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4.6.1 Scope
4.6.1.1 Business case description

In current AEC practice client requirements are typically recorded in a building program/Brief Depending
on the building type, it covers various aspects of client requirements from the overall goals, activities and
spatial needs to very detailed material and condition requirements. The requirements documentation is
usually not updated accordingly. In the worst case the changes are recorded just in the memory of the
participants, and in the best case in meeting or personal notes. Finding the latest updates and evolution
of the requirements from the documentation is very difficult, if not impossible. This process can lead to an
end result which is significantly different from the documented client requirements.

4.6.1.1.1 Life-cycle phase list

The client’s requirements are usually expressed in a building program (also called “client brief”) prior to
design. The requirements should carry through design development and construction as they are
managed/maintained. The initial requirements and intended use of the rooms/functions is also relevant
information in the M&O/FM stage.

One could therefore argue that the exchange is relevant for the entire life cycle of a facility.
4.6.1.1.2 Business case description

The objective of this project is to standardize a Requirement Model Specification with sufficient flexibility
to make it internationally robust. A standard requirements model will enable automated comparison
between the required facility performance and the designed solution, i.e. continuous validation though
design development. The designed and constructed building should continuously be compared with the
client’s requirements and deviations should trigger either an update of the requirements or an update of
the design. The proposed solution is based on a registration of the client's needs in a computer
interpretable format based on BuildingSMART standards. By identifying specific requirements it is both
possible to store the information in a structured way, monitor changes and automate validation.

The proposed solution will provide benefits in many different areas. It will:

o Streamline identification of client’s requirements in an open format

. Stimulate the market to develop software tools to capture and share client’s requirements in
relation to buildings, departments, spaces, FF&E and systems.

o Stimulate design tools to handle client’s requirements as an integrated part of design.

. Create the possibility to automate validation of designed and constructed building with the client’s
requirements.

. Enable client requirements management and thereby earlier get an estimate of the impact of cost.

. Avoid costly rework due to mismatch between the requirements and the constructed building.

. Provide the freedom to select the best tool for the job.

4.6.1.1.3 Business case analysis
4.6.1.2 Participants and stakeholders

4.6.1.2.1 Participants list
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The Building Programming information exchange development project since the early beginning in 2007
has involved several organizations and stakeholders. The project team includes:

. U.S. Army Corps of Engineers, Dr. Bill East

. Statsbygg, Msc. Frode Mohus

. Salford University, Dr. Arto Kiviniemi. (Ph.D. dissertation: “Requirements Management Interface
to Building Product Models”, CIFE, Stanford University, USA, 2005)

. Granlund Oy: Reijo Hanninen (CEO), Tuomas Laine (Director Innovation and Development)

. Nosyko/dRofus: Rolf Jerving, Hakon Clausen Ole Kristian Kvarsvik

. AEC3: Late Dr. Jeffrey Wix, Dr. Thomas Liebich

. Condtructivity, Tim Chipman

4.6.1.2.2 Stakeholders list

Initially the key stakeholders identified were the repetitive public clients, as they were considered to both
have the overall interest of capturing, maintaining and documenting requirements over the facilities
lifecycle. They would also be in position to reuse the standard, and “good requirements” over a portfolio of
projects and enable automated validation mechanisms.

Design teams will be in a position to say what kind of information they would need to do their job, and
also for QA, i.e. that their design is according to client needs and specifications. A standard requirements
schema means that the design tools in use will also be able to present the client requirements in the
designers interface independent of the client.

A standard schema for client requirements will enable automated validation; hence software providers will
also be stakeholders.

Stakeholders list:

. Owners

. Owner Representatives
. Architects

. Engineers

o Planners

. Software providers

o Consultants

4.6.1.2.3 Stakeholders coverage analysis
None
4.6.2 Normative references

4.6.2.1 References and standards
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There have been several buildingSMART and related projects aimed at the capture of architectural
programming information to support both the architectural programming effort, delivery of standard
Request for Proposal documents to more clearly communicate owners’ requirements, and to perform the
automated assessment of spatial compliance of later design documents. These projects include the
Portfolio and Asset management — Performance Requirements (PAMPeR), International Alliance for
Interoperability’s AR-5 Project, the buildingSMART international Room Data Sheet “aquarium” project, the
United States General Services Administration project CDB 2010, the buildingSMART alliance® Spatial
Compliance information exchange (SCie, pronounced “ski”) project, and the Norwegian effort IDM for
Building programming . While each of these projects have explored some aspects of the contracted
information exchanges needed to create an open standard for architectural programming, none of these
projects have achieved a critical mass to be recognized as national standards and be widely implemented
internationally.

The above mentioned projects reviewed in the BPie project, and none were found to be directly
overlapping or in conflict with the suggested BPie standard. See attached report, 2011-03-14-
BPie_previous_BS_programming — Annex |

4.6.2.1.1 Reference standards list

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

4.6.2.1.2 Reference standards list (Other)

See above mentioned 4.6.2.1.1

4.6.2.1.3 Reference program and project list

See above mentioned 4.6.2.1.1

4.6.3 Terms, definitions, symbols and abbreviated terms
None

4.6.4 Business process documentation

4.6.4.1 Process models provided

The process model for BPie was published on buildingSMART international, IUG website in December
2011:

http://iug.buildingsmart.org/idms/information-delivery-manuals/idm-for-building-
programming/IDM_process_map_building_programming_161111.pdf/view

With the intention to address-, and support an international robust programming process, it was made
rather flexible to support the iterative processes of programming. l.e. processes and exchanges are not
described sequential, but as processes that can happen in parallel or in any order dependent of needed
approach. Since publication, we have not received any comments that the process described is not
applicable to any organization.
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The process map identifies five Exchange Requirements:

Pre-program requirements

Program functions (R1)

Program space requirements (R2)
Program system requirements (R3)
Program equipment requirements (R4)

[The two latter ER’s are not completed at the time of this submission and thus are not included.]

Traditionally the programming process happens prior to design. However this PM describes the relation
between requirements and the designed solution more as an iterative process, because one aims for
client requirements management. Hence one needs to compare/validate though design development, and
when deviations are identified, one needs to either update the requirements or the solution (or as a
minimum be able to present delta). The exchanges in this process map will therefore not only be the
starting point of the design process, but also have a strong relation to design throughout design
development.

The process map is attached as Annex |l

4.6.4.1.1 Business process list

See Annex Il

4.6.4.1.2 Business process descriptions

See Annex

4.6.4.1.3 Business process model diagrams
See Annex

4.6.4.2 Representative process models

As stated in chapter 4.6.4.1 and Annex Il
4.6.4.2.1 Stakeholder coverage analysis

See Annex Il

4.6.4.2.2 Process coverage analysis

See Annex Il

4.6.4.2.3 Contract documentary deliverable list

See Annex Il

4.6.4.2.4 Contract documentary deliverable analysis

See Annex Il
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4.6.4.3 Process models formatting

4.6.4.3.1 BPMN usage description

The process model has been provided with the BPMN notation as defined in the IDM — BPMN guide
ISO 16739

4.6.5 Exchange requirements

Exchange requirement Models were published as draft documents on the buildingSMART international,
IUG website in December 2011:

http://iug.buildingsmart.org/idms/information-delivery-manuals/idm-for-building-
programming/IDM_exchange_req_building_programming_161111.pdf/view

In these documents the ER have been mapped to be exchanged using the BuildingSMART IFC schema.

Comments and suggested extensions have been received through the review period and also from the
implementation process through the COBie challenge 2013. Updated documentation will be distributed as
the IDM is published on the BuildingSMART IUG website.

The Exchange requirement is Annex V in this submission.

4.6.5.1 Exchange requirements legibility

The included exchange requirements in this submission are:

. Pre-program requirements
. Program functions (R1)
. Program space requirements (R2)

These three exchanges addresse requirements set to project, site, building, building stories,
rooms/spaces and zones. In the MVD documentation, they have been organized in two exchanges, basic
and advanced. Where the basic exchange only requires a room list, while the “advanced” requires that it
should be technically possible to exchange room data sheet as requirements properties set to rooms and
zones and equipment lists.

Note: Pre-program requirements contain all strategic, portfolio and feasibility questions as they are
described in the PAMPeR project (Portfolio and Asset Management: Performance Requirements).

Exchange requirements attached as distributed for review;
“er_exchange_requirement_space_program” and
“er_exchange_requirement_spatial_requirements”

Comments and suggested extensions have been received through the review period and also from the
implementation process through the COBie challenge 2013. Updated documentation will be distributed as
the IDM is published on the buildingSMART IUG website.
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The Exchange requirements are Annex Ill & IV in this submission

4.6.5.1.1 Exchange requirements list

Each exchange is listed by name as follows.

. Facility criteria

. Discipline specifications

4.6.5.1.2 Exchange requirement classification list

Each phase classification used by this model view is listed by Omniclass™ notation and title as follows.

. 31-20 00 00 Conceptualization Phase
. 31-30 00 00 Criteria Definition Phase

4.6.5.1.3 Exchange requirement coverage analysis

Each exchange is listed by name and corresponding classifications for the process undertaken, the
sender of the information, and the receiver of the information.

Exchange Process Sender Receiver

Facility Criteria 31-20 00 00 Conceptualization Phase | 34-10 11 00 Owner | 34-20 11 11 Architect

Discipline Specifications | 31-30 00 00 Criteria Definition Phase | 34-10 11 00 Owner | 34-20 11 11 Architect

4.6.5.2 Exchange requirements detail

4.6.5.2.1 Exchange requirements definition
Each exchange is listed by name and a description of the information contained.
Facility criteria

The Basic exchange delivers a simple room list identifying each space, net planned area, and any
functional dependencies.

Discipline specifications

The Advanced exchange contains detailed information for spaces suitable for generating Room Data
Sheets (RDS).

4.6.5.2.2 Business rule list

Each exchange consists of a set of entity data definitions with usage defined according to business rule
concepts. An entity describes an object class having one or more attributes, where each attribute may
refer to values, collections, or references to other objects. A concept describes usage of object classes,
where allowable values and object types are indicated for specific attributes. Each heading that follows
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refers to an exchange, where each table row corresponds to an entity, each table column corresponds to
an exchange, and each cell indicates whether the concept is used for the entity within the exchange.

Facility Criteria

Spatial Naming x | O o
Body SweptSolid Geometry o)
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IfcZone R R

IfcOccupant R (0]

4.6.5.2.3 Business rule definition
Business rule definitions are all defined as re-usable templates as indicated in Clause 4.6.6.3.5.
4.6.5.3 Exchange requirements reusability

Names and classifications of exchanges are intended to be consistent across other model views where
applicable, while the content of a particular exchange is intended to be unique.

4.6.5.3.1 Related business process list

Business processes within this model view are correlated with those used in other model views as
follows.
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31-20 00 00 Conceptualization Phase X | X

31-30 00 00 Criteria Definition Phase X [ X X | X

4.6.5.3.2 Related exchange requirement list

Exchange requirements within this model view are correlated with those used in other model views as
follows.
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4.6.5.3.3 Related exchange requirement reuse analysis

Exchange requirements across other model views are correlated as follows.
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System Layout X X [X | X | X
Product Installation X X
Product Inspection X
Construction Issue X
Product Type Parts X
Product Type Warranty X
Product Type Maintenance X
System Operation X X | X | X |X
Space Condition
Product Parts Replacement X
Space Occupancy X X
Space Activity Renovation X
Remodel X
Expand X
Demolish X

4.6.6 Model View Definition

4.6.6.1 Data definition

4.6.6.1.1 Data definitions list

Each entity data definition is listed by schema and entity name as follows.

. IfcKernel

. IfcProject

o IfcProcessExtension
o IfcWorkCalendar

o IfcProductExtension
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. IfcBuilding

. IfcBuildingStorey

o IfcSite

. IfcSpace

. IfcSpaceType

o IfcZone

o IfcSharedFacilitiesElements
o IfcOccupant

4.6.6.1.2 Data definitions

Each entity data definition is described within subsections as follows, with electronic representations
provided in EXPRESS and XSD formats.

IfcProject

IfcProject indicates the undertaking of some design, engineering, construction, or maintenance activities leading towards a
product. The project establishes the context for information to be exchanged or shared, and it may represent a construction
project but does not have to. The IfcProject’'s main purpose in an exchange structure is to provide the root instance and the
context for all other information items included.

The context provided by the IfcProject includes:

° the default units

° the geometric representation context for exchange structures including shape representations
° the world coordinate system

° the coordinate space dimension

° the precision used within the geometric representations, and

° optionally the indication of the true north relative to the world coordinate system

HISTORY New entity in IFC1.0

IFC4 CHANGE The attributes RepresentationContexts and UnitsinContext are made optional and
are promoted to supertype IfcContext.

Informal Propositions:

1. There shall only be one project within the exchange context. This is enforced by the global rule IfcSingleProjectinstance.

EXPRESS Specification:
ENTITY IfcProject
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SUBTYPE OF (IfcContext);

WHERE

HasName
CorrectContext

NoDecomposition
HasOwnerHistory

END_ENTITY;

: EXISTS(SELF\IfcRoot.Name);
:NOT(EXISTS(SELFR\IfcContext.RepresentationContexts)) OR (SIZEOF(QUERY(Temp <*

SELF\IfcContext.RepresentationContexts |
'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONSUBCONTEXT" IN TYPEOF(Temp)

)) =0);

: SIZEOF(SELF\IfcObjectDefinition.Decomposes) = 0;
: EXISTS(SELF\IfcRoot.OwnerHistory);

Formal Propositions:

HasName
CorrectContext

NoDecomposition

HasOwnerHistory

: The Name attribute has to be provided for IfcProject. It is the short name for the project.
If a RepresentationContexts relation is provided then there shall be no instance of

IfcGeometricRepresentationSubContext directly included in the set of RepresentationContexts.

: The IfcProject represents the root of the any decomposition tree. It shall therefore not be used to

decompose any other object definition.

: The OwnerHistory attribute has to be provided for IfcProject. It provides the minimum of owner

information for the project data set and the last change action, that applied to the whole data set.
NOTE Each individual data item, that derives from IfcRoot may have an individual OwnerHistory. It
then overrides the common ownership and chance action information provided at the single IfcProject
instance in an IFC data set.

IFC4 CHANGE New where rule.

Inheritance Graph:

ENTITY IfcProject

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcStrippedOptional;

‘OPTIONAL IfcLabel;
*‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY ifccontext

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
‘SET OF IfcRelAggregates FOR RelatingObject;
‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;
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ObjectType *OPTIONAL ifcstrippedOptional;
LongName *OPTIONAL ifcstrippedoptional;
Phase *OPTIONAL ifcstrippedOptional;
RepresentationContexts - QPTIONAL SET [1:2] OF ifcStrippedOptional;
UnitsIinContext *OPTIONAL ifcstrippedOptional;
INVERSE
IsDefinedBy *SET [0:7] OF IifcrelDefinesByProperties FOR RelatedObjects;
Declares *SET OF ifcrelDeclares FOR RelatingContext;

ENTITY IfcProject

END_ENTITY;

<xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc: IfcContext" nillable="true"/>

<xs:complexType name="IfcProject">
<xs:complexContent>

<xs:extension base="ifc:IfcContext"/>

</xs:complexContent>
</xs:complexType>

IfcWorkCalendar

An IfcWorkCalendar defines working and non-working time periods for tasks and resources. It enables to define both specific time
periods, such as from 7:00 till 12:00 on 25th August 2009, as well as repetitive time periods based on frequently used recurrence
patterns, such as each Monday from 7:00 till 12:00 between 1st March 2009 and 31st December 2009.

HISTORY New entity in IFCA4.

A work calendar is a subtype of IfcControl and thus inherits the feature for controlling other objects through
IfcRelAssignsToControl, which is used to define a work calendar for tasks (IfcTask) and resources (IfcResource). It also inherits a
name and description attribute, whereas a name shall be given and a description may be given as an indication of its content and
usage.

The definition of time periods can be derived from a base calendar and/or modified/defined by a set of working times and non-
working exception times. All time periods defined by IfcWorkCalendar.ExceptionTimes override the time periods inherited from the
base calendar (base calendar is defined as the next applicable calendar for the task or resource). Thus, exception times replace
the working times from the base calendar.

Figure 87 shows the definition of a work calendar, which is defined by a set of work times and exception times. The work times
are defined as recurring patterns with optional boundaries (applying from and/or to a specific date). The shown example defines a
simple work calendar with working times Monday to Thursday 8:00 to 12:00 and 13:00 to 17:00, Friday 8:00 to 14:00 and as
exception every 1st Monday in a month the work starts one hour later - i.e. the working time on every 1st Monday in a month is
overridden to be 9:00 to 12:00 and 13:00 to 17:00. Both the working time and the exception time are valid for the period of
01.09.2010 till 30.08.2011.
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Figure 87 — Work calendar instantiation

EXPRESS Specification:

ENTITY ifcworkcalendar

SUBTYPE OF (fccontrol);

WorkingTimes ‘OPTIONAL SET [1:?] OF IfcWorkTime;
ExceptionTimes “OPTIONAL SET [1:7] OF ifcStrippedOptional;
PredefinedType ‘OPTIONAL IfcStrippedOptional;
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WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWorkCalendarTypeEnum.USERDEFINED)
OR ((PredefinedType = IfcWorkCalendarTypeEnum.USERDEFINED) AND
EXISTS(SELF\IfcObject.ObjectType));

END_ENTITY;

Attribute Definitions:

: Set of times periods that are regarded as an initial set-up of working times. Exception times can then
further restrict these working times.

: Set of times periods that define exceptions (non-working times) for the given working times including
the base calendar, if provided.

WorkingTimes

ExceptionTimes

Formal Propositions:

CorrectPredefinedType : The attribute ObjectType must be asserted when the value of the IfcWorkCalendarTypeEnum is set to
USERDEFINED.

Inheritance Graph:
ENTITY ifcworkcCalendar

ENTITY ifcroot

Globalld
OwnerHistory

: IfcGloballyUniqueld;
‘OPTIONAL IfcStrippedOptional;

Name ‘OPTIONAL ifcLabel;
Description ‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsTypedBy
IsDefinedBy

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
‘SET OF IfcRelAggregates FOR RelatingObject;
‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;
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ENTITY ifccontrol

Identification ‘OPTIONAL IfcStrippedOptional;
INVERSE
Controls ‘SET OF IfcRelAssignsToControl FOR RelatingControl;

ENTITY ifcworkcalendar

WorkingTimes ‘OPTIONAL SET [1:7] OF 1fcworkTime;
ExceptionTimes ‘OPTIONAL SET [1:?] OF IfcStrippedOptional;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>
<xs:complexType name="IfcWorkCalendar">
<xs:complexContent>
<xs:extension
<Xxs:seguence>
<xs:element name="WorkingTimes" nillable="true" minOccurs="0">
<xs:complexType>
<xs:sequence>

base="ifc:IfcControl">

<xs:element ref="ifc:IfcWorkTime" maxOccurs="unbounded"/>
</xs:sequence>

<xs:attribute ref="ifc:itemType" fixed="ifc:IfcWorkTime"/>
<xs:attribute ref="ifc:cType" fixed="set"/>
<xs:attribute ref="ifc:arraySize" use="optional"/>

</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcBuilding

A building represents a structure that provides shelter for its occupants or contents and stands in one place. The building is also
used to provide a basic element within the spatial structure hierarchy for the components of a building project (together with site,

storey, and space).

NOTE Definition from 1SO 6707-1:
Construction work that has the provision of shelter for its occupants or contents as one of its
main purpose and is normally designed to stand permanently in one place.

A building is (if specified) associated to a site. A building may span over several connected or disconnected buildings. Therefore
building complex provides for a collection of buildings included in a site. A building can also be decomposed in (vertical) parts,
where each part defines a building section. This is defined by the composition type attribute of the supertype
IfcSpatialStructureElements which is interpreted as follow:

COMPLEX: building complex
ELEMENT: building

PARTIAL: building section

The IfcBuilding is used to build the spatial structure of a building (that serves as the primary project breakdown and is required to
be hierarchical). The spatial structure elements are linked together by using the objectified relationship IfcRelAggregates.

HISTORY New entity in IFC1.0.

Figure 27 shows the IfcBuilding as part of the spatial structure. It also serves as the spatial container for building and other
elements.

National BIM Standard — United States® Version 3
©2015 National Institute of Building Sciences buildingSMART alliance®. All rights reserved.



INFORMATION EXCHANGE STANDARDS - BPie-Page |22

NOTE Detailed requirements on mandatory element containment and placement structure relationships are given in view
definitions and implementer agreements.

MIL
PlacseneniRelT
B:
8
Ll
b
£ 8%
= Ralatinglibjec
PlacemantFalTo
(1N} RetarencodEPiBcemants HaRelAggregates o
e.g. building elemanis
I = feCurtainall
RelaineOtiests = - zall
[INV] Decomposes - WSl |
f { : 2 |53 ;
g g %E 2
— 3 %__ feRelCaniained _E EE L
] 3 £3 InSpatislStructure E %E s
% = B3 g i i
£ z RalatngCibjact 2z & ke 3
- (M) IsDecomposectsy £ - Flacemeniiei To
: 1INy} ReterancacByFlacamens
(I Fhs:mm'mn.;:ngn i HoReldggregates a.q. huildng clemers
= lfeCurtairidiall
- Il
- HeSlah

KoRelContainad
InSpatialStructura

Rul.u'lrwd;mnl

PlacemerteiTa "
UM ReferencediyPlacaments

Rnladnggn‘uclum
|
—

lami
—I=
QitjaciPlacamant
| MV Pleceatlacts
i
'
RealaihePlacsmant
L

r
|
|
1
|
1
|
|
|
|
|
|
|
|
|
|
|
|

Placemant siructune Spatial Bfruciure Elemant Cartainment Placameani siruciuna
Figure 27 — Building composition

Systems, such as building service or electrical distribution systems, zonal systems, or structural analysis systems, relate to
IfcBuilding by using the objectified relationship IfcRelServicesBuildings.

Attribute Use Definition

Figure 28 describes the heights and elevations of the IfcBuilding. It is used to provide the height above sea level of the project
height datum for this building, that is, the internal height 0.00. The height 0.00 is often used as a building internal reference
height and equal to the floor finish level of the ground floor.

" base elevation of building provided by: IfcBuilding.ElevationOfRefHeight, it is usually the top of construction slab

. base elevation of terrain at the perimeter of the building provided by: IfcBuilding.ElevationOfTerrain, it is usually the minimum
elevation is sloped terrain

" total height of building, also referred to as ridge height (top of roof structure, e.g. the ridge against terrain): provided by
BaseQuantity with Name="TotalHeight"

" eaves height of building (base of roof structure, e.g the eaves against terrain): provided by BaseQuantity with
Name="EavesHeight"
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Figure 28 — Building elevations

EXPRESS Specification:
ENTITY ifcBuilding

SUBTYPE OF (IfcSpatialStructureElement);

ElevationOfRefHeight ‘OPTIONAL IfcStrippedOptional;
ElevationOfTerrain ‘OPTIONAL IfcStrippedOptional;

BuildingAddress

END_ENTITY;

Attribute Definitions:

ElevationOfRefHeight : Elevation above sea level of the reference height

‘OPTIONAL IfcStrippedOptional;

height 0.0. It is usually the ground floor level.

ElevationOfTerrain
above sea level.

Inheritance Graph:
ENTITY ifcBuilding

ENTITY ifcroot
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Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcStrippedOptional;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsTypedBy
IsDefinedBy

ENTITY ifcproduct

ObjectPlacement

Representation

INVERSE

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
‘SET OF IfcRelAggregates FOR RelatingObject;
‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcProductRepresentation;

ENTITY IfcSpatialElement

LongName

INVERSE

‘OPTIONAL IfcLabel;

ENTITY IfcSpatialStructureElement

CompositionType

‘OPTIONAL IfcStrippedOptional;
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ENTITY ifcBuilding

ElevationOfRefHeight ‘OPTIONAL IfcStrippedOptional;
ElevationOfTerrain ‘OPTIONAL IfcStrippedOptional;
BuildingAddress ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcBuilding" type="ifc:IfcBuilding” substitutionGroup="ifc:IfcSpatialStructureElement” nillable="true"/>

<xs:complexType name="IfcBuilding">
<xs:complexContent>
<xs:extension base="ifc:IfcSpatialStructureElement"/>

</xs:complexContent>
</xs:complexType>

IfcBuildingStorey
The building storey has an elevation and typically represents a (nearly) horizontal aggregation of spaces that are vertically bound.

A storey is (if specified) associated to a building. A storey may span over several connected storeys. Therefore storey complex
provides for a collection of storeys included in a building. A storey can also be decomposed in (horizontal) parts, where each part
defines a partial storey. This is defined by the composition type attribute of the supertype IfcSpatialStructureElements which is
interpreted as follow:

COMPLEX: building storey complex
ELEMENT: building storey

PARTIAL: partial building storey
EXAMPLE In split level houses, a storey is split into two or more partial storeys, each with a different elevation. It can be handled
by defining a storey, which includes two or more partial storeys with the individual elevations.

The IfcBuildingStorey is used to build the spatial structure of a building (that serves as the primary project breakdown and is
required to be hierarchical). The spatial structure elements are linked together by using the objectified relationship
IfcRelAggregates.

Figure 29 shows the IfcBuildingStorey as part of the spatial structure. It also serves as the spatial container for building and other

elements.
NOTE Detailed requirements on mandatory element containment and placement structure relationships are given in view

definitions and implementer agreements.
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Figure 29 — Building storey composition

HISTORY New entity in IFC1.0

Attribute Use Definition
Figure 30 describes the heights and elevations of the IfcBuildingStorey.

" elevation of storey provided by: IfcBuildingStorey.Elevation as a local height value relative to IfcBuilding.ElevationOfRefHeight, it
is usually the top of construction slab

. net height of storey, also referred to as total height or system height (top of construction slab to top of construction slab above):
provided by BaseQuantity with Name="GrossHeight"

. net height of storey (top of construction slab to bottom of construction slab above): provided by BaseQuantity with
Name="NetHeight"
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Figure 30 — Building storey elevations
EXPRESS Specification:
ENTITY IfcBuildingStorey
SUBTYPE OF (IfcSpatialStructureElement);
Elevation ‘OPTIONAL IfcStrippedOptional;
END_ENTITY;
Attribute Definitions:
Elevation : Elevation of the base of this storey, relative to the 0,00 internal reference height of the building. The
0.00 level is given by the absolute above sea level height by the ElevationOfRefHeight attribute given

at IfcBuilding.

Inheritance Graph:

ENTITY ifcBuildingStorey

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
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OwnerHistory *OPTIONAL ifcstrippedOptional;
Name ‘OPTIONAL ifcLabel;
Description “OPTIONAL ifcText:

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcrelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcStrippedOptional;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE

ENTITY IfcSpatialElement
LongName “OPTIONAL ifcLabel;

INVERSE

ENTITY IfcSpatialStructureElement

CompositionType ‘OPTIONAL IfcStrippedOptional;
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ENTITY IfcBuildingStorey
Elevation ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement”
nillable="true"/>
<xs:complexType name="IfcBuildingStorey">
<xs:complexContent>
<xs:extension base="ifc:IfcSpatialStructureElement"/>

</xs:complexContent>
</xs:complexType>

IfcSite

A site is a defined area of land, possibly covered with water, on which the project construction is to be completed. A site may be
used to erect, retrofit or turn down building(s), or for other construction related developments.

NOTE Term according to 1SO6707-1 vocabulary "area of land or water where construction work or other development is
undertaken".

A site may include a definition of the single geographic reference point for this site (global position using WGS84 with Longitude,
Latitude and Elevation). The precision is provided up to millionth of a second and it provides an absolute placement in relation to
the real world as used in exchange with geospatial information systems. If asserted, the Longitude, Latitude and Elevation
establish the point in WGS84 where the point 0.,0.,0. of the LocalPlacement of IfcSite is situated.

The geometrical placement of the site, defined by the IfcLocalPlacement, shall be always relative to the spatial structure element,
in which this site is included, or absolute, i.e. to the world coordinate system, as established by the geometric representation
context of the project. The world coordinate system, established at the IfcProject.RepresentationContexts, may include a
definition of the true north within the XY plane of the world coordinate system, if provided, it can be obtained at
IfcGeometricRepresentationContext.TrueNorth.

A project may span over several connected or disconnected sites. Therefore site complex provides for a collection of sites included
in a project. A site can also be decomposed in parts, where each part defines a site section. This is defined by the composition
type attribute of the supertype IfcSpatialStructureElements which is interpreted as follow:

COMPLEX = site complex
ELEMENT = site

PARTIAL = site section

The IfcSite is used to build the spatial structure of a building (that serves as the primary project breakdown and is required to be
hierarchical).

Figure 32 shows the IfcSite as part of the spatial structure. In addition to the logical spatial structure, also the placement
hierarchy is shown. In this example the spatial structure hierarchy and the placement hierarchy are identical.

NOTE Detailed requirements on mandatory element containment and placement structure relationships are given in view
definitions and implementer agreements.
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HISTORY New entity in IFC1.0.

Attribute Use Definition

Figure 32 — Site composition

Figure 33 describes the heights and elevations of the IfcSite. It is used to provide the geographic longitude, latitude, and height
above sea level for the origin of the site. The origin of the site is the local placement.

The provision of longitude, latitude, height at the IfcSite for georeferencing is provided for upward compatibility reasons. It
requires a single instance of IfcSite and WGS84 as coordinate reference system.

For exact georeferencing (or referencing to any other geographic coordinate system other than WSG84) the entities
IfcCoordinateReferenceSystem and IfcMapConversion have to be used to define an exact mapping of the project engineering
coordinate system to the geographic (or map) coordinate system.

reference height of site is provided by: IfcSite.RefElevation, it is given according to the height datum used at this location.

the reference height of each building situated at the site is given against the same height datum used at this location.

the elevations of each storey belonging to each building are given as local height relative to the reference height of the building.
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Figure 33 — Site elevations

EXPRESS Specification:
ENTITY ifcsite

SUBTYPE OF (IfcSpatialStructureElement);

RefLatitude ‘OPTIONAL IfcStrippedOptional;
RefLongitude ‘OPTIONAL IfcStrippedOptional;
RefElevation ‘OPTIONAL IfcStrippedOptional;
LandTitleNumber ‘OPTIONAL IfcStrippedOptional;
SiteAddress ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

Attribute Definitions:

RefElevation : Datum elevation relative to sea level.
LandTitleNumber : The land title number (designation of the site within a regional system).

Inheritance Graph:
ENTITY ifcsite
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ENTITY ifcroot

Globalld : IfcGloballyUniqueld;

OwnerHistory ‘OPTIONAL IfcStrippedOptional;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcrelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType *OPTIONAL ifcstrippedOptional;

INVERSE
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcproduct

ObjectPlacement ‘OPTIONAL IfcStrippedOptional;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE

ENTITY IfcSpatialElement
LongName ‘OPTIONAL IfcLabel;

INVERSE

ENTITY IfcSpatialStructureElement
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CompositionType ‘OPTIONAL IfcStrippedOptional;

ENTITY ifcsite

RefLatitude ‘OPTIONAL IfcStrippedOptional;
RefLongitude ‘OPTIONAL IfcStrippedOptional;
RefElevation ‘OPTIONAL IfcStrippedOptional;
LandTitleNumber ‘OPTIONAL IfcStrippedOptional;
SiteAddress ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcSite" type="ifc: IfcSite" substitutionGroup="ifc: IfcSpatialStructureElement” nillable="true"/>

<xs:complexType name="1fcSite">
<xs:complexContent>

<xs:extension base="ifc:IfcSpatialStructureElement"/>

</xs:complexContent>
</xs:complexType>

IfcSpace

A space represents an area or volume bounded actually or theoretically. Spaces are areas or volumes that provide for certain
functions within a building.

A space is associated to a building storey (or in case of exterior spaces to a site). A space may span over several connected
spaces. Therefore a space group provides for a collection of spaces included in a storey. A space can also be decomposed in parts,
where each part defines a partial space. This is defined by the CompositionType attribute of the supertype
IfcSpatialStructureElement which is interpreted as follow:

COMPLEX = space group
ELEMENT = space

PARTIAL = partial space
NOTE View definitions and implementation agreements may restrict spaces with CompositionType=ELEMENT to be non-
overlapping.

The IfcSpace is used to build the spatial structure of a building (that serves as the primary project breakdown and is required to
be hierarchical). The spatial structure elements are linked together by using the objectified relationship IfcRelAggregates.

Figure 34 shows the IfcSpace as part of the spatial structure. It also serves as the spatial container for space related elements.
NOTE Detailed requirements on mandatory element containment and placement structure relationships are given in view
definitions and implementer agreements.
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Figure 34 — Space composition

The following guidelines should apply for using the Name, Description, LongName and ObjectType attributes.
Name holds the unique name (or space number) from the plan.
Description holds any additional information field the user may have specified, there are no further recommendations.

LongName holds the full name of the space, it is often used in addition to the Name, if a number is assigned to the room, then the
descriptive name is exchanged as LongName.

ObjectType holds the space type, i.e. usually the functional category of the space .

NOTE In cases of inconsistency between the geometric representation of the IfcSpace and the combined geometric
representations of the surrounding IfcRelSpaceBoundary, the geometric representation of the space should take priority over the
geometric representation of the surrounding space boundaries.

HISTORY New entity in IFC1.0

Attribute Use Definition
Figure 35 describes the heights and elevations of the IfcSpace.

. elevation of the space (top of construction slab) equals elevation of storey: provided by IfcBuildingStorey.Elevation
relative to IfcBuilding.ElevationOfRefHeight

. elevation of the space flooring (top of flooring on top of slab): provided by IfcSpace.ElevationWithFlooring relative to
IfcBuilding.ElevationOfRefHeight

" height of space (top of slab below to bottom of slab above): provided by BaseQuantity with Name="Height"
"  floor height of space (top of slab below to top of flooring): provided by BaseQuantity with Name="FinishFloorHeight"

" net height of space (top of flooring to bottom of suspended ceiling): provided by BaseQuantity with
Name="FinishCeilingHeight"
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Figure 35 — Space elevations

EXPRESS Specification:
ENTITY IfcSpace

SUBTYPE OF (IfcSpatialStructureElement);

PredefinedType *OPTIONAL ifcstrippedoptional;
ElevationWithFlooring ‘OPTIONAL IfcStrippedOptional;

INVERSE

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR
((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS (SELF\IfcObject.ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCPRODUCTEXTENSION.IFCSPACETYPE' IN
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

END_ENTITY;
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Attribute Definitions:

PredefinedType : Predefined generic types for a space that are specified in an enumeration. There might be property
sets defined specifically for each predefined type.
NOTE Previous use had been to indicates whether the IfcSpace is an interior space by value
INTERNAL, or an exterior space by value EXTERNAL. This use is now deprecated, the property
‘IsExternal’ at '‘Pset_SpaceCommon' should be used instead.

IFC4 CHANGE The attribute has been renamed from
ExteriorOrinteriorSpace with upward compatibility for file based exchange.

ElevationWithFlooring : Level of flooring of this space; the average shall be taken, if the space ground surface is sloping or if
there are level differences within this space.

Formal Propositions:

CorrectPredefinedType :Either the PredefinedType attribute is unset (e.g. because an IfcSpaceType is associated), or the
inherited attribute ObjectType shall be provided, if the PredefinedType is set to USERDEFINED.

CorrectTypeAssigned : Either there is no space type object associated, i.e. the IsTypedBy inverse relationship is not
provided, or the associated type object has to be of type IfcSpaceType.

Inheritance Graph:
ENTITY IfcSpace

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcStrippedOptional;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcrelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType *OPTIONAL ifcstrippedOptional;

INVERSE
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct
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ObjectPlacement ‘OPTIONAL IfcStrippedOptional;
Representation OPTIONAL IfcProductRepresentation;
INVERSE

ENTITY IfcSpatialElement

LongName ‘OPTIONAL ifcLabel;

INVERSE

ENTITY IfcSpatialStructureElement

CompositionType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcSpace

PredefinedType ‘OPTIONAL IfcStrippedOptional;
ElevationWithFlooring ‘OPTIONAL IfcStrippedOptional;

INVERSE

END_ENTITY;

<xs:element name="IfcSpace" type="ifc:IfcSpace” substitutionGroup="ifc:IfcSpatialStructureElement” nillable="true"/>
<xs:complexType name="IfcSpace">

<xs:complexContent>
<xs:extension base="ifc:IfcSpatialStructureElement"/>

</xs:complexContent>
</xs:complexType>

IfcSpaceType
A space represents an area or volume bounded actually or theoretically. Spaces are areas or volumes that provide for certain
functions within a building.
The IfcSpaceType defines a list of commonly shared defines commonly shared information for occurrences of spaces. The set of
shared information may include:

" common properties within shared property sets

. common shape representations

It is used to define a space specification (i.e. the specific space information, that is common to all occurrences of that space type.

Space types may be exchanged without being already assigned to occurrences.
NOTE The space types are often used to represent space catalogues, less so for sharing a common representation map. Space
types in a space catalogue share same space classification and a common set of space requirement properties.
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The occurrences of IfcSpaceType are represented by instances of IfcSpace.

HISTORY New entity in IFC2x3.
IFC4 CHANGE The attribute LongName has been added to the end of the entity definition.

Geometry Use Definition

The IfcSpaceType may define the shared geometric representation for all space occurrences. The RepresentationMaps attribute
refers to a list of IfcRepresentationMap's, that allow for multiple geometric representations (e.g. with IfcShaperepresentation’s
having an Representationldentifier ‘Box’, ‘FootPrint’, or 'Body").

NOTE The product representations are defined as representation maps (at the level of the supertype IfcTypeProduct, which gets
assigned by an element occurrence instance through the IfcShapeRepresentation.ltem[1] being an IfcMappedltem. However view
definitions and implementer agreements may prevent the usage of shared geometry for spaces.

EXPRESS Specification:
ENTITY IfcSpaceType

SUBTYPE OF (IfcSpatialStructureElementType);

PredefinedType : IfcSpaceTypeEnum;
LongName ‘OPTIONAL IfcStrippedOptional;
WHERE
CorrectPredefinedType : (PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR ((PredefinedType =

IfcSpaceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcSpatialElementType.ElementType));

END_ENTITY;

Attribute Definitions:

PredefinedType : Predefined types to define the particular type of space. There may be property set definitions
available for each predefined type.
LongName :Long name for a space type, used for informal purposes. It should be used, if available, in

conjunction with the inherited Name attribute.
NOTE In many scenarios the Name attribute refers to the short name or number of a space type,
and the LongName refers to the full descriptive name.

IFC4 CHANGE New attribute added at the end of entity definition.

Formal Propositions:
CorrectPredefinedType : The inherited attribute ElementType shall be provided, if the PredefinedType is set to USERDEFINED.

Inheritance Graph:
ENTITY IfcSpaceType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcStrippedOptional;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;
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ENTITY ifcobjectDefinition

INVERSE

HasAssignments
HasContext
IsDecomposedBy
Decomposes

HasAssociations

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
‘SET OF IfcRelAggregates FOR RelatingObject;
‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;

ENTITY IfcTypeObject

ApplicableOccurrence

‘OPTIONAL IfcStrippedOptional;

HasPropertySets ‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps

‘OPTIONAL LIST [1:7] OF UNIQUE IfcStrippedOptional;

Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

ENTITY IfcSpatialElementType

ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcSpatialStructureElementType

ENTITY IfcSpaceType

PredefinedType
LongName

: IfcSpaceTypeEnum;

‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element
nillable="true"/>
<xs:complexType
<xs:complexContent>

name="IfcSpaceType" type="ifc:l1fcSpaceType" substitutionGroup="ifc:1fcSpatialStructureElementType"

name="IfcSpaceType">

National BIM Standard — United States® Version 3
©2015 National Institute of Building Sciences buildingSMART alliance®. All rights reserved.



INFORMATION EXCHANGE STANDARDS - BPie-Page |40

<xs:extension base="ifc:IfcSpatialStructureElementType">
<xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcZone

A zone is a group of spaces, partial spaces or other zones. Zone structures may not be hierarchical (in contrary to the spatial
structure of a project - see IfcSpatialStructureElement), i.e. one individual IfcSpace may be associated with zero, one, or several
IfcZone's. IfcSpace's are grouped into an IfcZone by using the objectified relationship IfcRelAssignsToGroup as specified at the
supertype IfcGroup.

NOTE Certain use cases may restrict the freedom of non-hierarchical relationships. In some building service use cases the zone
denotes a view based delimited volume for the purpose of analysis and calculation. This type of zone cannot overlap with respect
to that analysis, but may overlap otherwise.

HISTORY New entity in IFC1.0

IFC4 CHANGE The entity is now subtyped from IfcSystem (not its supertype IfcGroup) with
upward compatibility for file based exchange.

EXPRESS Specification:
ENTITY ifczone

SUBTYPE OF (ifcsystem);

LongName ‘OPTIONAL IfcStrippedOptional;

WHERE

WR1 : (SIZEOF(SELR\IfcGroup.IsGroupedBy) = 0) OR (SIZEOF (QUERY (temp <*
SELR\IfcGroup.IsGroupedBy[1].RelatedObjects | NOT(('IFCPRODUCTEXTENSION.IFCZONE" IN
TYPEOF(temp)) OR ('IFCPRODUCTEXTENSION.IFCSPACE' IN TYPEOF(temp)) OR

('IFCPRODUCTEXTENSION.IFCSPATIALZONE' IN TYPEOF(temp)) ))) = 0);

END_ENTITY;

Attribute Definitions:

LongName : Long name for a zone, used for informal purposes. It should be used, if available, in conjunction with
the inherited Name attribute.
NOTE In many scenarios the Name attribute refers to the short name or number of a zone, and the
LongName refers to the full name.

IFC4 CHANGE The attribute has been added at the end of the entity
definition.

Formal Propositions:

WR1 :An IfcZone is grouped by the objectified relationship IfcRelAssignsToGroup. Only objects of type
IfcSpace, IfcZone and IfcSpatialZone are allowed as RelatedObjects.

Inheritance Graph:
ENTITY ifczone
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ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcStrippedOptional;

‘OPTIONAL IfcLabel;
*‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsTypedBy
IsDefinedBy

ENTITY IfcGroup

INVERSE

ENTITY IfcSystem

INVERSE

ENTITY ifczone

LongName

END_ENTITY;

<xs:element name="IfcZone" type="ifc:1fcZone" substitutionGroup="ifc: IfcSystem"

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
‘SET OF IfcRelAggregates FOR RelatingObject;
‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;
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<xs:complexType name="IfcZone">
<xs:complexContent>
<xs:extension base="ifc:IfcSystem"/>
</xs:complexContent>
</xs:complexType>

IfcOccupant
An occupant is a type of actor that defines the form of occupancy of a property.

The principal purpose of IfcOccupant is to determine the nature of occupancy of a property for a particular actor. All
characteristics relating to the actor (name and organization details) are inherited from the IfcActor entity.

HISTORY New entity in IFC2x

EXPRESS Specification:
ENTITY IfcOccupant

SUBTYPE OF (IfcActor);

PredefinedType ‘OPTIONAL IfcStrippedOptional;
WHERE
WR31 : NOT(PredefinedType = IfcOccupantTypeEnum.USERDEFINED) OR

EXISTS(SELF\IfcObject.ObjectType);
END_ENTITY;

Attribute Definitions:

Formal Propositions:
: The attribute ObjectType must be asserted when the value of the IfcOccupantTypeEnum is set to
USERDEFINED.

WR31

Inheritance Graph:
ENTITY ifcoccupant

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;

OwnerHistory ‘OPTIONAL IfcStrippedOptional;
Name OPTIONAL IfcLabel;
Description “OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
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‘SET OF IfcRelAssigns FOR RelatedObjects;

HasContext *SET [0:1] OF ifcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
Decomposes

HasAssociations

ENTITY IfcObject

‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
*SET OF ifcrelassociates FOR RelatedObjects;

ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy

ENTITY ifcActor

TheActor : IfcActorSelect;

INVERSE

IsActingUpon

ENTITY IfcOccupant

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element
<xs:complexType
<xs:complexContent>
<xs:extension
</xs:complexContent>
</xs:complexType>

name="IfcOccupant” type="ifc:IfcOccupant”

4.6.6.1.3 Data definition reference schema list

‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

‘SET OF IfcRelAssignsToActor FOR RelatingActor;

substitutionGroup="ifc: IfcActor"

Each referenced schema is listed by standards body notation and official title.

nillable="true"/>

name="IfcOccupant">

base="ifc:IfcActor"/>

Reference Description
ISO Industry Foundation Classes (IFC) for data sharing in the construction and facilities
16739:2013 management industries

4.6.6.2 (not used)
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4.6.6.2.1 Concept list

Each concept is listed by entity name and concept template within the following table. Each row
corresponds to an entity, each column corresponds to a concept template, and each cell indicates usage
of a concept template for an entity.

m|=|90|w R EeN Ne) nw|lo|lo T |W» | w - | O
3|2 |3 |T (? S || O 5 O l|g |3 '8 S | T 8 o | o 5 Q| = %
= T I T 7 I (Rl (R S 7 T (1) O | o Ol |=|O0|a|lw|T|O |=
lale|z(ele|3|zla|z|a|3(2]|5(2|8 |3 (<|e|E|R |8
A A O S A A A B A A Y A
olg(s|o|5(>|a|z(8|8(2|a|g|<|2]5(2|o|a |
o lg (33 o |2 221212132 0|2 (2]|9]|%|a
e8| |2 alal2l8|z(&|2(3|3|e|als|z2|2]3
=3 & 5|0 |3 s(v|2lg|@(S|c|a|=2]|>]|3
=5 ) S | Q o) O| o S |=|=3 o || ®
310 =4 3 3 Q| = |22z |< |3
2o o o o @ || = o) T3 |T |~
= | = 3 o} IS = o -+ @ = |0
(@] L= ~+ = = > [0} " I
5 |o 3 2 OR(RS
5 > =} =) e} 3
o (o] 3 0]
o D o o | &
3 1" g |<
® <
=
o
5
IfcProject X | X | X | X [X
IfcWorkCalendar | X X [ X |X
IfcBuilding X X X | X [X [X | XX
IfcBuildingStorey | X X | X X X | X
IfcSite X X X
IfcSpace X X | X X | X [X X X | X [X [X [X
IfcSpaceType X X | X
IfcZone X X
IfcOccupant X X

4.6.6.2.2 Concept definitions

Each entity is described within subsections, with diagrams indicating the graph of attributes and objects
representing the combination of all concepts applied to instances of the entity. Each block in the diagram
represents an entity, where the entity name is shown at the top of the block with background in black.
Each attribute within the entity is shown in order, where black is used to indicate a direct attribute and
grey is used to indicate an inverse attribute. Notation to the right of each attribute indicates aggregation,
where S indicates a SET (unordered unique objects) and L indicates a LIST (ordered objects), the first
number in brackets indicates the minimum count, and the second number in brackets indicates the
maximum count or “?” for unlimited. Lines connecting blocks indicates attributes that point to objects of
other data definitions.
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IfcProject

HcProject
Globalld
OwnerHistory
Mame

LongName
ase Hc SpatialHement (ABS)
RepresentstionContexts ~ S[1:7] Globzlld
UnitsinContesxt OvenerHistory OwnerHistory
S[0:? Name Name
S0 |Pescription ipti
RelatingObject
RelatedObiects

If
Globalld
OwnerHistory
Name EditionDate
Description Name
RelatedCObj SI:2) Description
RelatingClassification Location eClassificaionReference
ReferenceTokens L2 Location
C bjecks ? |dentification
F

Name

ur
ExternalReferenceFo Description
ReferencedSource Sort
Description
Sor

IfeRelDeclars
Globalld
(OwnerHistory
Name
Description
RelatingContext
RelatedDefinitions

Spatial Decomposition

The IfcProject is used to reference the root of the spatial structure of a building (that serves as the primary project breakdown
and is required to be hierarchical). The spatial structure elements are linked together, and to the IfcProject, by using the
objectified relationship IfcRelAggregates. The IfcProject references them by its inverse relationship:

" IfcProject.Decomposes — it shall be NIL, i.e. IfcProject shall not be part of a decomposition as it is the root element of

the spatial structure.

IfcProject.IsDecomposedBy — referencing (IfcSite || IfcBuilding) by IfcRelAggregates.RelatingObject. The IfcSite or
IfcBuilding referenced shall be the root of the spatial structure.
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IfcWorkCalendar

This entity is used to indicate occupancy schedules. It may be used to indicate recurring intervals such as Monday-Friday 08:00-
16:00 with optional exceptions for holidays. Such information may be used in building programming to determine space allocation

and energy requirements.

HcWorkCalendar
Globalld
OwinerHistory
Name

Description

IfcRelAssians T«
Globalld
OwnerHistory
Name

Description
RelatedObjects
RelatedObjectsType
RelatingActor

Co S0 |ActingRole
\wiorkingTimes N7
ExceptionTimes M7
PredefinedType

ObjectType

deniification

Globalld
OwmerHistory
Mame

IfcRelAssiansTe HcObiect (ABS)
Globalld Globalld

(OwnerHistory OwnerHistory

Name MName

Description D

RelatedObjects sn:A

RelatedObjects Type

Rel ontrol

UserDefinedDataOrigin wWeekdayComponent

RecurrencePattern MonthCompenent

Start Position

Finish Interval
Occurrences

RecurrenceType
DayComponent

TimePeriods

Control Assignment

Spaces may be assigned to calendars to indicate specific locations to be occupied.

Assigned Actor

Calendars may be assigned to a specific occupant indicating times when the occupant is planned to occupy any assigned spaces.

©2015 National Institute of Building Sciences buildingSMART alliance®. All rights reserved.
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HcBuilding

Globalld
OwnerHistory
Mame

ObjectPlacement

Globalld
OvinerHistory
Name

positionType
ElevationOfRefHeight
ElevationOfTerrain
Buildinaidd

Representation Description
db S0 RelatedObjects
Longhame Relating

Classification

S

Location
|dentification
Name

ﬁéferenqedSouroe
Description

licClassihcabonReference IHEM_
el

Source
Edition
1 |EditionDate
Mzme

Description
Locaticn

Globalld
OwnerHistory
Name
Description

HasProperties

HcPropertySet

S[1:7)

OwnerHistory
Name

Description

RelatedObjects

RelatingPrope

rtyDefinition

HcElementQuaniity
Globalld
OwnerHistory
Name

Description

hod
usntities

Globalld
OwinerHistory
Name

Description

RelatedObjects

RelatingPrope:

rtyDefinition

Globalld
OwmnerHistory
Na

Description

HasProperties

S[1:7)

IfcPropertySet
me Globalld

OwnerHistory
Mame

Description

RelatedObjects Sn:7
Intent

RelatinaConstraint

Description

NominalValue
Unit

Description
ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
UserDefinedGrade

BenchmarkValues
LogicalAggregator
ObjectiveQualifier

Description
ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
UserDefinedGrade

Benchmark
[ValueSource
Data\/alue

“ UserDefinedQualifier

ReferencePath
[fcObjectiveEnuBESIGNINTENT

Typeidentifier
|Attributeldentifier

InstanceName

ListPasitions Lz
InnerReference

Identity

The Name refers to a short name or a building number used for reference purposes.

Descriptions

The Description refers to general information about the building.

Spatial Naming

The LongName refers to a short or long name for reference purposes.
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Classification

The building can be classified using a reference library or any national, standard or project specific classification. Multiple
classifications can be used.

IfcBuildingStorey

Globalld

Qurerhisiory
T —

Description

HcRelAgare IfcSpatialHement (ABS)
Globalld Globalld
OwnerHistory OwnerHistory
1l acement Mame Name
Representation Description Description
R S[0:7 RelatingDbject nents
RelatedObiects

CompositionType
Elevation

DbjectType

ObjectFlacement
Representation

Ifc PropestySet

Globalld
OvinerHistory
Name

OvinerHistory
Hame

Description
RelatedObj

S

elatinaPropertyDefinition

OwnerHistory
Mame

Description
RelatedObjects S
i rtyDefinition

RelstingPrope

leas
uantities s

licLabel

Identity

The Name refers to a short name or a level number used for reference purposes. It should correspond to level numbering as used
in elevators and stairways.

Descriptions

The Description refers to general information about the building.

Spatial Naming

The LongName refers to a short or long name for reference purposes.

Spatial Decomposition

By using the inverse relationship IfcBuildingStorey.Decomposes it references (IfcBuilding || IfcBuildingStorey) through
IfcRelAggregates.RelatingObjectifcBuildingStorey, the referenced IfcBuildingStorey needs to have a different and higher
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CompositionType, i.e. COMPLEX (if the other IfcBuildingStorey has ELEMENT), or ELEMENT (if the other IfcBuildingStorey has
PARTIAL).

Globalld
OwnerHistory IfeSpabalHement (ABS)
MName Globalld Globalld
Description OwinerHistory OwnerHistory
nts Mame Name

Description
RelatingObject
RelstedObiects

cemen
Representation

ObjectPlacement
Representation

Cor

ReflLatitude
RefLongitude
RefElevation Spatial Composition
LendTitleNumber

Ifc SpatialHement (ABS)
Globalld
OwnerHistory

lHcRelAqaregates
Globalld
OwnerHistory
Mame

Description

Description
RelatingObject ents
RelatedObjects

)] acement
Representation

Ifc PropestySet
Globalld
OwnerHistory

Name:
Description

Spatial Decomposition

By using the inverse relationship IfcSite.Decomposes it references IfcProject || IfcSite through IfcRelAggregates.RelatingObject, If
it refers to another instance of IfcSite, the referenced IfcSite needs to have a different and higher CompositionType, i.e. COMPLEX
(if the other IfcSite has ELEMENT), or ELEMENT (if the other IfcSite has PARTIAL).

Spatial Composition

By using the inverse relationship IfcSite.IsDecomposedBy it references (em>=IfcSite || IfcBuilding || IfcSpace by
IfcRelAggregates.RelatedObjects. If it refers to another instance of IfcSite, the referenced IfcSite needs to have a different and
lower CompositionType, i.e. ELEMENT (if the other IfcSite has COMPLEX), or PARTIAL (if the other IfcSite has ELEMENT).

IfcSpace
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1
Globalld
OunerHistory
llame
Description

J‘ecﬂ5 acement
tation

CompositionType
PredefinedType
Elevation\sfithFlooring

OwnerHistory
MName
Description

RelatedObjects

RelatedObjects Type
RelatingControl

e Caonirol (ABS)
Globalld

OwnerHistory

Name

ption

Identification

OvinerHistory
Name
Description

RelatingObject

RelstedObijects

HfcSpalialBement (ABS)
Globalld

OvmerHistory

Name

ObjectPlacement
Representation

Longhame

I
Globalld
OwnerHistory
Name
Description

RelatedObj:

Relating

Classification

ST

|dentification
Name

ReferencedSource
Description
Sort

Source
Edition
EditionDate

IfcLabel
lfcLabel

Ifc|dentifier

Ifc|
Globalld
OwinerHistory
Name

Description

RelatedObj
Intent
Relating

Constraint

S

Description
ConstraintGrade
ConstraintSeurce
Creatingctor
CreationTime
UserDefinedGrade

BenchmarkValues 71
LogicalAggregator
ObjectiveQualifier

UserDefinedQualifier

Description
ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
UserDefinedGrade

Benchmark
ValueSource
DataValue

ReferencePath

IfcT:
|dentifier

[fcldentifier

Description Typeldentifier
Unit |Attributeldentifier
ReferencePath I hame
ListPesitiens LA

InnerReference

OwnerHistory
Name

Description

RelatingType

RelatedObjects
Ty

HeTypeDbiect

Globalld
OwnerHistory
Name

Description

|2pplicableOccurrence
HasProperty Sets

OwinerHistory
Name
Description

RelatedObjects

RelatingFrope

rtyDefinition

cPropertvSet

Globalld
OwnerHistory

Description

HasProperties it

Name
Description

OwnerHistory
Name

Description
Relsted

RelatedObj
RelatingPrope:

Description

HasProperties

=

OwnerHistory
Mame

Description
RelatedObjects
Intent
RelatinaConstraint

IfcPropertySet

Globalld

OwnerHistory
Name: Globalld

Sn:7

Description
ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
L:

nit

“ UserDefinedQualifier

BenchmarkValues
LogicalAggregator
ObjectiveQualifier

Description
ConstraintGrade
ConstraintSource
Creatingfctor
CreationTime
U

Benchmark
[ValueSource
DataValue

Typeldentifier
|Attributeldentifier

InstanceName

ListPasitions Lz

ReferencePath
[fcObjectiveEnuB ESIGNINTENT

InnerReference

CentextOfltems
Representationldentifier
RepresentationType

[T
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Identity

The Globalld should not change as long as the function for the room is the same (even if the location of the room is changed in
the model).

The Name refers to an alphanumeric number unique to the building, based on location, corresponding to signage for room
numbers.

Descriptions

The Description refers to the activities and functions that the space is expected to serve.

Object Typing

The Name on the IfcSpaceType refers to a standard naming convention (acronym) for room types used, and is usually a client or
company specific code for room templates shared for multiple rooms in a project and/or accross projects.

Classification

The space should be classified by activity (functional category) using a reference library or any national, standard or project
specific classification. A single space can have more than one classification assigned.

Properties on Occurrences

Specific properties identified within this concept are mandatory, and may be automatically enforced via constraints, where
IfcMetric.ReferencePath maps to specific instances or attributes that may be compared with the specified property value.

Spatial Decomposition

By wusing the inverse relationship IfcSpace.Decomposes it references IfcSite || IfcBuildingStorey || IfcSpace by
IfcRelAggregates.RelatingObject. If it refers to another instance of IfcSpace, the referenced IfcSpace needs to have a different
and higher CompositionType, i.e. COMPLEX (if the other IfcSpace has ELEMENT), or ELEMENT (if the other IfcSpace has PARTIAL).

FootPrint GeomSet Geometry
The following constraints apply to the 2D representation:

" An IfcBoundedCurve is required, using IfcPolyline for faceted space contours or IfcCompositeCurve for space contours
with arc segments. For spaces with inner boundaries, a set of IfcBoundedCurve's is used, that should be grouped into an
IfcGeometricCurveSet.

EXAMPLE Figure 186 shows a two-dimensional
bounded curve representing the foot print of
IfcSpace.

LacalP lacement

[fe:Palyline

[fe:Palyline

IfcTrimmedCurye

Figure 186 — Space footprint
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Body SweptSolid Geometry
The following constraints apply to the standard representation:
" Solid: IfcExtrudedAreaSolid is required,
" Profile: IfcArbitraryClosedProfileDef is required, IfcArbitraryProfileDefWithVoids shall be supported.

. Extrusion: The extrusion direction shall be vertically, i.e., along the positive Z Axis of the co-ordinate system of the
containing spatial structure element.

Figure 187 shows an extrusion of an arbitrary profile definition with voids into the swept area solid of IfcSpace.

Figure 187 — Space body swept solid

Assigned Control

Spaces may be assigned to calendars indicating occupancy schedules. Such calendars may in turn be assigned to occupants
identifying the organization and population.

Tabular Constraints

Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. Software observing the IFC
constraint model may validate such schedules as any other tabular constraint. Implementing software may enable direct viewing
and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate
building model data according to schedules, or a combination thereof.
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IfcSpaceTyp

OwinerHistory IfcGlobally Unigueld
Mame —

Description

Ifc TableCol

Ifc|
Globalld

S0P Name |dentifier
ApplicableOccurrence OwinerHistory Description Name
HasFropertySets 8171 Name ConstraintGrade Description Typeldentifier
pes S[0:1 Description Description ConstraintSource nit | Attribute|dentifier
pr ionh: Lk} RelatedObj SI1:7) ConstraintGrade CreatingActor ReferencePath I hame
Tag Intent ConstraintSource CreationTime ListPasitions L
ReferencedB SI0:? RelatingCenstraint Creatingfctor UserDefinedGrade InnerReference
ElementType CreationTime H:
PredefinedType P
Longhlame SI0 Benchmarl
S[0:7) ValueSource
BenchmarkValues L7 DataValue
LogiczlAggregator ReferencePath

ObjectiveQualifier
UserDefinedQualifier

IfcPre
Globalld
OwnerHistory
N

Tabular Constraints

Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. Software observing the IFC
constraint model may validate such schedules as any other tabular constraint. Implementing software may enable direct viewing
and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate
building model data according to schedules, or a combination thereof.

IfcZone

Globalld
OwnerHistory
Mame

Description

OwnerHistory
Mame

Description
RelatedObjects
RelatingPropertyDefiniti

H

Globalld
OwinerHistory
MName

Description

HcControl (ABS)
Globalld
ObjectType OwnerHistory QumerHistory
D B Name Name

Description Description

RelatedObjects s nts

Relalgd[!b]ectsType

L [Relztinghcar

|ActingRole

FredefinedType

4.6.6.2.3 Concept attributes list

Concepts may be defined that use parameters to indicate applicable values. For example, plumbing
objects may make use of ports to enable connectivity to other objects for distribution of water, and a
specific entity such as a hot water heater may have specific ports such as “ColdWaterin” and
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“HotWaterOut”. Defining attributes at concepts enables re-use of concepts where the data structures are
the same, but applicable values may differ. Each concept is shown in a subsection as follows, with rows
corresponding to entities and rule instances, columns corresponding to template parameters, and cells
corresponding to values applied to rules.

Project Classification Information

Entity Source ‘ Name | ReferenceTokens

IfcProject

Spatial Decomposition

Entity Spatial Parts
IfcProject IfcSite
IfcBuilding

IfcBuildingStorey | IfcSpace

IfcSite IfcProject

IfcSite

IfcSpace

Project Declaration

Entity Type

IfcProject | IfcOccupant

IfcSystem

IfcZone

IfcWorkCalendar

IfcSpace

IfcSpaceType

Control Assignment

Entity Type

IfcWorkCalendar | IfcSpace

Assigned Actor

Entity Type

IfcWorkCalendar | IfcOccupant

Classification

Entity Source | Name ‘ Tokens |

IfcBuilding

IfcSpace
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Properties for Occurrences

Entity PredefinedType | Name

IfcBuilding Pset_BuildingCommon
IfcBuildingStorey Pset_BuildingStoreyCommon
IfcSite Pset_SiteCommon

IfcSpace Pset_SpaceCommon

Pset_SpaceOccupancyRequirements

Pset_SpaceLightingRequirements

Pset_SpaceThermalRequirements

Pset_SpaceFireSafetyRequirements

ePset_SpaceDimensionalRequirements

ePset_SpaceOccupancyRequirements

ePset_SpaceStructuralRequirements

ePset_SpaceCoveringRequirements

ePset_SpaceDoorRequirements

ePset_SpaceWindowRequirements

ePset_SpacelLightingRequirements

ePset_SpaceThermalRequirements

ePset_SpaceElectricalRequirements

ePset_SpaceCommunicationsRequirements

Pset_SpaceFireSafetyRequirements

ePset_SpaceSecurityRequirements

ePset_SpaceSensorRequirements

ePset_SpaceEmergencyRequirements

ePset_SpaceSignalingRequirements

ePset_SpaceAudiovisualRequirements

ePset_SpaceAcousticRequirements

ePset _SpaceWaterRequirements

ePset_SpaceExhaustRequirements

ePset_SpaceGasProvisionRequirements

ePset_SpaceMaintenanceRequirements

ePset_SpaceCustomRequirements

IfcZone Pset_ZoneCommon

Properties on Occurrences

Entity Pset Property Type ReferencePath

IfcBuilding | Pset_BuildingCommon | Category IfcLabel

IfcBuilding | Pset_BuildingCommon | GrossPlannedArea | IfcAreaMeasure

IfcBuilding | Pset_BuildingCommon | Category IfcLabel

IfcBuilding | Pset_BuildingCommon | GrossPlannedArea | IfcAreaMeasure
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Entity Pset

Property

Type

ReferencePath

IfcSpace

ePset_SpaceStructural
Requirements

FloorLoad

IfcPlanarForceM
easure

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedInSpatialStructure.RelatedElements[*]\IfcSlab.HasA
ssignments[*]\IfcRelAssignsToProduct.RelatedObjects[*]\Ifc
StructuralSurfaceMember.AssignedStructuralActivity[*]\IfcR
elConnectsStructuralActivity.RelatingStructuralActivity\IfcStr
ucturalSurfaceAction.AppliedLoad\IfcStructuralLoadPlanarFor
ce.PlanarForceZ

quirements

Pset_SpaceCoveringRe

FloorCovering

IfcLabel

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCover
sSpaces.RelatedCoverings[*]\IfcCovering/FLOORING.HasAss
ociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMat
erialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.Material
Layers['Fill'I\IfcMaterialLayer.Material\IfcMaterial.Name

quirements

Pset_SpaceCoveringRe

WallCovering

IfcLabel

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCover
sSpaces.RelatedCoverings[*]\IfcCovering/CLADDING.HasAss
ociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMat
erialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.Material
Layers['Fill'I\IfcMaterialLayer.Material\IfcMaterial.Name

quirements

Pset_SpaceCoveringRe

CeilingCovering

IfcLabel

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCover
sSpaces.RelatedCoverings[*]\IfcCovering/CEILING.HasAssoc
iations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMateri
alLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLa
yers['Fill'I\IfcMaterialLayer.Material\IfcMaterial. Name

uirements

Pset_SpacelLightingReq

NoArtificialLightin
9

IfcBoolean

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedInSpatialStructure.RelatedElements[*]\IfcLightFixtu
re

equirements

ePset_SpaceElectricalR

OutletsMains

Ifcinteger

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedlnSpatialStructure.RelatedElements[*]\IfcOutlet

uirements

ePset_SpaceWaterReq

FloorDrain

IfcBoolean

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedInSpatialStructure.RelatedElements[*]\IfcWasteTer
minal

ePset_SpaceCommunic
ationsRequirements

OutletsICT

Ifcinteger

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedInSpatialStructure.RelatedElements[*]\IfcOutlet/DA
TAOUTLET

ePset_SpaceCommunic
ationsRequirements

OutletsTelephone

IfcInteger

\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByPropert
ies.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelC
ontainedInSpatialStructure.RelatedElements[*]\IfcOutlet/TE
LEPHONEOUTLET

Spatial Composition

Entity | Spatial Composite

IfcSite | IfcBuilding

IfcSpace

Object Typing

Entity |Type

IfcSpace | IfcSpaceType
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FootPrint GeomSet Geometr

Entity Identifier | Type Items

IfcSpace | FootPrint | Curve2D | IfcBoundedCurve
Body SweptSolid Geometry
Entity Identifier | Typel Items‘

IfcSpace

Assigned Control

Entity Type

IfcSpace | IfcWorkCalendar

Tabular Constraints

Entity Identifier ReferencePath
IfcSpace Identification \IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.Is
TypedBy[*\IfcRelDefinesByType.RelatingType\lfcElementType.Globalld
Count \IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.Is
TypedBy[*]\IfcRelDefinesByType.RelatingType\lfcElementType.Globalld
Name \IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.Is
TypedBy[*1\IfcRelDefinesByType.RelatingType\lfcElementType.Name
IfcSpaceType | Identification \IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElem

ents[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefine
sByType.RelatingType\lfcElementType.Globalld

Count \IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElem
ents[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefine
sByType.RelatingType\lfcElementType.Globalld

Name \IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElem

ents[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefine
sByType.RelatingType\lfcElementType.Name

Properties for Types

Entity

Name

IfcSpaceType

Actor Assignment

Entity

Type

IfcOccupant

IfcWorkCalendar

4.6.6.2.4 Concept relationship description

Concepts may inherit from other concepts such that more generic rules may be defined at a higher level
and more specific rules at a lower level. For example, geometry may be defined for a distribution segment
(e.g. ducts, pipes, cables) that indicate permitted use of an extruded area solid (IfcExtrudedAreaSolid)
which defines a 2D cross section extruded along a 3D linear segment. Such rule may be further refined
for ducts to indicate that the cross-sections are further restricted to shapes such as hollow rectangles
(IfcRectangleHollowProfileDef) or hollow circles (IfcCircleHollowProfileDef).Concepts are shown in a
hierarchy as follows where inner concepts inherit from outer concepts.
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= Roots

= |dentity

= Descriptions
= Project

= Project Declaration
» Project Classification Information
= Association
= Classification
= Constraint
» Tabular Constraints
= Definition
= Object Typing
=  Property Sets
= Properties for Occurrences
= Properties for Types
= Properties on Occurrences
= Quantity Sets
= Quantity Sets for Occurrences
= Quantities on Occurrences
= Assignment
= Actor Assignment
= Control Assignment
= Assigned Actor
= Assigned Control
= Composition
=  Aggregation
= Spatial Composition
= Spatial Decomposition

=  Control
= Calendar
=  Product

= Geometry
= Footprint Geometry
=  FootPrint GeomSet Geometry
= Body Geometry
= Body SweptSolid Geometry
= Spatial Naming

4.6.6.2.5 Concept requirements applicability

Each entity is shown in subsections as follows, with rows corresponding to concepts, columns
corresponding to exchanges, and cells indicating requirements where 'R' indicates required and 'O’
indicates optional.
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IfcProject

Concept Facility Criteria | Discipline Specifications
Identity R R

Project Classification Information | O O

Spatial Decomposition R R

Descriptions (0] (0]

Project Declaration O O
IfcWorkCalendar

Concept Facility Criteria | Discipline Specifications
Identity O

Calendar 0

Control Assignment O

Assigned Actor (6]

IfcBuilding

Concept Facility Criteria | Discipline Specifications
Identity R R

Descriptions (0] (0]

Spatial Naming R R

Classification O o

Properties for Occurrences | O O

Quantity Sets (0] O

Properties on Occurrences | R R

Properties on Occurrences | R R
IfcBuildingStorey

Concept Facility Criteria | Discipline Specifications
Identity R R

Descriptions (0] O

Spatial Naming (0] O

Spatial Decomposition R R

Properties for Occurrences | O (0]

Quantity Sets (0] O

IfcSite

Concept Facility Criteria | Discipline Specifications
Properties for Occurrences | O (0]

Spatial Decomposition (0] O

Spatial Composition (0] O
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IfcSpace

Concept Facility Criteria | Discipline Specifications

Identity

Descriptions

Spatial Naming

Object Typing

Classification

Properties for Occurrences

Properties on Occurrences

Spatial Decomposition

FootPrint GeomSet Geometry

o|lo|jo|Oo|m|O|O|m|O|=™

Body SweptSolid Geometry

Assigned Control

o|lo|lo|o|o|@m|m|O|O|mm|>™| =™

Tabular Constraints

IfcSpaceType

Concept Facility Criteria | Discipline Specifications

Identity O

Properties for Types O

Tabular Constraints O

IfcZone

Concept Facility Criteria | Discipline Specifications

Identity (0] R

Properties for Occurrences | O R

IfcOccupant

Concept Facility Criteria | Discipline Specifications

Identity R

Actor Assignment (@]

4.6.6.3 (not used)

4.6.6.3.1 Concept list

Each concept used within this model view is listed as follows.

o Identity

. Project Classification Information
J Spatial Decomposition

. Descriptions

o Project Declaration
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o Calendar

. Control Assignment

. Assigned Actor

. Spatial Naming

J Classification

. Properties for Occurrences
. Quantity Sets

o Properties on Occurrences
. Spatial Composition

. Object Typing

. FootPrint GeomSet Geometry
. Body SweptSolid Geometry
. Assigned Control

o Tabular Constraints

° Properties for Types

. Actor Assignment

4.6.6.3.2 Related existing concept list

In the following table, each row corresponds to a concept used within this model view, each column
corresponds to another model view, and each cell indicates usage of the concept within the
corresponding model view.

1dasuo)

suolluRaQ 9SN Uowwo)
Buiwwreabouad Buipjing
uonewolny Bulpjing
ubisag WwalsAsS |edlueyoan
ubi1sag WalsAS [ed14103|3
ubisag walsAs Buiquinid

J1anopueH juawabeuey sanijioe

X
X
X
X
X
X

Identity X

Project Classification Information | X X

Spatial Decomposition X X | X |X

Descriptions X X | X |[X

Project Declaration X | X [ X [X |[X | X |X

Calendar X
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OO0 || |®|Z (M| T
cl|lo|(®|c|c|a|a|E
33|12 (=|=[alo
Q Z|lg|la|s|=|3
2l13|12(5|5(p|2|T
~lS|elala|2|8 |3
olx[8|=|@
Z1518|5|al2|2
s13(e18|2|2 |2
) o o |0 | o
Q
Slo (3|8 g|3|3
35|13(3|c|3|ol|o
212|153 |o|2 |0
o2 |a o |2 |a
-+
20T 018 ¢
) E
=}
o
¢}
<
®
=
Control Assignment X | X [X [X X | X
Assigned Actor X
Spatial Naming X
Classification X [ X [X | X [X | X [X
Properties for Occurrences X | X [X [X X | X
Quantity Sets X X X
Properties on Occurrences X
Spatial Composition X | X [X
Object Typing X | X [X [X [ X | X |X
FootPrint GeomSet Geometry X X
Body SweptSolid Geometry X X
Assigned Control X
Tabular Constraints X
Properties for Types X X [X
Actor Assignment X X

4.6.6.3.3 (not used)

4.6.6.3.4 Concept business rule list

Each concept template is defined in a subsection as follows, with rows corresponding to each business
rule. The Reference column identifies the path to the entity and attribute. The Cardinality column indicates
whether the number of permitted instances is restricted differently than the underlying schema, using
[N:M] notation where N indicates the minimum number of instances, M indicates the maximum number of
instances, where '?" indicates unbounded. The Parameter column indicates the name of a substitutable

parameter, if applicable, defined

Identity

at each usage of the business rule.

Reference

Cardinality | Parameter

\IfcRoot.Globalld

\IfcRoot.Globalld\IfcGloballyUniqueld
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Reference Cardinality | Parameter

\IfcRoot.Name

\IfcRoot.Name\lfcLabel

\IfcRoot.Description

\IfcRoot.Description\IfcText

Project Classification Information

Reference

Cardinality

Parameter

\IfcContext.HasAssociations

\IfcContext.HasAssociations\IfcRelAssociatesClassification

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference.HasReferences

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference.HasReferences\IfcClassificationReference

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference.ldentification

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\lIfcClassificationReference.ldentification\Ifcldentifier

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference.Name

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.HasRefere
nces\IfcClassificationReference.Name\lfcLabel

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Source

Source

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Source\lfc
Label

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Name

Name

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Name\lfcL
abel

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Reference
Tokens

ReferenceTok
ens

\IfcContext.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassification.Reference
Tokens\Ifcldentifier

Spatial Decomposition

Reference Cardinality

Parameter

\IfcObjectDefinition.IsDecomposedBy

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects

Spatial Parts
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\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects\IfcSpatialElement

Descriptions

Reference Cardinality | Parameter

\IfcRoot.Description

\IfcRoot.Description\IfcText

Project Declaration

Reference Cardinality | Parameter

\IfcContext.Declares

\IfcContext.Declares\IfcRelDeclares

\IfcContext.Declares\IfcRelDeclares.RelatedDefinitions Type

\IfcContext.Declares\IfcRelDeclares.RelatedDefinitions\IfcObjectDefinition

Calendar

Reference

Cardinality

Parameter

\IfcWorkCalendar.WorkingTimes

\IfcWorkCalendar.WorkingTimes\IfcWorkTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.RecurrenceType

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.RecurrenceType\If
cRecurrenceTypeEnum

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\IfcTi
mePeriod

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\IfcTi
mePeriod.StartTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\IfcTi
mePeriod.StartTime\lfcTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\IfcTi
mePeriod.EndTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\IfcTi
mePeriod.EndTime\lfcTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Start

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Start\IfcDate

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Finish

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Finish\IfcDate

Control Assignment

Reference Cardinality | Parameter
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\IfcControl.Controls

\IfcControl.Controls\IfcRelAssignsToControl

\IfcControl.Controls\IfcRelAssignsToControl.RelatedObjects Type

\IfcControl.Controls\IfcRelAssignsToControl.RelatedObjects\IfcObject

Assigned Actor

Reference Cardinality | Parameter

\IfcObject.HasAssignments

\IfcObject.HasAssignments\IfcRelAssignsToActor

\IfcObject.HasAssignments\IfcRelAssignsToActor.RelatingActor Type

\IfcObject.HasAssignments\IfcRelAssignsToActor.RelatingActor\IfcActor

Spatial Naming

Reference Cardinality | Parameter

\IfcSpatialElement.LongName

\IfcSpatialElement.LongName\lfcLabel

Classification

Reference

Cardinality

Parameter

\IfcObjectDefinition.HasAssociations

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ldentification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ldentification\Ifcldentifier

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.Source

Source

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.Source\lfcLabel

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.Name

Name

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.Name\lfcLabel

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.ReferenceTokens

Tokens
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\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificationR
eference.ReferencedSource\lfcClassification.ReferenceTokens\Ifcldentifier

Properties for Occurrences

Reference

Cardinality

Parameter

\IfcObject.PredefinedType

PredefinedT
ype

\IfcObject.IsDefinedBy

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Name

Name

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties
\IfcProperty

Quantity Sets

Reference Cardinality

Parameter

\IfcObject.IsDefinedBy

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcElementQuantity

Properties on Occurrences

Reference

Cardinality

Parameter

\IfcObject.IsDefinedBy

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Name

Pset

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Name\lfcLabe
|

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties
\IfcPropertySingleValue

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties
\IfcPropertySingleValue.Name

Property

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties
\IfcPropertySingleValue.Name\lfcldentifier

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasProperties
\IfcPropertySingleValue.NominalValue

Type

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
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Reference

Cardinality

Parameter

ns

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.ObjectiveQualifier

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.ObjectiveQualifier\IfcObjectiveEnum

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\lIfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.ValueSource

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.ValueSource\lfc
Label

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.DataValue

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.DataValue\lfcM
etricValueSelect

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.ReferencePath

ReferencePa
th

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.HasAssociatio
ns\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.BenchmarkValues\IfcMetric.ReferencePath\
IfcReference

Spatial Composition

Reference Cardinality | Parameter

\IfcSpatialElement.Decomposes

\IfcSpatialElement.Decomposes\IfcRelAggregates

\IfcSpatialElement.Decomposes\IfcRelAggregates.RelatingObject Spatial Composite

\IfcSpatialElement.Decomposes\IfcRelAggregates.RelatingObject\IfcSpatialElement

Object Typing

Reference Cardinality | Parameter

\IfcObject.IsTypedBy

\IfcObject.IsTypedBy\IfcRelDefinesByType

\IfcObject.IsTypedBy\IfcRelDefinesByType.RelatingType Type

\IfcObject.IsTypedBy\IfcRelDefinesByType.RelatingType\lfcTypeObject

FootPrint GeomSet Geometry
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Reference Cardinality | Parameter
\IfcProduct.Representation

\IfcProduct.Representation\IfcProductDefinitionShape

\IfcProduct.Representation\IfcProductDefinitionShape.Representations
\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation
\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represent | [1:1] Identifier
ationldentifier

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represent
ationldentifier\IfcLabel
\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ContextOf

Items

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ContextOf
Items\IfcGeometricRepresentationContext
\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represent Type
ationType

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represent

ationType\lfcLabel

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems ltems
\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems\Ifc

GeometricCurveSet

Body SweptSolid Geometry

Reference Cardinality | Parameter
\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations
\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation
\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ContextO

fltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ContextO
fltems\IfcGeometricRepresentationContext
\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represen | [1:1] Identifier
tationldentifier

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represen
tationldentifier\IfcLabel
\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represen
tationldentifier\IfcLabel.Value=Body
\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represen Type
tationType

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Represen

tationType\lfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems Items

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems\Ifc
ExtrudedAreaSolid

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems\Ifc
RevolvedAreaSolid
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Assignhed Control

Reference Cardinality | Parameter

\IfcObject.HasAssignments

\IfcObject.HasAssignments\IfcRelAssignsToControl

\IfcObject.HasAssignments\IfcRelAssignsToControl.RelatingControl Type

\IfcObject.HasAssignments\IfcRelAssignsToControl.RelatingControl\IfcControl

Tabular Constraints

Reference

Cardinality

Parameter

\IfcObjectDefinition.HasAssociations

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\l1fcObjective.Benchmark
Values

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\l1fcObjective.Benchmark
Values\IfcMetric

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.Benchmark

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\lIfcObjective.Benchmark
Values\IfcMetric.Benchmark\lIfcBenchmarkEnum

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\lIfcObjective.Benchmark
Values\IfcMetric.DataValue

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\lIfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ldentifier

Identifier

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ldentifier\Ifcldentifier

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath

ReferencePa
th

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\l1fcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference.Typeldentifier

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference.Attributeldentifi
er
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\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference.InstanceName

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\l1fcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference.ListPositions

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.RelatingConstraint\IfcObjective.Benchmark
Values\IfcMetric.DataValue\lfcTable.Columns\IfcTableColumn.ReferencePath\IfcReference.InnerReference

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.Name

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesConstraint.Name\lfcLabel

Properties for Types

Reference Cardinality | Parameter

\IfcTypeObject.HasPropertySets

\IfcTypeObject.HasPropertySets\IfcPropertySet

\IfcTypeObject.HasPropertySets\IfcPropertySet.Name Name

\IfcTypeObject.HasPropertySets\IfcPropertySet.Name\lfcLabel

\IfcTypeObject.HasPropertySets\IfcPropertySet.HasProperties

\IfcTypeObject.HasPropertySets\IfcPropertySet.HasProperties\IfcProperty

Actor Assignment

Reference Cardinality | Parameter

\IfcActor.IsActingUpon

\IfcActor.lsActingUpon\IfcRelAssignsToActor

\IfcActor.IsActingUpon\IfcRelAssignsToActor.RelatedObjects Type

\IfcActor.lsActingUpon\IfcRelAssignsToActor.RelatedObjects\IfcControl

4.6.6.3.5 Concept business rule description

Each concept template is described in a subsection as follows, with diagrams indicating usage of
attributes and entities reflecting defined business rules.

Identity

An object needs to be identifiable for accurate processing by both human and automated processes. ldentification may be through
several attributes such as Identification, Name, or GUID. The GUID is compressed for the purpose of being exchanged within an
IFC data set - the compressed GUID is refered to as "IFC-GUID". While the IFC-GUID is normally generated automatically and has
to be persistent, the Ildentification may relate to other informal registers but should be unique within the set of objects of the
same type. The Name and Description should allow any object to be identified in the context of the project or facility being
modelled.

Various objects may have additional identifications that may be human-readable and/or may be structured through classification
association.

Various file formats may use additional identifications of instances for serialization purposes, however there is no requirement or
guarantee for such identifications to remain the same between revisions or across applications. For example, the IFC-SPF file
format lists each instance with a 64-bit integer that is unique within the particular file.
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Project Classification Information

Projects may define classification structures, which may be used to classify objects contained within the same project, or other
referencing projects (incorporating the current project as IfcProjectLibrary.

HecContext (ABS) I

Globalld Globalld

OwnerHistory OwnerHistory Edition

Mame Name EditionDate

Descripti Description Mame fi &

H; RelatedObjects S[1:71 Description

RelatingClassification Location HeClassiicaionReference |dentification
P Location Name

|dentification Exter
Name N Ref

ExternalReferenceFor Description
ReferencedSource So
Description
Sort

js]
LongName
Phase
RepresentstionContexts  5[1:7]
UnitsInContext

Spatial Decomposition

Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree
of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Decomposition refers to the
relationship to lower level elements (e.g. this storey has spaces).

The order of spatial structure elements being included in the concept are from high to low level: IfcProject, IfcSite, IfcBuilding,
IfcBuildingStorey, fcSpace. Therefore an spatial structure element can only has parts of an element at the same or lower level.

HcSpatial Hement (ABS)
Glaballd

OwnerHistory

Name

OwinerHistony
Mame

Description
RelatingOb;

Description
H nents ject
RelatedObiects

Description

\:f;nI;Nam_e )

Descriptions

Objects may have descriptions included to aid in human identification of the object.

(ABS)

HcRoot
Globalld
OuinerHistory
llame

Meme s

Project Declaration

The project provides a directory of objects contained within using declaration relationships.

HcContext (ABS) HcRelDeclares
Globalld Globalld
OwimnerHistory OwinerHistory
MName Mame

Description
RelatingContext
RelatedDefinitions

ObjectType
LongName
Phase
RepresentationContexts  SI1:7]
UnitsInContext .

Calendar

Calendar information is used to filter other objects to indicate time periods during which the control applies.
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Globalld Recurrencelyps
OwnerHistory DayComponent
Name UserDefinedDataOrigin wWeekdayComponent S1:7]

Description RecurrencePattern MonthCompenent SN:7)
Start Position
Finish Interval
Occurrences

TimePeriods

|dentification

VorkingTimes 51 7
ExceptionTimes s
PredefinedTvpe

Control Assignment

Controls may have assignments indicating objects that must observe the established requirements. An example of such
assignment is a labor resource assigned to a calendar.

HcControl (ABS)
Globalld

OwimnerHistory

MName

OwinerHistory
Mame

Description Description
nents (| RelatedObjects SI1:7]

RelatedObjectsType

RelatingControl

ObjectType

|dentification

Assigned Actor

Objects may be assigned to actors indicating the actor demands services of the object. Specific semantics are defined at concepts.

Globalld
OwmnerHistory
Name

Globalld
OwnerHistory
Mame

Description
RelatedObjects S[1:71
RelatedObjectsType
RelatingActor

|ActingRole

Spatial Naming

Spatial elements may have both identifier-based names and descriptive names, each of which should correspond with building
signage.

For spatial elements, the Name attribute is intended to be unique and indexable within a building for purposes of identifying by
location. This attribute typically corresponding to a room number, floor number, or building number.

For spatial elements, the LongName attribute is intended to be descriptive of function, such as 'Small Conference Room"'.
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Hc SpatialHement (ABS) lfcLabel

Globalld
OwnerHistony
Mame

Description

Classification

Objects, type objects, properties, and some resource schema entities can be further described by associating references to
external sources of information. The source of information can be:

" a classification system;

u a dictionary server;

. any external catalogue that classifies the object further;
" a service that combine the above features.

An individual item within the external source of information can be selected. It then applies the inherent meaning of the item to
the object or property.

I

Globalld
OwnerHistory |dentification
Hame Name

ReferencedSource
D
Sort

Description
RelatedObjects SN2
RelatingCl ifi

Description
nents EditionDate
Name
Description
Location
ReferenceTokens

Properties for Occurrences

Any specialization of object can be related to multiple property set occurrences. A property set contains multiple property
occurrences. The data types of property occurrences are single value, enumerated value, bounded value, table value, reference
value, list value, and combination of property occurrences.

Globalld
OwnerHistory
Mame

Description
RelatedObjects
RelatingPropertyDefinition

Quantity Sets

Any specialization of object can be related to multiple quantity set occurrences. A quantity set contains multiple quantity
occurrences. The data type of quantity occurrence are count, length, area, volume, weight, time, and combination of quantity
occurrences.

OwnerHistory
Mame
Description
RelatedObjects
RelatingPropertyDefinition

MethodOfMess urement
Quantities
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Properties on Occurrences

Properties on occurrences may be required to be present for specific information exchanges.

Constraints may be attached to property sets to enforce conformance of the building model to indicated values. The associated
IfcObjective has its type set to DESIGNINTENT to indicate that any nonconforming value should be flagged accordingly but not
necessarily automatically updated as is done for other types such as PARAMETRIC. The IfcObjective contains one or more
IfcMetric items corresponding to each IfcProperty that is constrained, where IfcMetric.ValueSource corresponds to
IfcProperty.Name. The IfcMetric.ReferencePath identifies the attribute on related objects
(IfcRelDefinesByProperties.RelatedObjects) that is to be checked, where the reference path is relative to the associated object, in
this case the IfcPropertySet.

Within this document, attribute paths (as used for IfcReference) are encoded using syntax in the form
‘IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:

" The period character (".") dereferences an attribute from an entity.

"  The back slash character ("\") casts an entity into a subtype, where a backslash without a subtype indicatings mapping
to the type itself.

" The forward slash character (/") filters an entity according to its PredefinedType.
" A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.

" A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by
name.

Constrained values are interpreted as follows:

" IfcBoolean: checks for the presense of one or more matching elements, where True indicates one or more exist, and
False indicates none exist.

" IfcInteger: checks for the count of elements, where the number indicates the quantity of matching elements found.

. IfcValue: for all other value types such as labels or measure values, checks for matching value.

fcLabel
Globalld
OwnerHistory
MName
Description
RelatedObjects S17]

OvinerHistory OvmerHistory
Name Name

ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
UserDefinedGrade

ConstraintGrade
ConstraintSource
CreatingActor
CreationTime
UserDefinedGrade

Description
RelatedObjects IRl
RelatingPropertyDefinition

Description
Typeldentifier
|Attributeldentifier
Instancelame
ListPositions
InnerReference

RelatingConstraint

HcPropertvSinaleValve LogicalAggregator

Objectivelualifier

Hame UserDefinedQualifier
Description )

[ValueSource
DataValue
ReferencePath

NominalValue
Unit

Spatial Composition

Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree
of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Composition refers to the
relationship to a higher level element (e.g. this storey is part of a building).

The order of spatial structure elements being included in the concept are from high to low level: IfcProject, IfcSite, IfcBuilding,
IfcBuildingStorey, IfcSpace. Therefore an spatial structure element can only be part of an element at the same or higher level.

Hc SpatialHement (ABS) HcRelAgare HcSpatial Hement (ABS)
Globalld Globalld Globalld

OwnerHistory OwinerHistony OwmnerHistory

Mame Mame Name

Description
RelatingObj
elats

ject
Obiects

Object Typing
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Object Occurrences may be defined by a particular Object Type, where such type describes common characteristics. Such
characteristics include common properties, shapes, materials, composition, and other concepts described at particular entities. An
object occurrence may have similar state as its object type, overridden state for particular characteristics, or have no defined type
object.

A pair of entities are defined for various object occurrences and object types, where such object occurrence entity may only be
defined using a particular object type entity. For example, the IfcTank occurrence object entity has a corresponding IfcTankType
type object entity.

Many object occurrence and object type entities have an attribute named PredefinedType consisting of a specific enumeration.
Such predefined type essentially provides another level of inheritance to further differentiate objects without the need for
additional entities. Predefined types are not just informational; various rules apply such as applicable property sets, part
composition, and distribution ports.

For scenarios of object types having part compositions, such parts may be reflected at object occurrences having separate state.
For example, a wall type may define a particular arrangement of studs, a wall occurrence may reflect the same arrangement of
studs, and studs within the wall occurrence may participate in specific relationships that do not exist at the type such as being
connected to an electrical junction box.

OuinerHistory
llame

Description
RelatedObjects s
RelatingType

FootPrint GeomSet Geometry

The 'FootPrint GeomSet Geometry' is the standard representation for the floor plan projection of the geometric representation of
elements, comprising of mainly 2D curves

The following attribute values for the IfcShapeRepresentation holding this geometric representation are used:

" IfcShapeRepresentation.Representationldentifier : 'FootPrint'
. IfcShapeRepresentation.RepresentationType : 'GeometricCurveSet'
" IfcShapeRepresentation.ltems : IfcGeometricCurveSet

Globalld ContextOfltems

OwnerHistory Representationldentifier
Name RepresentationType
[tems 501:71

Description

Frecision
[WorldCoordinateSystem
TrucNorth

)
E{epresentatjon

Body SweptSolid Geometry

The Body SweptSolid Geometry is the representation of the 3D shape of a product by swept solid models, only allowing for the
basic extruded area solids and revolved area solids.

The following attribute values for the IfcShapeRepresentation holding this geometric representation shall be used:
" IfcShapeRepresentation.Representationldentifier = ‘Body’
" IfcShapeRepresentation.RepresentationType = 'SweptSolid’

" IfcShapeRepresentation.ltems = IfcExtrudedAreaSolid, IfcRevolvedAreaSolid

National BIM Standard — United States® Version 3
©2015 National Institute of Building Sciences buildingSMART alliance®. All rights reserved.



INFORMATION EXCHANGE STANDARDS - BPie-Page |76

HcHement {ABS) IfcGeometnicRepresentationCo
Globalld ContextOfltems Contextldentifier
Representationldentifier ContextType ~

OwmnerHistory
Mame

RepresentationType e ationsInContext S[0
CeordinateSpaceDimension
Precision
[WarldCoordinateSystem
[TrueNorth

Position
ExtrudedDirection
Depth

licRevolvedAreaSolid

Assigned Control

Objects may be assigned to controls indicating the control demands services of the object. Specific semantics are defined at
concepts.

IcConirol (ABS)
Globalld

OwnerHistory OwmerHistory
Mame Name

Description Descri
RelstedObi

Relat S:7]

tedObjects
RelatedObjectsType
RelatinaCentrol

Identification

Tabular Constraints

This template enables a tabular representation of items that may be used to validate the building model and/or automatically
generate requirement elements within the building model.

Tables may be used for various scenarios, such as available configurations of product types, equipment schedules, and mappings
to tabular data formats.

Ifc TableCol
Mame |dentifisr
Description Mame
ConstraintGrade Description Typeldentifier
Description Description ConstraintSource Unit |Attributeldentifier
H; ConstraintGrade CreatingActor ReferencePath I Name
ConstraintSource CreationTime, ListPasitions
CreatingActor UserDefinedGrade InnerReference

CreationTime

Benchmark
ValueSource
Dataalue
ReferencePath

el rk!

LogiczlAagregator
ObjectiveQualifier
UserDefinedQualifier

Properties for Types

For object types, property sets are defined directly.

HcTypeDbiect HcPr
Globalld Globalld
OwnerHistory OwnerHistory
MName MName

Description Description

courrence
HasPropertySets

Actor Assignment

Actors may have assignments indicating objects for which they have responsibility. An example of such assignment is a work
order assigned to an organization.
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licConirol (ABS)
Globalld

OvmerHistory
Name

ricAcor [ licRelAssians T
Globalld Globalld
OuinerHistory OuinerHistory
lame lName

Description
RelatedObjects s
RelatedObjects Type
Relatinglictor

ActingRole

@ennﬁcatlon

4.6.6.4 (not used)

4.6.6.4.1 MVD schema listing

The schema encapsulating the data definitions for this model view is published in multiple
representations.

An MVDXML file defines the referenced entities and rules for this model view. This file may be used to
validate instance data (in IFC-SPF or IFC-XML files), filter instance data to include entities and attributes
within scope of this model view, or generate sub-schemas (including the EXP and XSD representations).

An EXP file represents the schema in EXPRESS format (ISO 10303-11) which adapts the referenced
Industry Foundation Classes schema (ISO 16739) by including a subset of data definitions and a subset
of attributes within each data definition. The EXP file may be used by software development tools for
generating programming languages schemas (e.g. C++, C#, Java), database definitions (e.g. SQL DDL),
and data transport schema definitions (e.g. XSD).

An XSD file represents the schema in XML Data Definition Language (XSD) which adapts the referenced
subset of data definitions. The XSD file may be used by software development tools (e.g. Eclipse,
Microsoft Visual Studio) to validate XML files and generate language-specific classes.

An IFC file represents the dynamic portions of the schema in the form of property sets within an SPF (ISO
10303-21) instance file.

The rationale for publishing multiple representations is to provide the richest level of integration for
different implementations; while XSD is often used in defining web standards replacing document-based
exchanges (e.g. invoices), it lacks data model information needed for type safety, data integrity, indexing,
and optimization; all of which may be derived from the EXPRESS representation.

File Format

BPie.exp EXPRESS schema definition
BPie.xsd XML schema definition (XSD)
BPie.mvdxmi MVDXML schema transform
BPie.ifc IFC dynamic schema definition

4.6.6.4.2 MVD format description

Implementations of this model view may publish instance data in various formats. Such format indicates
the data encoding and does not necessarily imply that data may only be exchanged using physical files
on computers; formats may be transmitted over the Internet as the “presentation layer” (OSI Layer 6) of
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any API. As the IFC data model supports both full and partial data models where all objects can be
tagged to indicate merge directives (Create/Update/Delete using IfcOwnerHistory.ChangeAction), data
may be transmitted in whole or in part, such as indicating only data changes.

As other OSI layers are already standardized, a full web APl may be defined by referencing each layer as
follows:

oSl oSl Protocol Description
Layer Layer

Name
7 Application WebDav Defines valid operations such as GET, PUT, POST, DELETE, MKCOL, LOCK, UNLOCK
6 Presentation | IFC-SPF/IFC- Defines data encoding

XML
5 Session HTTP/HTTPS Defines establishment of sessions, compression, authentication, requests, responses,
and errors

4 Transport TCP Defines message delivery
3 Network IP Defines network paths across multiple nodes
2 Data Link MAC Defines data frame communications between two nodes
1 Physical (undefined) Defines physical connectivity

Each supported format is listed by name, with Extension indicating the default file extension to use on
applicable platforms (e.g. Windows), MIME type for indicating the HTTP header when transmitting over
the Internet, and Reference standard indicating the presentation layer encoding format.

Format Extension MIME Reference
IFC-SPF .ifc application/step ISO 10303-21
IFC-XML .ifexml application/xml ISO 10303-28

IFC-SPF (ISO 10303-21) is a text format optimized to carry data with complex relationships, supporting
human readability yet more compact representation (typically around 10% of size of equivalent XML).

IFC-HDF (ISO 10303-26) is a binary file format encapsulating data in a compact, indexable encoding
optimized for quick retrieval and minimal memory usage.

NOTE As this file type is not yet widely implemented, it is not officially part of this model view, however
implementations may prefer such format for internal use.

IFC-XML (ISO 10303-28) is a hierarchical markup format with wide support from software development
tools and platforms, supporting greater human readability at the expense of larger representation.

NOTE As typical buildings contain millions of elements with graphs of relationships resulting in gigabytes
of data, XML is not yet suitable for representing complete buildings from a pragmatic standpoint of data
size, transmission cost, and loading time. However, using derived formats along with MVDXML to filter
data sets may enable more efficient exchanges to take place.

IFC-ZIP (ISO 21320-1) is a compressed file format encapsulating one of the above formats to minimize

data size.
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NOTE As this model view is primarily intended for web-based exchange, zip compression may be
selected by other means according to the client and server; therefore, the IFC-ZIP format is not officially

part of this model view.

4.6.6.4.3 MVD dynamic schema analysis

Portions of data definitions are defined dynamically, to allow software applications to support extensible
definitions while minimizing implementation overhead. Each property set is shown within a subsection as
follows, with rows corresponding to properties. See IfcPropertySet for usage information.

Pset_BuildingCommon

Property

Property Type

Data Type

Description

Reference

P_SINGLEVALUE

Ifcldentifier

Reference ID for this specified type in this project (e.g. type 'A-
1"). Used to store the non-classification driven internal project
type.

BuildingID

P_SINGLEVALUE

Ifcldentifier

A unique identifier assigned to a building. A temporary identifier
is initially assigned at the time of making a planning application.
This temporary identifier is changed to a permanent identifier
when the building is registered into a statutory buildings and
properties database.

IsPermanentiD

P_SINGLEVALUE

IfcBoolean

Indicates whether the identity assigned to a building is
permanent (= TRUE) or temporary (=FALSE).

ConstructionMethod

P_SINGLEVALUE

IfcLabel

The type of construction action to the building, the project deals
with, e.g. new construction, renovation, refurbishment, etc.

FireProtectionClass

P_SINGLEVALUE

IfcLabel

Main fire protection class for the building which is assigned from
the fire protection classification table as given by the relevant
national building code.

SprinklerProtection

P_SINGLEVALUE

IfcBoolean

Indication whether this object is sprinkler protected (TRUE) or
not (FALSE).

SprinklerProtectionAutomatic

P_SINGLEVALUE

IfcBoolean

Indication whether this object has an automatic sprinkler
protection (TRUE) or not (FALSE).

OccupancyType

P_SINGLEVALUE

IfcLabel

Occupancy type for this object. It is defined according to the
presiding national building code.

GrossPlannedArea

P_SINGLEVALUE

IfcAreaMeasure

Total planned gross area for the building Used for programming
the building.

NetPlannedArea

P_SINGLEVALUE

IfcAreaMeasure

Total planned net area for the building Used for programming
the building.

NumberOfStoreys

P_SINGLEVALUE

Ifcinteger

The number of storeys within a building. Captured for those
cases where the IfcBuildingStorey entity is not used. Note that if
IfcBuilingStorey is asserted and the number of storeys in a
building can be determined from it, then this approach should
be used in preference to setting a property for the number of
storeys.

YearOfConstruction

P_SINGLEVALUE

IfcLabel

Year of construction of this building, including expected year of
completion.

YearOfLastRefurbishment

P_SINGLEVALUE

IfcLabel

Year of last major refurbishment, or reconstruction, of the
building (applies to reconstruction works).

IsLandmarked

P_SINGLEVALUE

IfcLogical

This builing is listed as a historic building (TRUE), or not
(FALSE), or unknown.

Pset BuildingStoreyCommon

Property

l Property Type l Data Type

Description
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Reference

P_SINGLEVALUE

Ifcldentifier

Reference ID for this specified type in this project (e.g.
type 'A-1"). Used to store the non-classification driven
internal project type.

EntrancelLevel

P_SINGLEVALUE

IfcBoolean

Indication whether this building storey is an entrance
level to the building (TRUE), or (FALSE) if otherwise.

AboveGround

P_SINGLEVALUE

IfcLogical

Indication whether this building storey is fully above
ground (TRUE), or below ground (FALSE), or partially
above and below ground (UNKNOWN) - as in sloped
terrain.

SprinklerProtection

P_SINGLEVALUE

IfcBoolean

Indication whether this object
(TRUE) or not (FALSE).

is sprinkler protected

SprinklerProtectionAutomatic

P_SINGLEVALUE

IfcBoolean

Indication whether this object has an automatic sprinkler
protection (TRUE) or not (FALSE). It should only be
given, if the property "SprinklerProtection™ is set to
TRUE.

LoadBearingCapacity

P_SINGLEVALUE

IfcPlanarForceMeasure

Maximum load bearing capacity of the floor structure
throughtout the storey as designed.

GrossPlannedArea P_SINGLEVALUE | IfcAreaMeasure Total planned area for the building storey. Used for
programming the building storey.
NetPlannedArea P_SINGLEVALUE | IfcAreaMeasure Total planned net area for the building storey. Used for
programming the building storey.
Pset_ SiteCommon
Property Property Type |Data Type Description
Reference P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type 'A-
1"). Used to store the non-classification driven internal project
type.
BuildableArea P_SINGLEVALUE | IfcAreaMeasure The area of site utilization expressed as a maximum value

according to local building codes.

SiteCoverageRatio

P_SINGLEVALUE

IfcPositiveRatioMeasure

The ratio of the utilization, TotalArea / BuildableArea, expressed
as a maximum value. The ratio value may be used to derive
BuildableArea.

FloorAreaRatio

P_SINGLEVALUE

IfcPositiveRatioMeasure

The ratio of all floor areas to the buildable area as the maximum
floor area utilization of the site as a maximum value according
to local building codes.

BuildingHeightLimit

P_SINGLEVALUE

IfcPositiveLengthMeasure

Allowed maximum height of buildings on this site - according to
local building codes.

TotalArea P_SINGLEVALUE | IfcAreaMeasure Total planned area for the site. Used for programming the site

space.

Pset SpaceCommon

Property Property Type |Data Type Description

Reference P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type 'A-1"). Used
to store the non-classification driven internal project type.

IsExternal P_SINGLEVALUE | IfcBoolean Indication whether the element is designed for use in the exterior (TRUE)
or not (FALSE). If (TRUE) it is an external element and faces the outside
of the building.

GrossPlannedArea | P_SINGLEVALUE | IfcAreaMeasure | Total planned gross area for the space. Used for programming the space.

NetPlannedArea P_SINGLEVALUE | IfcAreaMeasure | Total planned net area for the space. Used for programming the space.

PubliclyAccessible | P_SINGLEVALUE | IfcBoolean Indication whether this space (in case of e.g., a toilet) is designed to

serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not
(FALSE).
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HandicapAccessible | P_SINGLEVALUE | IfcBoolean Indication whether this space (in case of e.g., a toilet) is designed to
serve as an accessible space for handicapped people, e.g., for a public
toilet (TRUE) or not (FALSE). This information is often used to declare the
need for access for the disabled and for special design requirements of
this space.

Pset SpaceCoveringRequirements

Property Property Type |Data Type Description

FloorCovering P_SINGLEVALUE | IfcLabel Label to indicate the material or finish of the space
flooring. The label is used for room book information and
often displayed in room stamp. The material information is
provided in absence of an IfcCovering (type=FLOORING)
object with own shape representation and material
assignment. In case of inconsistency the material
assigned to IfcCovering elements takes precedence.

FloorCoveringThickness |P_SINGLEVALUE | IfcPositiveLengthMeasure | Thickness of the material layer(s) for the space flooring.
The thickness information is provided in absence of an
IfcCovering (type=FLOORING) object with own shape
representation. In cases of inconsistency between the
geometric parameters of an assigned IfcCovering and this
attached property, the geometric parameters take
precedence.

WallCovering P_SINGLEVALUE | IfcLabel Label to indicate the material or finish of the space
flooring. The label is used for room book information and
often displayed in room stamp. The material information is
provided in absence of an IfcCovering (type=CLADDING)
object with own shape representation and material
assignment. In case of inconsistency the material
assigned to IfcCovering elements takes precedence.

WallCoveringThickness P_SINGLEVALUE | IfcPositiveLengthMeasure | Thickness of the material layer(s) for the space cladding.
The thickness information is provided in absence of an
IfcCovering (type=CLADDING) object with own shape
representation. In cases of inconsistency between the
geometric parameters of an assigned IfcCovering and this
attached property, the geometric parameters take
precedence.

CeilingCovering P_SINGLEVALUE | IfcLabel Label to indicate the material or finish of the space
flooring. The label is used for room book information and
often displayed in room stamp. The material information is
provided in absence of an IfcCovering (type=CEILING)
object with own shape representation and material
assignment. In case of inconsistency the material
assigned to IfcCovering elements takes precedence.

CeilingCoveringThickness | P_SINGLEVALUE | IfcPositiveLengthMeasure | Thickness of the material layer(s) for the space ceiling.
The thickness information is provided in absence of an
IfcCovering (type=CEILING) object with own shape
representation. In cases of inconsistency between the
geometric parameters of an assigned IfcCovering and this
attached property, the geometric parameters take
precedence.

SkirtingBoard P_SINGLEVALUE | IfcLabel Label to indicate the material or construction of the
skirting board around the space flooring. The label is used
for room book information. The material information is
provided in absence of an IfcCovering
(type=SKIRTINGBOARD) object with own shape
representation and material assignment. In case of
inconsistency the material assigned to IfcCovering
elements takes precedence.

SkirtingBoardHeight P_SINGLEVALUE | IfcPositiveLengthMeasure | Height of the skirting board. The height information is
provided in absence of an IfcCovering
(type=SKIRTINGBOARD) object with own shape
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Property Property Type |Data Type Description
representation and material assignment. In case of
inconsistency the height assigned to IfcCovering elements
takes precedence.

Molding P_SINGLEVALUE | IfcLabel Label to indicate the material or construction of the

molding around the space ceiling. The label is used for
room book information. The material information is
provided in absence of an IfcCovering (type=MOLDING)
object with own shape representation and material
assignment. In case of inconsistency the material
assigned to IfcCovering elements takes precedence.

MoldingHeight P_SINGLEVALUE

IfcPositiveLengthMeasure

Height of the molding. The height information is provided
in absence of an IfcCovering (type=MOLDING) object with
own shape representation and material assignment. In
case of inconsistency the height assigned to IfcCovering
elements takes precedence.

ConcealedFlooring P_SINGLEVALUE | IfcBoolean Indication whether this space is designed to have a
concealed flooring space (TRUE) or not (FALSE). A
concealed flooring space is normally meant to be the
space beneath a raised floor.

ConcealedCeiling P_SINGLEVALUE | IfcBoolean Indication whether this space is designed to have a

concealed flooring space (TRUE) or not (FALSE). A
concealed ceiling space is normally meant to be the space
between a slab and a ceiling.

Pset SpaceFireSafetyRequirements

Property Property Type |Data Description
Type

FireRiskFactor P_SINGLEVALUE | IfcLabel Fire Risk factor assigned to the space according to local building
regulations. It defines the fire risk of the space at several levels of
fire hazard.

FlammableStorage P_SINGLEVALUE | IfcBoolean | Indication whether the space is intended to serve as a storage of
flammable material (which is regarded as such by the presiding
building code. (TRUE) indicates yes, (FALSE) otherwise.

FireExit P_SINGLEVALUE | IfcBoolean | Indication whether this object is designed to serve as an exit in the
case of fire (TRUE) or not (FALSE). Here whether the space (in case
of e.g., a corridor) is designed to serve as an exit space, e.g., for fire
escape purposes.

SprinklerProtection P_SINGLEVALUE | IfcBoolean | Indication whether the space is sprinkler protected (TRUE) or not
(FALSE).

SprinklerProtectionAutomatic | P_SINGLEVALUE | IfcBoolean | Indication whether the space has an automatic sprinkler protection
(TRUE) or not (FALSE). It should only be given, if the property
"SprinklerProtection™ is set to TRUE.

AirPressurization P_SINGLEVALUE | IfcBoolean | Indication whether the space is required to have pressurized air
(TRUE) or not (FALSE).

Pset SpacelLightingRequirements

Property Property Type |Data Type

Description

ArtificialLighting | P_SINGLEVALUE | IfcBoolean

Indication whether this space requires artificial lighting (as natural
lighting would be not sufficient). (TRUE)
otherwise.

indicates yes (FALSE)

IHluminance IfcllluminanceMeasure

P_SINGLEVALUE

Required average illuminance value for this space.
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Pset SpaceOccupancyRequirements

Property Property Type |Data Type Description

OccupancyType P_SINGLEVALUE | IfcLabel Occupancy type for this object. It is defined according to the
presiding national building code.

OccupancyNumber P_SINGLEVALUE | IfcCountMeasure | Number of people required for the activity assigned to this space.

OccupancyNumberPeak | P_SINGLEVALUE | IfcCountMeasure | Maximal number of people required for the activity assigned to this

space in peak time.

OccupancyTimePerDay

P_SINGLEVALUE

IfcTimeMeasure

The amount of time during the day that the activity is required
within this space.

AreaPerOccupant P_SINGLEVALUE | IfcAreaMeasure Design occupancy loading for this type of usage assigned to this
space.

MinimumHeadroom P_SINGLEVALUE | IfcLengthMeasure | Headroom required for the activity assigned to this space.

IsOutlookDesirable P_SINGLEVALUE | IfcBoolean An indication of whether the outlook is desirable (set TRUE) or not

(set FALSE)

Pset SpaceThermalRequirements

Property

Property Type

Data Type

Description

SpaceTemperature

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Temperature of the space or zone,
that is required from user/designer
view point. If no summer or winter
space temperature requirements are
given, it applies all year, otherwise for
the intermediate period. Provide this
value, if no temperatur range (Min-
Max) is available.

SpaceTemperatureMax

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Maximal temperature of the space or
zone, that is required from
user/designer view point. If no
summer or winter space temperature
requirements are given, it applies all
year, otherwise for the intermediate
period.

SpaceTemperatureMin

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Minimal temperature of the space or
zone, that is required from
user/designer view point. If no
summer or winter space temperature
requirements are given, it applies all
year, otherwise for the intermediate
period.

SpaceTemperatureSummerMax

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Maximal temperature of the space or
zone for the hot (summer) period,
that is required from user/designer
view point and provided as
requirement for cooling.

SpaceTemperatureSummerMin

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Minimal temperature of the space or
zone for the hot (summer) period,
that is required from user/designer
view point and provided as
requirement for cooling.

SpaceTemperatureWinterMax

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Maximal temperature of the space or
zone for the cold (winter) period, that
is required from user/designer view
point and provided as requirement for
heating.

SpaceTemperatureWinterMin

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Minimal temperature of the space or
zone for the cold (winter) period, that
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Property

Property Type

Data Type

Description

is required from user/designer view
point and provided as requirement for
heating.

SpaceHumidity

P_SINGLEVALUE

IfcRatioMeasure

Humidity of the space or zone that is
required from user/designer view
point. If no summer or winter space
humidity requirements are given, it
applies all year, otherwise for the
intermediate period. Provide this
property, if no humidity range (Min-
Max) is available.

SpaceHumidityMax

P_SINGLEVALUE

IfcRatioMeasure

Maximal permitted humidity of the
space or zone that is required from
user/designer view point. If no
summer or winter space humidity
requirements are given, it applies all
year, otherwise for the intermediate
period.

SpaceHumidityMin

P_SINGLEVALUE

IfcRatioMeasure

Minimal permitted humidity of the
space or zone that is required from
user/designer view point. If no
summer or winter space humidity
requirements are given, it applies all
year, otherwise for the intermediate
period.

SpaceHumiditySummer

P_SINGLEVALUE

IfcRatioMeasure

Humidity of the space or zone for the
hot (summer) period, that is required
from user/designer view point and
provided as requirement for cooling.

SpaceHumidityWinter

P_SINGLEVALUE

IfcRatioMeasure

Humidity of the space or zone for the
cold (winter) period that is required
from user/designer view point and
provided as requirement for heating.

DiscontinuedHeating

P_SINGLEVALUE

IfcBoolean

Indication whether discontinued
heating is required/desirable from
user/designer view point. (TRUE) if
yes, (FALSE) otherwise.

NaturalVentilation

P_SINGLEVALUE

IfcBoolean

Indication whether the space is
required to have natural ventilation
(TRUE) or mechanical ventilation
(FALSE).

NaturalVentilationRate

P_SINGLEVALUE

IfcCountMeasure

Indication of the requirement of a
particular natural air ventilation rate,
given in air changes per hour.

MechanicalVentilationRate

P_SINGLEVALUE

IfcCountMeasure

Indication of the requirement of a
particular mechanical air ventilation
rate, given in air changes per hour.

AirConditioning

P_SINGLEVALUE

IfcBoolean

Indication whether this space requires
air conditioning provided (TRUE) or
not (FALSE).

AirConditioningCentral

P_SINGLEVALUE

IfcBoolean

Indication whether the space requires
a central air conditioning provided
(TRUE) or not (FALSE). It should only
be given, if the property
"AirConditioning" is set to TRUE.

Pset _ZoneCommon
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Property Property Type |Data Type Description

Reference P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type 'A-1"). Used
to store the non-classification driven internal project type.

IsExternal P_SINGLEVALUE | IfcBoolean Indication whether the element is designed for use in the exterior (TRUE)
or not (FALSE). If (TRUE) it is an external zone at the outside of the
building.

GrossPlannedArea | P_SINGLEVALUE | IfcAreaMeasure | Total planned gross area for the zone. Used for programming the zone.

NetPlannedArea P_SINGLEVALUE | IfcAreaMeasure | Total planned net area for the zone. Used for programming the zone.

PubliclyAccessible | P_SINGLEVALUE | IfcBoolean Indication whether this space (in case of e.g., a toilet) is designed to
serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not
(FALSE).

HandicapAccessible | P_SINGLEVALUE | IfcBoolean Indication whether this space (in case of e.g., a toilet) is designed to
serve as an accessible space for handicapped people, e.g., for a public
toilet (TRUE) or not (FALSE). This information is often used to declare the
need for access for the disabled and for special design requirements of
this space.

ePset SpaceDimensionalRequirements

Property

Property Type

Data Type

Description

MinimumPlenumHeight

P_SINGLEVALUE

IfcPositiveLengthMeasure

The plenum or air space between the suspended ceiling and
the slab surface/deck above.

MinimumLength

P_SINGLEVALUE

IfcPositiveLengthMeasure

The minimum required length or width of the space

MinimumWidth

P_SINGLEVALUE

IfcPositiveLengthMeasure

The minimum required width of the space

ePset SpaceOccupancyRequirements

Property Property Type Data Type Description

SharedUsage P_SINGLEVALUE IfcText Describe the shared use of the space, if the space
has different occupants

General P_SINGLEVALUE IfcText Any verbal description of the Occupancy
requirements from the client perspective

PermanentWorkSpace | P_SINGLEVALUE IfcBoolean The space is used as a permanent work space
[TRUE] or not [FALSE]

HandicapAccessible P_SINGLEVALUE IfcBoolean Stating if the room function must be handicap

accessible.

OccupancySchedule

P_REFERENCEVALUE

IfclrregularTimeSeries/Ifcinteger

Indicates the number of people anticipated to
occupy the space over a weekly period, starting
on Monday and ending the following Sunday. If
this space is assigned to an IfcWorkCalendar,
then the scheduled occupants are governed by
such calendar.

NOTE: For mapping to WS-Calendar, this
schedule property may map directly to the WS-
Calendar 1.0 specification. The recurrence
concepts of IfcWorkCalendar are not supported
by WS-Calendar 1.0, however once such
capability is available in a future version of WS-
Calendar, then mappings are anticipated to be
provided in a future edition of this model view.

ePset SpaceStructuralRequirements

Property

Property Type

Data Type

Description

General

P_SINGLEVALUE

IfcText

Any

verbal description of the  Structural
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requirements from the client perspective

FloorLoad P_SINGLEVALUE | IfcPlanarForceMeasure | Maximum load (e. g. through extra heavy
equipment)

WallMountedEquipment P_SINGLEVALUE | IfcBoolean State if there is wall mounted equipment
generating a load to the wall.

CeilingMountedEquipment P_SINGLEVALUE | IfcBoolean State if there is ceiling mounted equipment
generating a load to the slab/deck above.

IncomingElectroMagneticProtection | P_SINGLEVALUE | IfcBoolean Electromagnetic shielding of the space from outside
EM sources

OutgoingElectroMagneticProtection | P_SINGLEVALUE | IfcBoolean Electromagnetic shielding of outside spaces from
EM sources inside the space

SuppressionlncomingVibration P_SINGLEVALUE | IfcBoolean Protection of space against vibration originating
from source outside space

SuppressionOutgoingVibration P_SINGLEVALUE | IfcBoolean Protection of outside spaces against vibration
originating from source inside the space

ePset SpaceCoveringRequirements

Property

Property Type

Data Type

Description

General

P_SINGLEVALUE

IfcText

Any verbal description of the Covering requirements from the client perspective

ePset SpaceDoorRequirements

Property Property Type Data Type Description

General P_SINGLEVALUE IfcText Any verbal description of the door requirements from the
client perspective

Material P_REFERENCEVALUE | IfcMaterial/lIfcMaterial: Required or prohibited materials, with associated

required minimum thickness

MinimumThickness

P_SINGLEVALUE

IfcPositiveLengthMeasure

Required or prohibited materials, with associated

required minimum thickness

FireRating

P_SINGLEVALUE

Fire rating

MinimumWidth

P_SINGLEVALUE

IfcPositiveLengthMeasure

Clear width (unobstructed clearance) for minimum one
of the doors leading to the space. Unobstructed
clearance refers to net inner dimensions of door frame.

MinimumHeight

P_SINGLEVALUE

IfcPositiveLengthMeasure

Clear height (unobstructed clearance) for minimum one
of the doors leading to the space. Unobstructed
clearance refers to net inner dimensions of door frame.

GlazedLight P_SINGLEVALUE IfcBoolean Glazing within the door leaf

GlazedSideLight P_SINGLEVALUE IfcBoolean Glazing within frame system, but adjacent to door

OperationType P_SINGLEVALUE Required operation type for doors required by the space
function (swing door inwards, sliding door, revolving
door, etc.)

LockingType P_SINGLEVALUE IfcBoolean State if the doors to/from the space requires special
locking types

Louvers P_SINGLEVALUE IfcBoolean The space function requires louvres in the door(s)

TransitionThreshold P_SINGLEVALUE IfcBoolean Lowered threshold or not

ContainmentThreshold

P_SINGLEVALUE

IfcPositiveLengthMeasure

Minimum height

AccessSystem

P_SINGLEVALUE

IfcBoolean

Access controlled door required, by means of magnetic
stripe card reader, proximity reader, or some other
means of controlled access through door.
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DoorHolder

P_SINGLEVALUE

IfcBoolean

Door holders (part of fire alarm system) mounted on
door/wall, for locking doors in normally open position.

ePset SpaceWindowRequirements

Property Property Type |Data Type Description

General P_SINGLEVALUE | IfcText Any verbal description of the Window requirements
from the client perspective

Openability P_SINGLEVALUE | IfcBoolean At least one of the windows in the outer wall(s) of
the space permits manual opening/closing (e.g. a
casement window or a sash window).

EmergencyEgress P_SINGLEVALUE | IfcBoolean Where required by code in residences

SillHeight P_SINGLEVALUE | IfcPositiveLengthMeasure

WindowControls

P_SINGLEVALUE

Manual or electronic operation

ThermalTransmittance

P_SINGLEVALUE

IfcThermalTransmittanceMeasure

Set the maximum heat transmission value according
to local building codes

ePset SpacelLightingRequirements

Property

Property Type

Data Type

Description

General

P_SINGLEVALUE

IfcText

Any verbal description of the
Lighting requirements from the
client perspective

DirectDaylight

P_SINGLEVALUE

IfcBoolean

If direct day lighting to the space
(through glazing in outer wall etc) is
required, or if indirect day lighting
through mirror systems, fibre optic
systems etc is also considered
sufficient to fulfil requirement

ArtificialLighting

P_SINGLEVALUE

IfcBoolean

If artificial lighting to the space is
not required.

LocalControlDaylightDensity

P_SINGLEVALUE

IfcBoolean

Control system for daylighting.

LocalControlArtificialLightDensity

P_SINGLEVALUE

IfcBoolean

Continuous adjustment/dimming of
illumination level.

InternalShading

P_SINGLEVALUE

IfcBoolean

Various window blinds, shades,
curtains, e.g. shutters, Venetian
blinds, roller shades and curtain-like
track blinds, enabling (a) limited
darkening or (b) total darkening of
the space from outside (sun) light.

Zoning

P_SINGLEVALUE

IfcBoolean

Separate lighting switch on/off
function for individual zones in the
space

ColorTemperature

P_SINGLEVALUE

IfcThermodynamicTemperatureMeasure

Color temperature of light source,
expressed as Kelvin (K).

ColorRenderinglndex

P_SINGLEVALUE

IfcReal

The Color Rendering Index (CRI) is a
measure of the ability of a light
source to reproduce the colors of
various objects being lit by the
source

UnifiedGlareRating

P_SINGLEVALUE

IfcReal

Unified Glare Rating (UGR) tabular
method according to CIE publication
no. 117-1995.

IHluminance

P_SINGLEVALUE

IfcllluminanceMeasure

lHlluminance  (illumination level),
measured as Lux, according to CIE
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Property

Property Type

Data Type

Description

lux tables. local standards and

recommendations.

SurfaceReflectance

P_SINGLEVALUE

IfcPositiveRatioMeasure

Reflectance values are cricitical in
order to calculate lighting levels
accurately.

ePset SpaceThermalRequirements

Property

Property Type

Data Type

Description

General

P_SINGLEVALUE

IfcText

Any verbal description of the thermal

requirements from the client
perspective
SpaceTemperatureWinter | P_BOUNDEDVALUE | IfcThermodynamicTemperatureMeasure | Acceptable temperatures during a

defined winter period, that is required
from a user/designer view point.

SpaceTemperatureSummer

P_BOUNDEDVALUE

IfcThermodynamicTemperatureMeasure

Acceptable temperatures during a
defined summer period, that is
required from a user/designer view
point.

Zoning P_SINGLEVALUE IfcBoolean Different thermal requirements for
individual zones inside one space

LocalControlHeating P_SINGLEVALUE IfcBoolean If space is temperature controlled from
a centralized building automation
system (BAS), the space can be
controlled by the end user from a
control switch or dial that locally
overrides the BAS function within
allowed temperature interval, e.g. +/-
3°C.

HeatingType P_SINGLEVALUE specific heating type required (e. g.
floor heating)

CoolingType P_SINGLEVALUE specific colling type required (e. g.
cooling beam)

LocalControlVentilation P_SINGLEVALUE IfcBoolean If space is ventilation controlled from a
centralized building automation system
(BAS), the space can be controlled by
the end user from a control switch or
dial that locally overrides the BAS
function within allowed intervals.

VentilationGeneral P_SINGLEVALUE IfcText Any  verbal description of the
Ventilation requirements from the
client perspective

AirQualityGeneral P_SINGLEVALUE IfcText Any verbal description of the Air quality
requirements from the client
perspective

MaxCO2Level P_SINGLEVALUE IfcMassDensityMeasure

ePset_SpaceElectricalRequirements

Property Property Type |Data Description

Type
General P_SINGLEVALUE | IfcText Any verbal description of the Electrical power supply
requirements from the client perspective
OutletsMains P_SINGLEVALUE | Ifcinteger | Number of electrical power outlets (sockets)
OutletsBackup P_SINGLEVALUE | Ifcinteger |Number of electrical power outlets (sockets) in the space
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supplied from backup (interruptible for some seconds to a few
minutes) generator power

OutletsUPS P_SINGLEVALUE | Ifcinteger [Number of electrical power outlets (sockets) in the space

supplied from UPS (uninterruptible power supply) backup power
PermanentlyConnectedEquipment | P_LISTVALUE IfcLabel List of equipment to be permanently connected within the space.
CleanPower P_SINGLEVALUE | IfcBoolean | Power filtering (ensure stable power frequency)

ePset SpaceCommunicationsRequirements

Property Property Type |Data Description
Type

General P_SINGLEVALUE | IfcText Any verbal description of the Telecommunication requirements from the client
perspective

OutletsICT P_SINGLEVALUE | Ifcinteger | Number of outlets for normal Information and Communications Technology (ICT)
supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.

OutletsTelephone | P_SINGLEVALUE | Ifcinteger | Number of outlets for traditional telephone supply in the space. Typically this is
RJ-11 or RJ-45 outlets for copper cabling, the cabling often being lower rated
than datacom cabling. IP-telephony within ICT solutions are not counted here.

WLANCoverate P_SINGLEVALUE | IfcBoolean | WLAN coverage area

LocalSignaling P_SINGLEVALUE | IfcBoolean | Local signaling requirements between spaces or functions that need separate
cabling. Signaling type and affected spaces can be specified.

Fibers P_SINGLEVALUE | IfcBoolean | In certain spaces connection speed and tolerance for disturbance require light
fiber installations for telecommunication.

ePset SpaceSensorRequirements

Property Property Type |Data Description
Type

General P_SINGLEVALUE | IfcText Any verbal description of the Sensor requirements from the client
perspective

Gas P_SINGLEVALUE | IfcBoolean | State if there is a need for gas sensor

Temperature P_SINGLEVALUE | IfcBoolean | State if there is a need for temperature sensor

AirPresssure P_SINGLEVALUE | IfcBoolean | State if there is a need for air pressure sensor

Radiation P_SINGLEVALUE | IfcBoolean | State if there is a need for radiation sensor

Sound P_SINGLEVALUE | IfcBoolean | State if there is a need for sound sensor

Humidity P_SINGLEVALUE | IfcBoolean | State if there is a need for humidity sensor

CO2Sensor P_SINGLEVALUE | IfcBoolean | State if there is a need for CO2 sensor

VentilationRate P_SINGLEVALUE | IfcBoolean | State if there is a need for monitoring the ventilation rate in the room

SmokeDetection P_SINGLEVALUE | IfcBoolean | State if there is a need for smoke detetion sensor

SmokeDetectionType | P_SINGLEVALUE | IfcLabel Define required type of smoke sensor

OccupancySensor P_SINGLEVALUE | IfcBoolean | State if there is a need for occupancy sensor

RelatedAlarms P_SINGLEVALUE | IfcText Any verbal description for a combination of different alarms connected to
sensors

ePset SpaceSecurityRequirements

Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText Any verbal description of the Security requirements from the client

perspective
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CCTV P_SINGLEVALUE | IfcBoolean
ScreeningEquipment P_SINGLEVALUE | IfcBoolean
IntrusionDetection P_SINGLEVALUE | IfcBoolean
VehicularAccessControl | P_SINGLEVALUE | IfcBoolean
ForcedEntryResistance | P_SINGLEVALUE | IfcBoolean
BallisticResistance P_SINGLEVALUE | IfcBoolean
BlastResistance P_SINGLEVALUE | IfcBoolean
WindowGrilles P_SINGLEVALUE | IfcBoolean
ObjectSecurity P_SINGLEVALUE | IfcBoolean | Object security in the space - protection against theft of valuable objects

within the space.

ePset_SpaceEmergencyRequirements

Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText Any verbal description of the Emergency requirements from the client
perspective
SOSTelephoneSupplies | P_SINGLEVALUE | Ifcinteger |Number of emergency call supplies in the space. IP-based signaling within
ICT solutions are not counted here
FireAlarmDescription P_SINGLEVALUE | IfcText Special fire alarm requirements (e.g. detector type or sensitivity) required
in the space, beyond fire code, regulations etc.
FireExtinguisher P_SINGLEVALUE | IfcText Special fire extinguishing requirements (e.g. type) required in the space,
beyond fire code, regulations etc.
MedicalSupplies P_SINGLEVALUE | IfcBoolean | State if emergency medical supplies is required in the room
MassNotificationSystem [ P_SINGLEVALUE | IfcBoolean | Ability to receive messages
DuressAlarm P_SINGLEVALUE | IfcBoolean
ePset SpaceSignalingRequirements
Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText Any verbal description of the Signaling requirements from the client
perspective
SignalingLamp P_SINGLEVALUE | IfcBoolean | Office signaling (lamp) outside space entrance, indicating vacant or occupied
space.
TrafficLights P_SINGLEVALUE | IfcBoolean | Entrance call system
SynchronizedClocks | P_SINGLEVALUE | IfcBoolean | Number of (traditional) synchronized clock supplies in the space. IP-based
time synchronization within ICT solutions are not counted here

ePset SpaceAudioVisualRequirements

Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText Any verbal description of the Audiovisual requirements from the client
perspective
MediaOutlets P_SINGLEVALUE | Ifcinteger | Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in
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here).

the space (IP-based broadcasting within ICT solutions are not counted

HearingLoop

P_SINGLEVALUE

IfcBoolean
purposes in the space.

Induction loop supply (or similar functional solution) for hearing aid

SpeechSystem

P_SINGLEVALUE

IfcBoolean
space.

Audio system for amplification and distribution of human speech in the

SoundDistribution

P_SINGLEVALUE

IfcBoolean

Audio system for amplification and distribution of program source
sound (e.g. from BRD or DVD) in the space.

AudiovisualSystem

P_SINGLEVALUE

IfcBoolean

Audiovisual (AV) control system for operating AV functions (audio,
video, lighting, window shades, preset scenarios etc) in the space.

RemoteObservationSystem

P_SINGLEVALUE

IfcBoolean | Remote activity

signals.

listening and/or observation
activities in other spaces, through transfer of audio and/or video

in the space from

ePset SpaceAcousticRequirements

Property Property Type |Data Type Description

General P_SINGLEVALUE | IfcText Any verbal description of the Acoustic requirements from
the client perspective

AcousticPrivacy P_SINGLEVALUE | IfcBoolean

MaximumSoundLevel

P_SINGLEVALUE

IfcSoundPowerLevelMeasure

Maximum accepted sound level in the space in dBA in
addition to national codes.

OutdoorNoiseSum

P_SINGLEVALUE

IfcSoundPowerMeasure

NoiseSumdBA

P_SINGLEVALUE

IfcSoundPowerLevelMeasure
(dBA)

Contribution

of noise from the sum of technical systems

NoiseSumdBC

P_SINGLEVALUE

IfcSoundPowerLevelMeasure
(dBC)

Contribution

of noise from the sum of technical systems

ePset_SpaceWaterRequirements

Property Property Type Data Type Description

General P_SINGLEVALUE IfcText Any verbal description of the Water
requirements from the client perspective

ColdWaterSupply P_SINGLEVALUE Ifcinteger Number of cold water supplies as pipe stubs,
for sink/basin connection.

HotWaterSupply P_SINGLEVALUE Ifcinteger Number of hot water supplies as pipe stubs,
for sink/basin connection.

FireHoseSupply P_SINGLEVALUE IfcInteger Supply of cold water to the space, terminated
in pipe stub and connected to fire hose with
fittings and cabinet. Water supply is
dimensioned for fire hose.

PurifiedWaterSupply | P_SINGLEVALUE IfcInteger Number of water supplies as pipe stubs to the

space that is purified/treated according to
specifications given to comply with purification
requirements related to the space
function/activity.

WaterTemperature |P_BOUNDEDVALUE | IfcThermodynamicTemperatureMeasure | Acceptable temperatures for hot water supply
to space.

Basins P_SINGLEVALUE IfcInteger Number of sinks, including cold and hot water
supplies

Toilets P_SINGLEVALUE Ifcinteger Number of toilets, including cold water
supplies and drainage

Showers P_SINGLEVALUE IfcInteger Number of showers, including cold and hot
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water supplies for shower connection - and
drainage
FloorDrain P_SINGLEVALUE IfcBoolean Gully in floor, attached to water drain system.
DrainCleansing P_SINGLEVALUE IfcBoolean State if there is a need for drain cleansing
DrainCleansingType | P_SINGLEVALUE IfcLabel Describe type (e.g. oil separator, grease
traps)
ePset SpaceExhaustRequirements
Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText Any verbal description of the Exhaust requirements from the client
perspective
ExhaustVentilation P_SINGLEVALUE | IfcBoolean | The removal of foul/contaminated/toxic air from a space by a mechanical

means by a separate exhaust air system

KitchenExhaust

P_SINGLEVALUE

IfcBoolean

The removal of fatty/greasy/oily air from a food preparation space by a
mechanical means by a separate exhaust air system.

RestroomExhaust

P_SINGLEVALUE

IfcBoolean

WasteSuction

P_SINGLEVALUE

IfcBoolean

The removal of waste from space by means of an automatic vacuum based
ducting system, for further collection and treatment.

FabricSuction

P_SINGLEVALUE

IfcBoolean

The removal of fabrics/clothes from space by means of an automatic
vacuum based ducting system, for cleaning etc.

CentralVacuumSystem

P_SINGLEVALUE

IfcBoolean

If a central vacuum system

ePset_SpaceGasProvisionRequirements

Property Property Type |Data Description

Type
General P_SINGLEVALUE | IfcText Any verbal description of the Gas requirements from the client perspective
AirMedical P_SINGLEVALUE | Ifcinteger | Number of pressurized treated air outlets for medical purposes in the space.
AirTechnical P_SINGLEVALUE | Ifcinteger | Number of pressurized air outlets for technical purposes in the space.
Oxygen P_SINGLEVALUE | Ifcinteger | Number of Oxygen gas supply outlets in the space.
Helium P_SINGLEVALUE | Ifcinteger | Number of Helium gas supply outlets in the space.
Argon P_SINGLEVALUE | Ifcinteger | Number of Argon gas supply outlets in the space.
Nitrogen P_SINGLEVALUE | Ifcinteger | Number of Nitrogen gas supply outlets in the space.
Hydrogen P_SINGLEVALUE | IfcInteger | Number of Hydrogen gas supply outlets in the space.
NitrousOxide | P_SINGLEVALUE | Ifcinteger | Number of Nitrous oxide (‘laughing gas’) gas supply outlets in the space.
CarbonDioxide | P_SINGLEVALUE | Ifcinteger | Number of Carbon dioxide gas supply outlets in the space.
PropaneGas P_SINGLEVALUE | Ifcinteger | Number of Propane gas supply outlets in the space.
Positioning P_SINGLEVALUE | IfcText Description of requirements for exact positioning on specific space surfaces of gas

supply outlets

ePset_SpaceMaintenanceRequirements

Property Property Type |Data Description
Type
General P_SINGLEVALUE | IfcText | Any verbal description of the FM and operation requirements from the client
perspective
WasteSpecialTreatment | P_SINGLEVALUE | IfcText | Waste from running operations that needs special treatment for storage and
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transport, due to toxic or caustic substances, danger of infection etc.

CleaningAgents P_SINGLEVALUE | IfcText Special cleaning agents required in this space, different from project default.

CleaningMethods P_SINGLEVALUE | IfcText Special cleaning methods required in this space, different from project
default.

Cleaninglintervals P_SINGLEVALUE | IfcText Special cleaning intervals required in this space, different from project

default.

ePset SpaceCustomRequirements

Property | Property Type | Data

Type

Description

General P_SINGLEVALUE | IfcText

this ER. E.g. client specific requirements.

Any other requirements or properties that needs to be excanged and is not covered by

4.6.6.4.4 Non-applicable entity exclusion analysis

The referenced IFC schema is shown in the following table, with each row corresponding to a schema
namespace, with data definitions listed within, where bold items indicate definitions within scope of this
Model View Definition.

Namespace Definitions Usage

IfcKernel IfcActor; IfcComplexPropertyTemplate; IfcContext; IfcControl; IfcGroup; |29/60
IfcObject; IfcObjectDefinition; IfcPreDefinedPropertySet; IfcProcess; | (48%)
IfcProduct; IfcProject; IfcProjectLibrary; IfcPropertyDefinition;
IfcPropertySet; IfcPropertySetDefinition; IfcPropertySetTemplate;
IfcPropertyTemplate; IfcPropertyTemplateDefinition; IfcProxy; IfcQuantitySet;
IfcRelAggregates; IfcRelAssigns; IfcRelAssignsToActor;
IfcRelAssignsToControl; IfcRelAssignsToGroup; IfcRelAssignsToGroupByFactor;
IfcRelAssignsToProcess; IfcRelAssignsToProduct; IfcRelAssignsToResource;
IfcRelAssociates; IfcRelAssociatesClassification; IfcRelAssociatesDocument;
IfcRelAssociatesLibrary; IfcRelationship; IfcRelConnects; IfcRelDeclares;
IfcRelDecomposes; IfcRelDefines; IfcRelDefinesByObject;
IfcRelDefinesByProperties; IfcRelDefinesByTemplate; IfcRelDefinesByType;
IfcRelNests; IfcResource; IfcRoot; IfcSimplePropertyTemplate; IfcTypeObject;
IfcTypeProcess; IfcTypeProduct; IfcTypeResource; IfcPropertySetDefinitionSet;
IfcComplexPropertyTemplateTypeEnum; IfcObjectTypeEnum;
IfcPropertySetTemplateTypeEnum; IfcSimplePropertyTemplateTypeEnum;
IfcDefinitionSelect; IfcProcessSelect; IfcProductSelect;
IfcPropertySetDefinitionSelect; IfcResourceSelect;

IfcControlExtension IfcPerformanceHistory; IfcRelAssociatesApproval; IfcRelAssociatesConstraint; | 1/4
IfcPerformanceHistoryTypeEnum; (25%)

IfcProcessExtension IfcEvent; IfcEventType; IfcProcedure; IfcProcedureType; IfcRelSequence; IfcTask; | 1/19
IfcTaskType; IfcWorkCalendar; IfcWorkControl; IfcWorkPlan; IfcWorkSchedule; | (5%0)
IfcEventTriggerTypeEnum; IfcEventTypeEnum; IfcProcedureTypeEnum;
IfcSequenceEnum; IfcTaskTypeEnum; IfcWorkCalendarTypeEnum;
IfcWorkPlanTypeEnum; IfcWorkScheduleTypeEnum;

IfcProductExtension IfcAnnotation; IfcBuilding; IfcBuildingElement; IfcBuildingElementType; | 13/71
IfcBuildingStorey; IfcCivilElement; IfcCivilElementType; IfcDistributionElement; | (18%)
IfcDistributionElementType; IfcElement; IfcElementAssembly;
IfcElementAssemblyType; IfcElementQuantity; IfcElementType;
IfcExternalSpatialElement; IfcExternalSpatialStructureElement;
IfcFeatureElement; IfcFeatureElementAddition; IfcFeatureElementSubtraction;
IfcFurnishingElement; IfcFurnishingElementType; IfcGeographicElement;

IfcGeographicElementType; IfcGrid; IfcOpeningElement; IfcOpeningStandardCase;
IfcPort; IfcProjectionElement; IfcRelAssociatesMaterial; IfcRelConnectsElements;

IfcRelConnectsPorts; IfcRelConnectsPortToElement;
IfcRelConnectsWithRealizingElements; IfcRelContainedInSpatialStructure;
IfcRelFillsElement; IfcRellnterferesElements; IfcRelProjectsElement;
IfcRelReferencedInSpatialStructure; IfcRelServicesBuildings;
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Namespace

Definitions

Usage

IfcRelSpaceBoundary; IfcRelSpaceBoundarylstLevel;
IfcRelSpaceBoundary2ndLevel; IfcRelVoidsElement; IfcSite; IfcSpace;
IfcSpaceType; IfcSpatialElement; IfcSpatialElementType;
IfcSpatialStructureElement; IfcSpatialStructureElementType;
IfcSpatialZone; IfcSpatialZoneType; IfcSystem; IfcTransportElement;
IfcTransportElementType; IfcVirtualElement; IfcZone; IfcAssemblyPlaceEnum;
IfcElementAssemblyTypeEnum; IfcElementCompositionEnum;
IfcExternalSpatialElementTypeEnum; IfcGeographicElementTypeEnum;
IfcGridTypeEnum; IfcInternalOrExternalEnum; IfcOpeningElementTypeEnum;
IfcPhysicalOrVirtualEnum; IfcProjectionElementTypeEnum; IfcSpaceTypeEnum;
IfcSpatialZoneTypeEnum; IfcTransportElementTypeEnum;
IfcSpaceBoundarySelect;

IfcSharedBldgElements

IfcBeam; IfcBeamStandardCase; IfcBeamType; IfcBuildingElementProxy;
IfcBuildingElementProxyType; IfcBuildingSystem; IfcChimney; IfcChimneyType;
IfcColumn; IfcColumnStandardCase; IfcColumnType; IfcCovering;
IfcCoveringType; IfcCurtainWall; IfcCurtainWallType; IfcDoor;
IfcDoorStandardCase; IfcDoorType; IfcMember; IfcMemberStandardCase;
IfcMemberType; IfcPlate; IfcPlateStandardCase; IfcPlateType; IfcRailing;
IfcRailingType; IfcRamp; IfcRampFlight; IfcRampFlightType; IfcRampType;
IfcRelConnectsPathElements; IfcRelCoversBldgElements; IfcRelCoversSpaces;
IfcRoof; IfcRoofType; IfcShadingDevice; IfcShadingDeviceType; IfcSlab;
IfcSlabElementedCase; IfcSlabStandardCase; IfcSlabType; IfcStair; IfcStairFlight;
IfcStairFlightType; IfcStairType; IfcWall; IfcWallElementedCase;
IfcWallStandardCase; IfcWallType; IfcWindow; IfcWindowStandardCase;
IfcWindowType; IfcBeamTypeEnum; IfcBuildingElementProxyTypeEnum;
IfcBuildingSystemTypeEnum; IfcChimneyTypeEnum; IfcColumnTypeEnum;
IfcConnectionTypeEnum; IfcCoveringTypeEnum; IfcCurtainWallTypeEnum;
IfcDoorTypeEnum; IfcDoorTypeOperationEnum; IfcMemberTypeEnum;
IfcPlateTypeEnum; IfcRailingTypeEnum; IfcRampFlightTypeEnum;
IfcRampTypeEnum; IfcRoofTypeEnum; IfcShadingDeviceTypeEnum;
IfcSlabTypeEnum; IfcStairFlightTypeEnum; IfcStairTypeEnum; IfcWallTypeEnum;
IfcWindowTypeEnum; IfcWindowTypePartitioningEnum;

0/75
(0%)

IfcSharedBldgServiceElements

IfcDistributionChamberElement; IfcDistributionChamberElementType;
IfcDistributionCircuit; IfcDistributionControlElement;
IfcDistributionControlElementType; IfcDistributionFlowElement;
IfcDistributionFlowElementType; IfcDistributionPort; IfcDistributionSystem;
IfcEnergyConversionDevice; IfcEnergyConversionDeviceType; IfcFlowController;
IfcFlowControllerType; IfcFlowFitting; IfcFlowFittingType; IfcFlowMovingDevice;
IfcFlowMovingDeviceType; IfcFlowSegment; IfcFlowSegmentType;
IfcFlowStorageDevice; IfcFlowStorageDeviceType; IfcFlowTerminal;
IfcFlowTerminalType; IfcFlowTreatmentDevice; IfcFlowTreatmentDeviceType;
IfcRelFlowControlElements; IfcDistributionChamberElementTypeEnum;
IfcDistributionPortTypeEnum; IfcDistributionSystemEnum; IfcFlowDirectionEnum;

0/30
(0%)

IfcSharedComponentElements

IfcBuildingElementPart; IfcBuildingElementPartType; IfcDiscreteAccessory;
IfcDiscreteAccessoryType; IfcElementComponent; IfcElementComponentType;
IfcFastener; IfcFastenerType; IfcMechanicalFastener; IfcMechanicalFastenerType;
IfcBuildingElementPartTypeEnum; IfcDiscreteAccessoryTypeEnum;
IfcFastenerTypeEnum; IfcMechanicalFastenerTypeEnum;

0/14
(0%)

IfcSharedFacilitiesElements

IfcAsset; IfcFurniture; IfcFurnitureType; Ifcinventory; IfcOccupant;
IfcSystemFurnitureElement; IfcSystemFurnitureElementType;
IfcFurnitureTypeEnum; IfcInventoryTypeEnum; IfcOccupantTypeEnum;
IfcSystemFurnitureElementTypeEnum;

1/11
(9%)

IfcSharedMgmtElements

IfcActionRequest; IfcCostlitem; IfcCostSchedule; IfcPermit; IfcProjectOrder;
IfcActionRequestTypeEnum; IfcCostltemTypeEnum; IfcCostScheduleTypeEnum;
IfcPermitTypeEnum; IfcProjectOrderTypeEnum;

0/10
(0%)

IfcArchitectureDomain

IfcDoorLiningProperties; IfcDoorPanelProperties; IfcDoorStyle;
IfcPermeableCoveringProperties; IfcWindowLiningProperties;
IfcWindowPanelProperties; IfcWindowStyle; IfcDoorPanelOperationEnum;
IfcDoorPanelPositionEnum; IfcDoorStyleConstructionEnum;
IfcDoorStyleOperationEnum; IfcPermeableCoveringOperationEnum;
IfcWindowPanelOperationEnum; IfcWindowPanelPositionEnum;
IfcWindowStyleConstructionEnum; IfcWindowStyleOperationEnum;

0/16
(0%)
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Namespace Definitions Usage

IfcBuildingControlsDomain IfcActuator; IfcActuatorType; IfcAlarm; IfcAlarmType; IfcController; | 0/18
IfcControllerType; IfcFlowlInstrument; IfcFlowlInstrumentType; IfcSensor; | (0%)
IfcSensorType; IfcUnitaryControlElement; IfcUnitaryControlElementType;
IfcActuatorTypeEnum; IfcAlarmTypeEnum; IfcControllerTypeEnum;
IfcFlowlInstrumentTypeEnum; IfcSensorTypeEnum;
IfcUnitaryControlElementTypeEnum;

IfcConstructionMgmtDomain IfcConstructionEquipmentResource; IfcConstructionEquipmentResourceType; | 0/20
IfcConstructionMaterialResource; IfcConstructionMaterialResourceType; | (0%)
IfcConstructionProductResource; IfcConstructionProductResourceType;
IfcConstructionResource; IfcConstructionResourceType; IfcCrewResource;
IfcCrewResourceType; IfcLaborResource; IfcLaborResourceType;
IfcSubContractResource; IfcSubContractResourceType;
IfcConstructionEquipmentResourceTypeEnum;
IfcConstructionMaterialResourceTypeEnum;
IfcConstructionProductResourceTypeEnum; IfcCrewResourceTypeEnum;
IfcLaborResourceTypeEnum; IfcSubContractResourceTypeEnum;

IfcElectricalDomain IfcAudioVisualAppliance; IfcAudioVisualApplianceType; IfcCableCarrierFitting; | 0/66
IfcCableCarrierFittingType; IfcCableCarrierSegment; IfcCableCarrierSegmentType; | (0%)
IfcCableFitting; IfcCableFittingType; IfcCableSegment; IfcCableSegmentType;
IfcCommunicationsAppliance; IfcCommunicationsApplianceType;
IfcElectricAppliance; IfcElectricApplianceType; IfcElectricDistributionBoard;
IfcElectricDistributionBoardType; IfcElectricFlowStorageDevice;
IfcElectricFlowStorageDeviceType; IfcElectricGenerator; IfcElectricGeneratorType;
IfcElectricMotor; IfcElectricMotorType; IfcElectricTimeControl;
IfcElectricTimeControlType; IfcJunctionBox; IfcJunctionBoxType; IfcLamp;
IfcLampType; IfcLightFixture; IfcLightFixtureType; IfcMotorConnection;
IfcMotorConnectionType; IfcOutlet; IfcOutletType; IfcProtectiveDevice;
IfcProtectiveDeviceTrippingUnit; IfcProtectiveDeviceTrippingUnitType;
IfcProtectiveDeviceType; IfcSolarDevice; IfcSolarDeviceType; IfcSwitchingDevice;
IfcSwitchingDeviceType; IfcTransformer; IfcTransformerType;
IfcAudioVisualApplianceTypeEnum; IfcCableCarrierFittingTypeEnum;
IfcCableCarrierSegmentTypeEnum; IfcCableFittingTypeEnum;
IfcCableSegmentTypeEnum; IfcCommunicationsApplianceTypeEnum;
IfcElectricApplianceTypeEnum; IfcElectricDistributionBoardTypeEnum;
IfcElectricFlowStorageDeviceTypeEnum; IfcElectricGeneratorTypeEnum;
IfcElectricMotorTypeEnum; IfcElectricTimeControlTypeEnum;
IfcJunctionBoxTypeEnum; IfcLampTypeEnum; IfcLightFixtureTypeEnum;
IfcMotorConnectionTypeEnum; IfcOutletTypeEnum;
IfcProtectiveDeviceTrippingUnitTypeEnum; IfcProtectiveDeviceTypeEnum;
IfcSolarDeviceTypeEnum; IfcSwitchingDeviceTypeEnum;
IfcTransformerTypeEnum;

IfcHvacDomain IfcAirTerminal; IfcAirTerminalBox; IfcAirTerminalBoxType; IfcAirTerminalType; | 0/99
IfcAirToAirHeatRecovery; IfcAirToAirHeatRecoveryType; IfcBoiler; IfcBoilerType; | (0%)

IfcBurner;  IfcBurnerType; IfcChiller;  IfcChillerType; IfcCoil; IfcCoilType;
IfcCompressor; IfcCompressorType; IfcCondenser; IfcCondenserType;
IfcCooledBeam; IfcCooledBeamType; IfcCoolingTower; IfcCoolingTowerType;
IfcDamper; IfcDamperType; IfcDuctFitting; IfcDuctFittingType; IfcDuctSegment;
IfcDuctSegmentType; IfcDuctSilencer; IfcDuctSilencerType; IfcEngine;
IfcEngineType; IfcEvaporativeCooler; IfcEvaporativeCoolerType; IfcEvaporator;
IfcEvaporatorType; IfcFan; IfcFanType; IfcFilter; IfcFilterType; IfcFlowMeter;
IfcFlowMeterType;  IfcHeatExchanger; IfcHeatExchangerType; IfcHumidifier;
IfcHumidifierType; IfcMedicalDevice; IfcMedicalDeviceType; IfcPipeFitting;
IfcPipeFittingType; IfcPipeSegment; IfcPipeSegmentType; IfcPump; IfcPumpType;
IfcSpaceHeater; IfcSpaceHeaterType; IfcTank; IfcTankType; IfcTubeBundle;
IfcTubeBundleType; IfcUnitaryEquipment; IfcUnitaryEquipmentType; IfcValve;

IfcValveType; IfcVibrationlsolator; IfcVibrationlsolatorType;
IfcAirTerminalBoxTypeEnum; IfcAirTerminalTypeEnum;
IfcAirToAirHeatRecoveryTypeEnum; IfcBoilerTypeEnum; IfcBurnerTypeEnum;
IfcChillerTypeEnum; IfcCoilTypeEnum; IfcCompressorTypeEnum;
IfcCondenserTypeEnum; IfcCooledBeamTypeEnum; IfcCoolingTowerTypeEnum;
IfcDamperTypeEnum; IfcDuctFittingTypeEnum; IfcDuctSegmentTypeEnum;
IfcDuctSilencerTypeEnum; IfcEngineTypeEnum; IfcEvaporativeCoolerTypeEnum;
IfcEvaporatorTypeEnum; IfcFanTypeEnum; IfcFilterTypeEnum;
IfcFlowMeterTypeEnum; IfcHeatExchangerTypeEnum; IfcHumidifierTypeEnum;

IfcMedicalDeviceTypeEnum; IfcPipeFittingTypeEnum; IfcPipeSegmentTypeEnum;
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Namespace

Definitions

Usage

IfcPumpTypeEnum; IfcSpaceHeaterTypeEnum; IfcTankTypeEnum;
IfcTubeBundleTypeEnum;  IfcUnitaryEquipmentTypeEnum;  IfcValveTypeEnum;
IfcVibrationlsolatorTypeEnum;

IfcPlumbingFireProtectionDomain

IfcFireSuppressionTerminal; IfcFireSuppressionTerminalType; Ifcinterceptor;
IfcinterceptorType; IfcSanitaryTerminal; IfcSanitaryTerminalType;
IfcStackTerminal; IfcStackTerminalType; IfcWasteTerminal;
IfcWasteTerminalType; IfcFireSuppressionTerminalTypeEnum;
IfcInterceptorTypeEnum; IfcSanitaryTerminalTypeEnum;
IfcStackTerminalTypeEnum; IfcWasteTerminalTypeEnum;

0/15
(0%)

IfcStructuralAnalysisDomain

IfcRelConnectsStructuralActivity; IfcRelConnectsStructuralMember;
IfcRelConnectsWithEccentricity; IfcStructuralAction; IfcStructuralActivity;
IfcStructuralAnalysisModel; IfcStructuralConnection; IfcStructuralCurveAction;
IfcStructuralCurveConnection; IfcStructuralCurveMember;
IfcStructuralCurveMemberVarying; IfcStructuralCurveReaction; IfcStructuralltem;
IfcStructuralLinearAction; IfcStructuralLoadCase; IfcStructuralLoadGroup;
IfcStructuralMember; IfcStructuralPlanarAction; IfcStructuralPointAction;
IfcStructuralPointConnection; IfcStructuralPointReaction; IfcStructuralReaction;
IfcStructuralResultGroup; IfcStructuralSurfaceAction;
IfcStructuralSurfaceConnection; IfcStructuralSurfaceMember;
IfcStructuralSurfaceMemberVarying; IfcStructuralSurfaceReaction;
IfcActionSourceTypeEnum; IfcActionTypeEnum; IfcAnalysisModelTypeEnum;
IfcAnalysisTheoryTypeEnum; IfcLoadGroupTypeEnum;
IfcProjectedOrTrueLengthEnum; IfcStructuralCurveActivityTypeEnum;
IfcStructuralCurveMemberTypeEnum; IfcStructuralSurfaceActivityTypeEnum;
IfcStructuralSurfaceMemberTypeEnum; IfcStructuralActivityAssignmentSelect;

0/39
(0%)

IfcStructuralElementsDomain

IfcFooting; IfcFootingType; IfcPile; IfcPileType;
IfcReinforcementDefinitionProperties; IfcReinforcingBar; IfcReinforcingBarType;
IfcReinforcingElement; IfcReinforcingElementType; IfcReinforcingMesh;
IfcReinforcingMeshType; IfcSurfaceFeature; IfcTendon; IfcTendonAnchor;
IfcTendonAnchorType; IfcTendonType; IfcVoidingFeature; IfcFootingTypeEnum;
IfcPileConstructionEnum; IfcPileTypeEnum; IfcReinforcingBarTypeEnum;
IfcReinforcingMeshTypeEnum; IfcSurfaceFeatureTypeEnum;
IfcTendonAnchorTypeEnum; IfcTendonTypeEnum; IfcVoidingFeatureTypeEnum;
IfcBendingParameterSelect;

0/27
(0%)

IfcActorResource

IfcActorRole; IfcAddress; IfcOrganization; IfcOrganizationRelationship; IfcPerson;
IfcPersonAndOrganization; IfcPostalAddress; IfcTelecomAddress;
IfcAddressTypeEnum; IfcRoleEnum; IfcActorSelect;

1/11
(9%)

IfcApprovalResource

IfcApproval; IfcApprovalRelationship; IfcResourceApprovalRelationship;

0/3
(0%)

IfcConstraintResource

IfcConstraint; IfcMetric; IfcObjective; IfcReference;
IfcResourceConstraintRelationship; IfcBenchmarkEnum; IfcConstraintEnum;
IfcLogicalOperatorEnum; IfcObjectiveEnum; IfcMetricValueSelect;

8/10
(80%)

IfcCostResource

IfcAppliedValue; IfcCostValue; IfcCurrencyRelationship;
IfcArithmeticOperatorEnum; IfcAppliedValueSelect;

0/5
(0%)

IfcDateTimeResource

IfcEventTime; IfclrregularTimeSeries; IfclrregularTimeSeriesValue;
IfcLagTime; IfcRecurrencePattern; IfcRegularTimeSeries; IfcResourceTime;
IfcSchedulingTime; IfcTaskTime; IfcTaskTimeRecurring; IfcTimePeriod;
IfcTimeSeries; IfcTimeSeriesValue; IfcWorkTime; IfcDate; IfcDateTime;
IfcDayInMonthNumber; IfcDayInWeekNumber; IfcDuration;
IfcMonthInYearNumber; IfcTime; IfcTimeStamp; IfcDataOriginEnum;
IfcRecurrenceTypeEnum; IfcTaskDurationEnum;
IfcTimeSeriesDataTypeEnum; IfcTimeOrRatioSelect;

13/27
(48%)

IfcExternalReferenceResource

IfcClassification; IfcClassificationReference; IfcDocumentinformation;
IfcDocumentinformationRelationship; IfcDocumentReference;
IfcExternallnformation; IfcExternalReference;
IfcExternalReferenceRelationship; IfcLibraryInformation; IfcLibraryReference;
IfcResourcelLevelRelationship; IfcLanguageld; IfcURIReference;
IfcDocumentConfidentialityEnum; IfcDocumentStatusEnum;
IfcClassificationReferenceSelect; IfcClassificationSelect;
IfcDocumentSelect; IfcLibrarySelect; IfcResourceObjectSelect;

6/20
(30%)
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Namespace

Definitions

Usage

IfcGeometricConstraintResource

IfcConnectionCurveGeometry; IfcConnectionGeometry;
IfcConnectionPointEccentricity; IfcConnectionPointGeometry;
IfcConnectionSurfaceGeometry; IfcConnectionVolumeGeometry; IfcGridAxis;
IfcGridPlacement; IfcLocalPlacement; IfcObjectPlacement;
IfcVirtualGridlntersection; IfcCurveOrEdgeCurve; IfcGridPlacementDirectionSelect;
IfcPointOrVertexPoint; IfcSolidOrShell; IfcSurfaceOrFaceSurface;

0/16
(0%)

IfcGeometricModelResource

IfcAdvancedBrep; IfcAdvancedBrepWithVoids; IfcBlock; IfcBooleanClippingResult;
IfcBooleanResult; IfcBoundingBox; IfcBoxedHalfSpace; IfcCartesianPointList;
IfcCartesianPointList3D; IfcCsgPrimitive3D; IfcCsgSolid; IfcExtrudedAreaSolid;
IfcExtrudedAreaSolidTapered; IfcFaceBasedSurfaceModel; IfcFacetedBrep;
IfcFacetedBrepWithVoids; IfcFixedReferenceSweptAreaSolid;
IfcGeometricCurveSet; IfcGeometricSet; IfcHalfSpaceSolid;
IfcManifoldSolidBrep; IfcPolygonalBoundedHalfSpace; IfcRectangularPyramid;
IfcRevolvedAreaSolid; IfcRevolvedAreaSolidTapered; IfcRightCircularCone;
IfcRightCircularCylinder; IfcSectionedSpine; IfcShellBasedSurfaceModel;
IfcSolidModel; IfcSphere; IfcSurfaceCurveSweptAreaSolid; IfcSweptAreaSolid;
IfcSweptDiskSolid; IfcSweptDiskSolidPolygonal; IfcTessellatedFaceSet;
IfcTessellatedltem; IfcTriangulatedFaceSet; IfcBooleanOperator;
IfcBooleanOperand; IfcCsgSelect; IfcGeometricSetSelect;

7/42
(17%)

IfcGeometryResource

IfcAxislPlacement; IfcAxis2Placement2D; IfcAxis2Placement3D;
IfcBoundaryCurve; IfcBoundedCurve; IfcBoundedSurface; IfcBSplineCurve;
IfcBSplineCurveWithKnots; IfcBSplineSurface; IfcBSplineSurfaceWithKnots;
IfcCartesianPoint; IfcCartesianTransformationOperator;
IfcCartesianTransformationOperator2D;
IfcCartesianTransformationOperator2DnonUniform;
IfcCartesianTransformationOperator3D;
IfcCartesianTransformationOperator3DnonUniform; IfcCircle; IfcCompositeCurve;
IfcCompositeCurveOnSurface; IfcCompositeCurveSegment; IfcConic; IfcCurve;
IfcCurveBoundedPlane; IfcCurveBoundedSurface; IfcCylindricalSurface;
IfcDirection; IfcElementarySurface; IfcEllipse;
IfcGeometricRepresentationltem; IfcLine; IfcMappeditem; IfcOffsetCurve2D;
IfcOffsetCurve3D; IfcOuterBoundaryCurve; IfcPcurve; IfcPlacement; IfcPlane;
IfcPoint; IfcPointONnCurve; IfcPointOnSurface; IfcPolyline;
IfcRationalBSplineCurveWithKnots; IfcRationalBSplineSurfaceWithKnots;
IfcRectangularTrimmedSurface; IfcReparametrisedCompositeCurveSegment;
IfcRepresentationltem; IfcRepresentationMap; IfcSurface;
IfcSurfaceOfLinearExtrusion; IfcSurfaceOfRevolution; IfcSweptSurface;
IfcTrimmedCurve; IfcVector; IfcDimensionCount; IfcBSplineCurveForm;
IfcBSplineSurfaceForm; IfcKnotType; IfcTransitionCode; IfcTrimmingPreference;
IfcAxis2Placement; IfcCurveOnSurface; IfcTrimmingSelect;
IfcVectorOrDirection;

13/63
(21%)

IfcMaterialResource

IfcMaterial; IfcMaterialClassificationRelationship; IfcMaterialConstituent;
IfcMaterialConstituentSet; IfcMaterialDefinition; IfcMaterialLayer;
IfcMaterialLayerSet; IfcMaterialLayerSetUsage; IfcMaterialLayerWithOffsets;
IfcMaterialList; IfcMaterialProfile; IfcMaterialProfileSet; IfcMaterialProfileSetUsage;
IfcMaterialProfileSetUsageTapering; IfcMaterialProfileWithOffsets;
IfcMaterialProperties; IfcMaterialRelationship; IfcMaterialUsageDefinition;
IfcCardinalPointReference; IfcDirectionSenseEnum;  IfcLayerSetDirectionEnum;
IfcMaterialSelect;

2/22
(9%)

IfcMeasureResource

IfcContextDependentUnit; IfcConversionBasedUnit;
IfcConversionBasedUnitWithOffset; IfcDerivedUnit; IfcDerivedUnitElement;
IfcDimensionalExponents; IfcMeasureWithUnit; IfcMonetaryUnit; IfcNamedUnit;
IfcSIUnit; IfcUnitAssignment; IfcAbsorbedDoseMeasure; IfcAccelerationMeasure;

IfcAmountOfSubstanceMeasure; IfcAngularVelocityMeasure;
IfcAreaDensityMeasure; IfcAreaMeasure; IfcBoolean; IfcComplexNumber;
IfcCompoundPlaneAngleMeasure; IfcContextDependentMeasure;
IfcCountMeasure; IfcCurvatureMeasure; IfcDescriptiveMeasure;
IfcDoseEquivalentMeasure; IfcDynamicViscosityMeasure;
IfcElectricCapacitanceMeasure; IfcElectricChargeMeasure;
IfcElectricConductanceMeasure; IfcElectricCurrentMeasure;
IfcElectricResistanceMeasure; IfcElectricVoltageMeasure; IfcEnergyMeasure;
IfcForceMeasure; IfcFrequencyMeasure; IfcHeatFluxDensityMeasure;
IfcHeatingValueMeasure; Ifcldentifier; IfcllluminanceMeasure;
IfcInductanceMeasure; Ifclnteger; IfcintegerCountRateMeasure;

23/121
(19%)
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Namespace Definitions Usage
IfclonConcentrationMeasure; IfclsothermalMoistureCapacityMeasure;
IfcKinematicViscosityMeasure; IfcLabel; IfcLengthMeasure;
IfcLinearForceMeasure; IfcLinearMomentMeasure; IfcLinearStiffnessMeasure;
IfcLinearVelocityMeasure; IfcLogical; IfcLuminousFluxMeasure;
IfcLuminouslintensityDistributionMeasure; IfcLuminousintensityMeasure;
IfcMagneticFluxDensityMeasure; IfcMagneticFluxMeasure;
IfcMassDensityMeasure; IfcMassFlowRateMeasure; IfcMassMeasure;
IfcMassPerLengthMeasure; IfcModulusOfElasticityMeasure;
IfcModulusOfLinearSubgradeReactionMeasure;
IfcModulusOfRotationalSubgradeReactionMeasure;
IfcModulusOfSubgradeReactionMeasure; IfcMoistureDiffusivityMeasure;
IfcMolecularWeightMeasure; IfcMomentOflnertiaMeasure; IfcMonetaryMeasure;
IfcNonNegativeLengthMeasure; IfcNormalisedRatioMeasure; IfcNumericMeasure;
IfcParameterValue; IfcPHMeasure; IfcPlanarForceMeasure;
IfcPlaneAngleMeasure; IfcPositiveLengthMeasure;
IfcPositivePlaneAngleMeasure; IfcPositiveRatioMeasure; IfcPowerMeasure;
IfcPressureMeasure; IfcRadioActivityMeasure; IfcRatioMeasure; IfcReal;
IfcRotationalFrequencyMeasure; IfcRotationalMassMeasure;
IfcRotationalStiffnessMeasure; IfcSectionalArealntegralMeasure;
IfcSectionModulusMeasure; IfcShearModulusMeasure; IfcSolidAngleMeasure;
IfcSoundPowerLevelMeasure; IfcSoundPowerMeasure;
IfcSoundPressurelLevelMeasure; IfcSoundPressureMeasure;
IfcSpecificHeatCapacityMeasure; IfcTemperatureGradientMeasure;
IfcTemperatureRateOfChangeMeasure; IfcText; IfcThermalAdmittanceMeasure;
IfcThermalConductivityMeasure; IfcThermalExpansionCoefficientMeasure;
IfcThermalResistanceMeasure; IfcThermalTransmittanceMeasure;
IfcThermodynamicTemperatureMeasure; IfcTimeMeasure;
IfcTorqueMeasure; IfcVaporPermeabilityMeasure; IfcVolumeMeasure;
IfcVolumetricFlowRateMeasure; IfcWarpingConstantMeasure;
IfcWarpingMomentMeasure;  IfcDerivedUnitEnum;  IfcSIPrefix; IfcSIUnitName;
IfcUnitEnum; IfcDerivedMeasureValue; IfcMeasureValue; IfcSimpleValue; IfcUnit;
Ifcvalue;

IfcPresentationAppearanceResource | IfcBlobTexture; IfcColourRgb; IfcColourRgblList; IfcColourSpecification; | 0/69
IfcCurveStyle; IfcCurveStyleFont; IfcCurveStyleFontAndScaling; | (0%)
IfcCurveStyleFontPattern; IfcDraughtingPreDefinedColour;
IfcDraughtingPreDefinedCurveFont; IfcExternallyDefinedHatchStyle;
IfcExternallyDefinedSurfaceStyle; IfcExternallyDefinedTextFont; IfcFillAreaStyle;
IfcFillAreaStyleHatching; IfcFillAreaStyleTiles; IfclmageTexture;
IfcindexedColourMap; IfcIndexedTextureMap; IfcIndexedTriangleTextureMap;
IfcPixelTexture; IfcPreDefinedColour; IfcPreDefinedCurveFont; IfcPreDefinedltem;
IfcPreDefinedTextFont; IfcPresentationStyle; IfcPresentationStyleAssignment;
IfcStyledltem; IfcSurfaceStyle; IfcSurfaceStyleLighting; IfcSurfaceStyleRefraction;
IfcSurfaceStyleRendering; IfcSurfaceStyleShading; IfcSurfaceStyleWithTextures;
IfcSurfaceTexture; IfcTextStyle; IfcTextStyleFontModel;
IfcTextStyleForDefinedFont; IfcTextStyleTextModel; IfcTextureCoordinate;
IfcTextureCoordinateGenerator; IfcTextureMap; IfcTextureVertex;
IfcTextureVertexList; IfcFontStyle; IfcFontVariant; IfcFontWeight;
IfcPresentableText; IfcSpecularExponent; IfcSpecularRoughness;
IfcTextAlignment; IfcTextDecoration; IfcTextFontName; IfcTextTransformation;
IfcNullStyle; IfcReflectanceMethodEnum; IfcSurfaceSide; IfcColour;
IfcColourOrFactor; IfcCurveFontOrScaledCurveFontSelect;
IfcCurveStyleFontSelect; IfcFillStyleSelect; IfcHatchLineDistanceSelect;
IfcPresentationStyleSelect; IfcSizeSelect; IfcSpecularHighlightSelect;
IfcStyleAssignmentSelect; IfcSurfaceStyleElementSelect; IfcTextFontSelect;

IfcPresentationDefinitionResource IfcAnnotationFillArea; IfcPlanarBox; IfcPlanarExtent; IfcPresentationltem; | 0/8
IfcTextLiteral; IfcTextLiteralWithExtent; IfcBoxAlignment; IfcTextPath; (0%)

IfcPresentationOrganizationResource | IfcLightDistributionData; IfcLightintensityDistribution; IfcLightSource; | 0/14
IfcLightSourceAmbient;  IfcLightSourceDirectional;  IfcLightSourceGoniometric; | (0%0)
IfcLightSourcePositional;  IfcLightSourceSpot; IfcPresentationLayerAssignment;
IfcPresentationLayerWithStyle; IfcLightDistributionCurveEnum;
IfcLightEmissionSourceEnum; IfcLayeredltem;
IfcLightDistributionDataSourceSelect;

IfcProfileResource IfcArbitraryClosedProfileDef; IfcArbitraryOpenProfileDef; | 2/31
IfcArbitraryProfileDefWithVoids; IfcAsymmetriclShapeProfileDef; | (6%)
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Namespace Definitions Usage
IfcCenterLineProfileDef; IfcCircleHollowProfileDef; IfcCircleProfileDef;
IfcCompositeProfileDef; IfcCShapeProfileDef; IfcDerivedProfileDef;
IfcEllipseProfileDef; IfcIShapeProfileDef; IfcLShapeProfileDef;
IfcMirroredProfileDef; IfcParameterizedProfileDef; IfcProfileDef;
IfcProfileProperties; IfcRectangleHollowProfileDef; IfcRectangleProfileDef;
IfcReinforcementBarProperties; IfcRoundedRectangleProfileDef;
IfcSectionProperties; IfcSectionReinforcementProperties; IfcTrapeziumProfileDef;
IfcTShapeProfileDef; IfcUShapeProfileDef; IfcZShapeProfileDef;
IfcProfileTypeEnum; IfcReinforcingBarRoleEnum;
IfcReinforcingBarSurfaceEnum; IfcSectionTypeEnum;

IfcPropertyResource IfcComplexProperty; IfcExtendedProperties; IfcPreDefinedProperties; | 7/16
IfcProperty; IfcPropertyAbstraction; IfcPropertyBoundedValue; | (44%)
IfcPropertyDependencyRelationship; IfcPropertyEnumeratedValue;
IfcPropertyEnumeration; IfcPropertyListValue; IfcPropertyReferenceValue;
IfcPropertySingleValue; IfcPropertyTableValue; IfcSimpleProperty;
IfcCurvelnterpolationEnum; IfcObjectReferenceSelect;

IfcQuantityResource IfcPhysicalComplexQuantity; IfcPhysicalQuantity; IfcPhysicalSimpleQuantity; | 2/9
IfcQuantityArea; IfcQuantityCount; IfcQuantityLength; IfcQuantityTime; | (22%)
IfcQuantityVolume; IfcQuantityWeight;

IfcRepresentationResource IfcCoordinateOperation; IfcCoordinateReferenceSystem; | 7/21
IfcGeometricRepresentationContext; IfcGeometricRepresentationSubContext; | (33%)
IfcMapConversion; IfcMaterialDefinitionRepresentation;
IfcProductDefinitionShape; IfcProductRepresentation; IfcProjectedCRS;
IfcRepresentation; IfcRepresentationContext; IfcShapeAspect;
IfcShapeModel; IfcShapeRepresentation; IfcStyledRepresentation;
IfcStyleModel; IfcTopologyRepresentation; IfcGeometricProjectionEnum;
IfcGlobalOrLocalEnum; IfcCoordinateReferenceSystemSelect;
IfcProductRepresentationSelect;

IfcStructuralLoadResource IfcBoundaryCondition;  IfcBoundaryEdgeCondition;  IfcBoundaryFaceCondition; | 0/26
IfcBoundaryNodeCondition; IfcBoundaryNodeConditionWarping; | (0%)
IfcFailureConnectionCondition; IfcSlippageConnectionCondition;
IfcStructuralConnectionCondition; IfcStructuralLoad;
IfcStructuralLoadConfiguration; IfcStructuralLoadLinearForce;
IfcStructuralLoadOrResult; IfcStructuralLoadPlanarForce;
IfcStructuralLoadSingleDisplacement;
IfcStructuralLoadSingleDisplacementDistortion; IfcStructuralLoadSingleForce;
IfcStructuralLoadSingleForceWarping; IfcStructuralLoadStatic;
IfcStructuralLoadTemperature; IfcSurfaceReinforcementArea;
IfcModulusOfRotationalSubgradeReactionSelect;
IfcModulusOfSubgradeReactionSelect;
IfcModulusOfTranslationalSubgradeReactionSelect; IfcRotationalStiffnessSelect;
IfcTranslationalStiffnessSelect; IfcWarpingStiffnessSelect;

IfcTopologyResource IfcAdvancedFace; IfcClosedShell; IfcConnectedFaceSet; IfcEdge; IfcEdgeCurve; |0/21
IfcEdgeLoop; IfcFace; IfcFaceBound; IfcFaceOuterBound; IfcFaceSurface; IfcLoop; | (0%)
IfcOpenShell; IfcOrientedEdge; IfcPath; IfcPolyLoop; IfcSubedge;
IfcTopologicalRepresentationltem; IfcVertex; IfcVertexLoop; IfcVertexPoint;
IfcShell;

IfcUtilityResource IfcApplication; IfcOwnerHistory; IfcTable; IfcTableColumn; IfcTableRow; |3/8
IfcGloballyUniqueld; IfcChangeActionEnum; IfcStateEnum; (38%)

4.6.7 Conformance Testing Procedures

4.6.7.1 Format and content requirements

This submission contains (in Annex’) the following formats:

. Process map and exchange requirements in human readable format. This documentation simply

states the needed data to enable business processes.
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o Exchange requirements Models. This formats binds the process needs described in human
readable format to a specific data schema (ifc). For implementers this might be sufficient to fulfill
a specific implementation and/or validation project. This could be tuned to fit a certain exchange
including business rules applied

. MVD format which would enable certification of software. Telling implementers which data it
should be possible to exchange within a related programming, design exchange.

4.6 7.1.1 Test rule list

4.6.7.1.2 Test rule definition
4.6.7.1.3 Test rules formatting
4.6.7.1.4 Test rule coverage analysis

4.6.7.2 Examples and mapping requirements

BPie was adopted by COBie in 2012, and part of the COBie challenge 2013. Examples, mappings, test
files etc. can be found and downloaded from http://www.nibs.org/?page=bsa_bpie

4.6.7.2.1 Example file list

. Responsibility Matrix Update

. Example Duplex Model

. Example Clinic Model (IFC)

. Example Clinic Model (SpreadsheetXML)

. Clinic Room List Room Data Sheet list (xIsx)

4.6.7.2.2 Example file description

4.6.8.2.3 Common BIM file reuse

Sample files can be found at: http://www.nibs.org/?page=bsa_commonbimfiles

4.6.7.2.4 Implementers’ agreements
4.6.7.2.5 Transformations/mapping allowed
4.6.7.2.6 Transformation/mapping documentation

4.6.7.3 Testing tools and procedures

BPie was one of the information exchanges included in the COBie challenge 2013. Through this
challenge sample files and implementation guidance were produced and published. The specifications
were also implemented in the COBie responsibility matrix and in the COBie challenge tools, and are
available as an “IDM filter” in this tool.

Further information of COBie and Building Programming information exchange (BPie) can be found here:
http://www.nibs.org/?page=bsa_bpie
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4.6.7.3.1 Testing tool list
4.6.7.3.2 Testing tool algorithm
4.6.7.3.3 Testing tools sample files

4.6.7.3.4 Testing tool software availability
4.6.8 Implementation Resources
4.6.8.1 Implementation resources list

The following can be contacted:

. The BPie project, specifications and documentation provided
Rolf Jerving rolf@drofus.com and Ole Kristian Kvarsvik okk@drofus.com
° BPie, COBie challenge

Bill East, Bil. W.East@erdc.dren.mil

. MVD specifications, implementation etc.,
Tim Chipman (MVD coordinator BuildingSMART International), tim@timchipman.com

. Documentation available at BuildingSMART international IUG website
Jan Karlshoj, Jan.Karlshoej@gravicon.dk

Links to digital implementation resources provided above
4.6.8.1.1 Implementation guides

4.6.8.2 Implementation resources completeness

The implementation resources provided should be rather complete in this submission. Some updates
must be provided according the latest adjustments, but the overall message is that documentation should
be sufficient for implementation in software and commercial business processes.

4.6.8.2.1 Workflow coverage methodology

4.6.8.2.2 Workflow coverage analysis
4.6.9 Revision plans
4.6.9.1 Revision plans list

There are two revisions planned for BPie at this point. One minor upgrade and one major upgrade which
will cover the full scope defined in the process map.

. Minor - The space Occupancy schedule which in BPie is mapped to properties in the 2x3
schema and to IfcWorkCalendar for ifc4, will be mapped to wsCalendar. WsCalendar is under
revision, and when this is finalized and published in a format 1:1 compliant with IfcWorkCalendar,
this will be mapped and published in the BPie specification.

The major revision planned the next year is release of the two missing ER’s, BPie_v2 — July 2014
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. There are two Exchange requirements captured in the process map not yet defined. The ER for
FF&E requirements and ER for System requirements. These ER’s have been addressed in the
BuildingSMART “Roadmap 2016”, and will be started the fall 2013. Expected completions date
July 2014.

It is also expected annual revisions for the already defined exchanges, as organizations and software
implement the specified BPie standard.

4.6.9.1.1 Revision management process

None

4.6.9.1.2 Revision management notification

None

4.6.9.2 Proposed revision deployment methods:
None

4.6.9.2.1 Revision management process

4.6.9.2.2 Revision management notification
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Annexes

Annex |

Review report of previously projects related to BPie “Annex_| 2011-03-14-
BPie_previous BS_programming”

Annex Il

Process map for Building Programming/BPie,
“Annex_Il_IDM_process_map_building_programming_161111"

Annex Il

Exchange Requirement for Space Program “Annex_IIl_er_exchange_requirement_space_program”

Annex IV

Exchange Requirement for Spatial Requirements
“Annex_IV_er_exchange_requirement_spatial_requirements”

Annex V

Exchange Requirements Model for ER’s in Annex Il & IV,
“Annex_V_IDM_exchange_req_building_programming_161111"

Annex VI

Model View Definition for BPie “Annex_VI_MVD_BPIE2013"

Annex VI-2
Updated Model View Definition for BPie “Annex_VI_2 MVD_BPIE2013.mvdxml”
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Exchange Requirement

Name IDM for Building Programming.
Exchange Requirements Space Program
Identifier ER_Exchange_Requirements[SpaceProgram]
Change Log
2008-11-18 Created Hékon Clausen <hhc@nosyko.no>
2009-05-06 Updated with classification on function and project Hakon Clausen <hhc@nosyko.no>
2010-01-29 Updated text according to changes in PM Hakon Clausen <hhc@nosyko.no
Project Stage 0 Portfolio requirements v
1 | Conception of need v
2 Outline feasibility v
3 Substantive feasibility v
4 Outline conceptual design
5 Full conceptual design
6 Coordinated design and procurement
7 Production information
8 Construction
9 Operation and maintenance
10 Disposal

Overview

This Exchange Requirements (ER) is part of the IDM for building programming. The process model defines that the
requirements process for a building project can be separated into these elements:

R1: Program functions

R2: Program space requirements

R3: Program system requirements
R4: Program equipment requirements

This scope for this ER is about the exchange of information for space program (space list) that is part of the result of this
process (R1).
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Scope

The scope of this exchange requirement is the exchange of information from an initial building programming stage. This
information should be sufficient for the designers to develop a conceptual design. BIM authoring tools could use this
information as a basis for the designed BIM. The information from this exchange requirement should also be used when
verifying that the designed BIM comply with the requirements (Spatial Program Validation).

The information that is exchanged through this ER will be continuously updated throughout the building project. Design
issues and solutions will also affect the program.

Information exchange
The information provided through this exchange requirement includes:

e Information about the project and its primary objective and identification.

e Definition of the main functions that this project will contain and must support, their intent and planned area
e Decomposition of the main functions into sub functions if needed.

o Information about required spaces including identification, intended use, classification and area.

o Information about zones (collections of spaces that are related in the space program)

Information about requirements to relations between functions (e.g. proximity, location, shared use) is defined in
ER_Exchange_Requirements[functions]

Information Requirements

All objects that are to be included in the exchange requirement are properly identified (through a globally unique
identifier - GUID) and have their owner object histories.

The required/optional columns indicates whether this information is required if the type of information is part of the
exchange, but not all types are required. The following is required as a minimum information exchange:

e Aproject (A single information exchange should never contain more that one project)
e At least one Main Function

e At least one Space





This ER does not contain any references to the IFC model. All information entities are expressed as human readable information

Type of Information

Information Needed

Required

Optional

Project

Identification

This include a short name and optionally a project number or long name used for reference purposes.

X

Primary objective

Description of the project primary objective (e.g. hospital, school etc.)

Description

General information about the project.

Gross area planned

Total planned floor area for the project

Classification

The project can be classified using a reference library or any national, standard or project specific classification. Multiple
classifications can be used.

Main Function

Identification

Identification of the main function as a short and a long name

Description

Description of the activity and performance of this main function (e.g. offices for 100 persons or x-ray department for 100
patients per day)

Net area planned

Net area planned for this function. This could be given as a specific number or a percentage of the total.

Classification

The function can be classified using a reference library or any national, standard or project specific classification. Multiple
classifications can be used.

Sub Function

Identification

Identification of the sub function as a short and a long name.

Function decomposition

Relationship to which main or sub function this sub function is a part of.






Type of Information | Information Needed Required Optional
Description X
(same as for main functions)
Net area planned X
Net area planned for this function. This could be given as a specific number or a percentage of the main function.
Classification X
The function can be classified using a reference library or any national, standard or project specific classification. Multiple
classifications can be used.

Space Identification / Number X
The space should be identified by its function and sub function and should not change as long as the function for the room is
the same (even if the location of the room is changed in the model). E.g. a space in main function Al and sub function B1
should be numbered A1.B1.001 or A1-B1-01. The number must be unique for this project.
Name X
A name that describes the activity and function that should occur in this space. The name could follow a national standardized
naming convention , or can be free-form text that typically caters for easy reference to the end user.
Description X
Further specifying the activity and use of the space, as an addition to the Name
Space Classification X
The space should be classified by activity (functional category) using a reference library or any national, standard or project
specific classification. Multiple classifications can be used.
Space Type Category X
The space should be classified by type that can be used to calculate floor area for different needs or for other purposes.
Typical the building owner will need to treat e.g. technical area differently from the primary usable area. A reference library
or any national, standard or project specific classification should preferably be used.

X

Space Decomposition

Complex (multiple spaces), elemental (room), or partial (part of a room) and link to an elemental space (decomposition tree)

Net Floor Area

The required net floor area for this space that is needed for this space to fulfil its purpose






Type of Information | Information Needed Required Optional
Inside or Outside space X
Indication whether this space should be located inside or outside a building body
2D/3D Geometry X
Simple geometry of the space, provided as a starting point for CAD software.
Function membership X
Relationship to the function or sub function that this space belongs to. A space is only member of one function.
Occupant information X
Reference to the organization who will occupy this space

Zone Identification X
A name or number referencing this zone
Description X
Further description of this zone.
Zone Type X
E.g. Security, Preservation, Privacy, Accessibility, CCTV surveillance etc.

X

Member spaces

A list of spaces that is member of this zone. A space should only be a member in one zone of each zone type (but a space can
be member of multiple zone types).







Process Map

Name Process Map [Building programming]
Identifier BP-1
Change Log
2008-04-03 Created Rolf Jerving rolf@nosyko.no
2008-11-21 PM & text modified Rolf Jerving rolf@nosyko.no
2010-01-29 PM & text modified Rolf Jerving rolf@nosyko.no
2011-09-27 PM & text aligned with the ER for spatial requirements Rolf Jerving rolf@nosyko.no
Project Stage 0 Portfolio requirements
1 Conception of need v
2 Outline feasibility v
3 Substantive feasibility v
4 Outline conceptual design v
5 Full conceptual design v
6 Coordinated design and procurement v
7 Production information v
8 Construction v
9 Operation and maintenance
10 Disposal

About building programming

Building programming is the process of collecting all requirements the building must fulfil. By keeping the program (requirements)
updated through the building planning, design and construction process, one can do valid checks between requirements and designed
models at any time.

Traditionally, building programming has been defined as an early, pre-design activity. The “client brief” is often the only formal
requirement from the project owner. When/if further programming is accomplished, this activity normally stops before or in the
beginning of the early design phase. This seems to be the most widespread way of conducting building programming in many
countries.

If programming is only a pre-design activity, owners and stakeholders’ requirements are difficult to check against the Building
Information Model (BIM) or the finished building. Owners and stakeholders’ requirements from early stage will often change to some
degree (varying from minor to major) during the project, and proposed solutions from the engineering team will often lead to updated
requirements from the client. If these changes are only taken care of directly in the BIM as designed solutions, one will in the end not
be able to check whether the owners’/stakeholders’ requirements have been properly met or not. This because their meanings, intents
and statements from the early phase of the project no longer are valid.

This IDM and process map defines building programming as a parallel activity running along with the design and construction
activities. By doing this, we also separate project requirements from project solutions (“demand side vs. supply side™).

A major advantage of preserving programming as a separate process and updated through design and construction is the feedback to
requirement from specifications during design if requirements can’t be met by solutions. If for instance required ventilation air flow
rates can’t be met without violating required net room height below suspended ceilings, the need for a larger minimum gross storey
height should be updated in the requirements so that the programming stage learns from design and gives a better program in the next
project.
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Building programming and early design

In the AR-5 report from buildingSMART about early design, the coherence between owner requirements and early design are
explicitely described. The AR-5 report also represent a detailed overview on how the design develops in the early stages.

In this PM for building programming, there is a direct relation between the requirements process and modelling of space- and system
models. This is one of the key issues in the PM. Regardless of the projects status of programming and design, there is always a need
for a connection between them. If the project starts with a structured building programming process, these requirements can clearify
some prerequisites for the design and build the foundation for the design process. Or, if a project starts directly with early design
activities (as they often do), it’s still possible to apply requirements to functions, spaces and zones after a while. In general, it’s
recommended that the building programming process starts no later than the early design activities.

From AR-5 :
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Figure 2: Functional Spaces

“The key issue for the designer is to mediate the competing requirements of spatial activity groups, resolving the conflicting
demands of each to produce an optimal building design that addresses the needs of the client.

Two early forms of space emerge. First, those which comprise the basic anatomy of any building irrespective of what its
function is, in other words rooms, circulation spaces, cores, structural depths.





Second, there are spaces containing different functions which make up the facility as a whole. Functional spaces contain
identifiable actions on the part of the users. For example in an airport, departures and arrivals, or in a hospital an accident
and emergency department. These descriptors represent whole notions of function and each will contain smaller notions of
function which need to be considered in their own right.

However, the complexity of this task is compounded by the fact that the designer is not the only stakeholder, within a
construction project faced with the task of resolving conflicting design issues. A typical large construction project will
include many other stakeholders who have input to the design process, such as structural engineers and
electrical/water/HVAC engineers. ““ (AR-5, page 21-23)

Process map

The following process map (page 5) is focusing on these main actors in the building programming process (On the very left side of
the PM):

. Enterprise
. Stakeholders
. Building programmers
. Designers
Enterprise

The box E1 shows that all building projects are supposed to meet a future need from the people and organisation they are built for. A
new building is a good possibility for re-structuring the work flow and develop the organisation (box E1), and this process may run
before or parallel with the building programming process.

At the enterprise level, superior requirements for the programming process may occur. Some examples are standardized space
requirements and equipment requirements for the organisation.

Stakeholders

A building project may have many different stakeholders, depending on the complexity and the size of the project. The model shows
that different stakeholders should be involved in a structured process during the programming activities. It is a two-way
communication to confirm that activity data are correct and that programmed requirements at different levels are sufficient to meet the
stakeholders own requirements to the project. This stakeholder process is not shown as a pre-programming or pre-design activity, but
as an integrated part of the whole programming process throughout the project period.

Building programmers

In the boxes R1 — R4, the core building programming processes are shown. For detailed description and definition of these processes,
please read the exchange requirement documents. The model defines that the whole requirements process for a building project can be
separated into these elements:

o Pre-program requirements

. Program functions (R1)

. Program space requirements (R2)

. Program system requirements (R3)

. Program equipment requirements (R4)

Pre-program requirements contain all strategic, portfolio and feasibility questions as they are described in the PAMPeR project
(Portfolio and Asset Management: Performance Requirements).





Program functions (R1) is for example to

- Define what functions and sub-functions the building will contain and must support

- Set approx. total floor space for the project and share this between the functions

- Define required coherence between functions and sub-functions

- Set overall requirements for the project, related to neither space nor function

- Set requirements related to main functions or sub-functions in the project regardless of what space they will occupy.

Program space requirements (R2) is the process of setting all requirements in the project that can be related directly to spaces or to an
arbitrary zone (a group of spaces). This includes creation of the space list with programmed area, and the process of setting detailed
requirements to all rooms, corridors, technical spaces, stairs, etc.The set of requirements are mainly related to performance based and
technical requirements from the client and the end-users of the building.

The ER for spatial requirements is the first available ER from the IDM project for building programming.

Program system requirements (R3) is the process of setting specific requirements directly to technical systems independent from
spaces and functions.

Program equipment requirements (R4) is the process of planning equipment in spaces and zones, and to define and extract what
consequences this equipment will impose on the structure and technical systems in the building.

Exchange

The Exchange requirements define the content and the required information delivery for each of the processes above. Together, this
information makes the basis for a building information model, we can call this a “Requirement-BIM”".

Designers

The process of modelling spaces and systems are the answers to the requirements defined above. In a demand-supply context, the
demands are defined through the ER’s for building programming, and the supply is defined through the space and system models to be
built.

A comparison and validation between demand and supply is to compare the requirement BIM with the modelled solution — the design
BIM. This process is shown through the ER for Spatial Validation.

The programming process

The process described below is not mandatory in any direction. As shown, it’s possible to do the programming activities in any
sequence. It’s also possible to choose what requirements you want to set at any time and do the programming in optional order. If
necessary, one can jump back and forth between programming activities in a loop until the result is satisfactory. By defining the way
trough the programming process as optional, it is possible to use the model in many different ways of running a building project. Even
though the model is flexible in how to perform building programming, there are defined rules for the process and information delivery
in each process (named as box R1 to R4 in the model)

Building programming during FM

Even if this IDM and PM focuses on the building project, the same principles for building programming are valid for the whole
lifecycle of the building — from planning initiation to final demolition. During a building’s lifetime, new requirements occur
constantly, and result in frequent changes, new spaces added, and redefined functions. The IDM and PM can also be used to organize
the ongoing building programming as an integrated part of Facility Management.

References:

[1] Information Requirements Specification — [AR-5] Early Design — V5
[2] Portfolio and Asset Management: Performance Requirements — PAMPeR project.





Figure 1: Process Map
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		Building programming and early design

		In the AR-5 report from buildingSMART about early design, the coherence between owner requirements and early design are explicitely described. The AR-5 report also represent a detailed overview on how the design develops in the early stages.

		In this PM for building programming, there is a direct relation between the requirements process and modelling of space- and system models. This is one of the key issues in the PM. Regardless of the projects status of programming and design, there is ...

		From AR-5 :

		“The key issue for the designer is to mediate the competing requirements of spatial activity groups, resolving the conflicting demands of each to produce an optimal building design that addresses the needs of the client.

		Two early forms of space emerge. First, those which comprise the basic anatomy of any building irrespective of what its function is, in other words rooms, circulation spaces, cores, structural depths.

		Second, there are spaces containing different functions which make up the facility as a whole. Functional spaces contain identifiable actions on the part of the users. For example in an airport, departures and arrivals, or in a hospital an accident an...

		However, the complexity of this task is compounded by the fact that the designer is not the only stakeholder, within a construction project faced with the task of resolving conflicting design issues. A typical large construction project will include m...

		Process map

		The following process map (page 5)  is focusing on these main actors in the building programming process (On the very left side of the PM):

		 Enterprise

		 Stakeholders

		 Building programmers

		 Designers

		Enterprise

		The box E1 shows that all building projects are supposed to meet a future need from the people and organisation they are built for.  A new building is a good possibility for re-structuring the work flow and develop the organisation (box E1), and this ...

		At the enterprise level, superior requirements for the programming process may occur.  Some examples are standardized space requirements and equipment requirements for the organisation.

		Stakeholders

		A building project may have many different stakeholders, depending on the complexity and the size of the project. The model shows that different stakeholders should be involved in a structured process during the programming activities. It is a two-way...

		Building programmers

		In the boxes R1 – R4, the core building programming processes are shown. For detailed description and definition of these processes, please read the exchange requirement documents. The model defines that the whole requirements process for a building p...

		 Pre-program requirements

		 Program functions (R1)

		 Program space requirements (R2)

		 Program system requirements (R3)

		 Program equipment requirements (R4)

		Pre-program requirements contain all strategic, portfolio and feasibility questions as they are described in the PAMPeR project (Portfolio and Asset Management: Performance Requirements).

		Program functions (R1) is for example to

		- Define what functions and sub-functions the building will contain and must support

		- Set approx. total floor space for the project and share this between the functions

		- Define required coherence between functions and sub-functions

		- Set overall requirements for the project, related to neither space nor function

		- Set requirements related to main functions or sub-functions in the project regardless of what space they will occupy.

		Program space requirements (R2) is the process of setting all requirements in the project that can be related directly to spaces or to an arbitrary zone (a group of spaces). This includes creation of the space list with programmed area, and the proces...

		The ER for spatial requirements is the first available ER from the IDM project for building programming.

		Program system requirements (R3) is the process of setting specific requirements directly to technical systems independent from spaces and functions.

		Program equipment requirements  (R4) is the process of planning equipment in spaces and zones, and to define and extract what consequences this equipment will impose on the structure and technical systems in the building.

		Exchange

		The Exchange requirements define the content and the required information delivery for each of the processes above.  Together, this information makes the basis for a building information model, we can call this a “Requirement-BIM”.

		Designers

		The process of modelling spaces and systems are the answers to the requirements defined above. In a demand-supply context, the demands are defined through the ER’s for building programming, and the supply is defined through the space and system models...

		A comparison and validation between demand and supply is to compare the requirement BIM with the modelled solution – the design BIM. This process is shown through the ER for Spatial Validation.

		The programming process

		The process described below is not mandatory in any direction. As shown, it’s possible to do the programming activities in any sequence. It’s also possible to choose what requirements you want to set at any time and do the programming in optional orde...

		Building programming during FM

		Even if this IDM and PM focuses on the building project, the same principles for building programming are valid for the whole lifecycle of the building – from planning initiation to final demolition. During a building’s lifetime, new requirements occu...

		References:




Exchange Requirement

Name IDM for Building Programming.

Exchange Requirements for Spatial Requirements

Identifier ER_Exchange_Requirements[SpatialRequirements]
Change Log
2008-03-06 Created Hékon Clausen <hhc@nosyko.no>
2008-11-18 Modified to comply with Hékon Clausen <hhc@nosyko.no>
ER_Exchange_Requirements[SpatialProgram]
2010-10-25 Modified to not duplicate information in Hékon Clausen <hhc@nosyko.no>
ER_Exchange_Requirements[SpatialProgram] and to also
capture requirements to zones.
2010-12-21 Included coloumns for marking requirements required Rolf Jerving <rolf@nosyko.no
Project Stage 0 Portfolio requirements
1 Conception of need
2 Outline feasibility
3 Substantive feasibility v
4 Outline conceptual design v
5 Full conceptual design v
6 Coordinated design and procurement
7 Production information
8 Construction
9 Operation and maintenance
10 Disposal

Overview

This Exchange Requirements (ER) is part of the IDM for building programming. The process model defines that the
requirements process for a building project can be separated into these elements:

R1: Program functions

R2: Program space requirements

R3: Program system requirements
R4: Program equipment requirements

This scope for this ER is about the exchange of information for detailed requirements to spaces, space types and/or
zones (R2).

Scope

The scope of this exchange requirement is to support the exchange of information concerning detailed requirements for
spaces, either one by one, in zones or by type. All of the information to be considered is about specifying the
requirements determined by the activity carried out in the space (that determine its ‘function’) and not about
requirements for other purposes.

Thus, if a requirement is expressed e.g. that there should be 3 electrical outlets, that is because there is a need for at least
3 items of this type in the space and not specifically for the purposes of specifying what type of electrical outlets should
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be used’.

Information about the building and building storeys may either precede or succeed the specification of spatial
requirements.

The requirements could be one or more of the following type:
e Expected occupancy
o Occupancy type
o Occupancy number (hormal and maximum)
o Frequency and duration
e Requirements to the geometry of the space
e  Structural requirements for floor, ceiling and walls for example heavy loads.
e Expected Openings
o Door Requirement
o Window Requirement
e Requirement to surface or finish
e Thermal requirements e.g. temperature, humidity etc
e Electrical Requirements, for example the expected number of required outlets
e Lighting Requirements
e Communication Requirements
o Audiovisual
o Telecom
o Remote monitoring and control
o Signalling
o Sensors and detectors
e  Security and Safety Requirements
e Fire Safety Requirements
e Acoustic Requirements

e HVAC requirements

o Water
o Gas
o Ducts

o Exhaust Air

FM requirements

For requirements to equipment see er_exhange_equipment_requirements

! Other than this may be defined as a default type anyway





Information Requirements

Preconditions

For all objects (space, space types and zones) that this ER should exchange requirements for all required information
from ER_Exchange_Requirements[SpatialProgram] is required.

Space , space type and zone requirements

This contains information that is captured about the space/type/zone at early design stage as spatial requirements. It is
important to note that all the requirements are optional. The intent is that you will pick the requirement types that are
needed from this superset.

[Common]

Req.

Describe the activities and functions that the space is expected to serve.

The description can be free-form text that describes the usage of the space as seen from the end X
user.

Define joint use of the space

(re-phrase)Description of joint use of the space, provided more than one user is granted access to | X
the space.

[Occupancy]

Req.

Set Occupancy type for this object.

It is defined according to the presiding national building code and/or other building codes X
(should be defined in project level)

Set the number of people that normally will occupy the space.

This should be the normal basis for design / engineering decisions. X

Set the duration for which this space will normally be in use.

The point of time during the day when the function / space will normally be taken into / out of
service, and the number of operational service days during a working week. This may give
additional information for design / engineering decisions in certain situations.

Set the number of people that will occupy the space during peak-time.

The maximum number of persons estimated necessary during limited duration peak-time for the X
activity in the space to be executed. This may be the basis for design / engineering decisions in
certain situations.

Set the duration for which this space will be in use with peak-time number of people.

The duration of peak-time number of people in the space. This may give additional information
for design / engineering decisions in certain situations.

Set if the space is a permanent work space

“Permanent work space” signifies that the space is used as a permanent work location for one or
more persons, and the space is typically used for more than 2 consecutive hours during a normal






working day. Depending on national / local legislation/building code this may impose specific
requirements for solutions in the space, e.g. for day lighting or Air Change per Hour.

Set area per occupant

Design occupancy loading for this type of usage assigned to this space.

[Geometry]

Captures information about specific geometric requirements to the space.

Req.

Set geometry requirements

If there are geometrical requirements to the space

Set minimum length and/or width of the space.

The notion of “length” normally should imply the longesth of the two measures.

this space).

The height between top of floor covering and bottom of ceiling (suspended ceiling if present) in
space, indicating the height available for space activities.

Set minimum free height between floor and ceiling (headroom required for the activity assigned to

Set minimum free ceiling installation height.

indicating the height available for the sum of ceiling installations etc.

The free height between top of suspended ceiling in space and bottom of slab of overlying storey,

Set minimum net storey height.

available for the sum of all technical installations and space activities.

The height between top of slab in storey and bottom of slab in overlying storey, indicating height

[Structural]

Captures information about functional requirements to space with structural consequences.

Req.

Set payload in space.

If the space will contain heavy equipment / payload that require special relief measures when
dimensioning floor slabs. Loads shall be given as weight pr floor space area.(rephrase)

Set minimum transport dimensions for conveying payload/equipment to space.

If the space will host payload/equipment that requires specific dimensions (e.g. height, width,
curve radius etc) of doors, corridors etc to enable transport from the outside to the space.

Set requirement for space shielding (inwards) from source outside space.

Electromagnetic shielding of the space from outside EM sources, by the use of building element
assemblies.






Set requirement for space shielding (outwards) from space located source.

Electromagnetic shielding of outside spaces from EM sources inside the space, by the use of
building element assemblies.

Set requirement for vibration suppression (inwards) from source outside space.

Protection of space against vibration originating from source outside space, by the use of building
element assemblies.

Set requirement for vibration suppression (outwards) from space located source.

Protection of outside spaces against vibration originating from source inside the space, by the use
of building element assemblies.

Describe requirement for wall-hung equipment

The space will contain wall-hung equipment that must be anchored safely to the wall. Information
regarding loads, dimensions etc shall be specified for the equipment object (not the space).

Describe requirement for ceiling-hung equipment

The space will contain ceiling-hung equipment that must be anchored safely to the ceiling or
suspended ceiling. Information regarding loads, dimensions etc shall be specified for the
equipment object (not the space).

[Door]

Captures information about requirements related to all doors leading in/out of the space

Req.

Set door requirements

If there are requirements to doors beyond national codes/other codes

Set doorway minimum dimensions.

Clear height and width (unobstructed clearance) for minimum one of the doors leading to the
space. Unobstructed clearance refers to net inner dimensions of door frame.

Describe door glazing.

If the space function requires glazing in the door leaf. Basis for requirement and more detailed
requirements (e.g. size and detailed positioning of glazing) can be added as text.

Describe sliding door.

Basis for requirement and more detailed requirements (e.g. if the door should be sliding into a
wall or alongside a wall) can be added as text.

Set raised door sill avoidance.

All doorways leading to the space shall provide door sills mounted flush with top of floor
covering.

Describe access controlled door.

Access controlled door required, by means of magnetic stripe card reader, proximity reader, og
some other means of controlled access through door. More detailed requirements (e.g. if card
readers should be fitted both inside the space and outside the door) can be added as text.






Describe magnetic door holders.

Magnetic door holders (part of fire alarm system) mounted on door/wall, for locking doors in
normally open position.

Set door opening direction.

If the doors leading to the space are required to be inward or outward opening, or both (swing
door). Hand of door (door swing direction — left or right) is not covered here.

[Window]

Req.

Set direct day lighting.

If direct day lighting to the space (through glazing in outer wall etc) is required, or if indirect day | X
lighting through mirror systems, fibre optic systems etc is also considered sufficient to fulfil
requirement.

Set opening and closing window.

At least one of the windows in the outer wall(s) of the space permits manual opening/closing (e.g.
a casement window or a sash window).

Set window sill height.
Vertical distance from top of floor covering in space to top of window sill.

[Shading]

Req.

Set window avoidance.

No windows are allowed in walls, slabs etc surrounding the space.

Set window covering.

Various window blinds, shades, curtains, e.g. shutters, Venetian blinds, roller shades and curtain-
like track blinds, enabling (a) limited darkening or (b) total darkening of the space from outside
(sun) light.

[Coverings]

Req.

Set covering requirements

If there are requirements to the coverings in the space

Describe requirements to floor, wall, or ceiling coverings.

Requirements for materials, textures (appearance and feel of a surface, especially with respect to
the size, shape, and arrangement of its parts), colours, material properties etc — in consequence of
space function/activity. Specification of which surfaces (floor, outer wall, inner wall, ceiling etc) |
the requirement is related to.






[Thermal]

Req.

Set maximum and minimum temperatures

Temperature of the space or zone, that is required from user/designer view point. If no summer or | X
winter space temperature requirements are given, it applies all year, otherwise for the
intermediate period.

Set maximum and minimum summer temperatures

Acceptable upper and lower temperatures during a defined summer period, that is required from
a user/designer view point. The formal definition of the phrase “summer” usually is the period in
which the normal daily mean temperature is more than +10°C/+50°F at a given place. In this
context the phrase “summer” is interpreted as “outside of heating season”. The temperature may
also be specified individually for day and night

Set maximum and minimum winter temperatures

Acceptable upper and lower temperatures during a defined winter period, that is required froma | X
user/designer view point. In this context the phrase “winter” is interpreted as “during the heating
season”. The temperature may also be specified individually for day and night

Set zoning of thermal requirements

Separate thermal requirements for individual zones inside the space.

Set if temperature set point shall be locally controlled.

If space is temperature controlled from a centralized building automation system (BAS), the
space can be controlled by the end user from a control switch or dial that locally overrides the
BAS function within allowed temperature interval, e.g. +/-3°C.

Set if ventilation set point shall be locally controlled.

If space is ventilation controlled from a centralized building automation system (BAS), the space
can be controlled by the end user from a control switch or dial that locally overrides the BAS
function within allowed intervals.

Set air relative humidity set point and variation.

Description of the required set point for air-water mixture relative humidity (RH), expressedasa | X
fraction (e.g. 0.4 = 40% RH), and the maximum set point variation for (RH), expressed as a
fraction (e.g. 0.2 = +/- 20% RH).

Set heating type in the space.

If the function of the space require a specific heating type (e.g. floor heating)

Set cooling type in the space.If the function of the space require a specific cooling type.

Set discontinued heating

Indication whether discontinued heating is required/desirable from user/designer view point.

Set natural air flow
Indication whether the space is required to have natural ventilation New req. :
Minimum fresh air flow rate

Specify minimum fresh air flow rate for the space (in combination with outside clean air)






Set mechanical ventilation

Indication of the requirement of a particular mechanical air ventilation rate, given in air changes
per hour.

Set Air conditioning

Indication whether this space requires air conditioning and wheter this should be a central
system or not

[Air]
Req.
Set air requirements
X
If there are requirements to the air in the space
Set air pressure.
Required positive or negative pressure relative to atmospheric pressure in the space, typically
expressed in Pascal (Sl unit), bar, or psi.
Describe clean air.
Air supply to the space with specific requirements for air maintained virtually free of
contaminants, such as airborne microbes/bacteria, dust, aerosol particles and chemical vapors.
Description should if relevant indicate required (exceeding building code) clean air maximum
colony forming unit count (CFU), as a for measure of viable bacterial numbers, typically
expressed as CFU/mL - colony-forming units per milliliter. A cleanroom specification according
to I1SO 14644-1, US FED STD 209E or similar standards can also be used if relevant.
Set maximum CO2 level.
Set level of maximum accepted CO2 level in the air in this space.
[Power]
Req.
Set normal mains power supply — number of electrical outlets.
Number of electrical power outlets (sockets) in the space, supplied from ordinary mains grid X

power, i.e. without backup power.

Set backup generator power supply — number of electrical outlets.

Number of electrical power outlets (sockets) in the space supplied from backup (interruptible for
some seconds to a few minutes) generator power (typically a diesel generator set), as emergency
power supply if the grid fails.

Set UPS power supply — number of electrical outlets.

Number of electrical power outlets (sockets) in the space supplied from UPS (uninterruptible
power supply) backup power, as emergency power supply if the grid fails and/or backup generator
power fails.






[Lighting]

Req.

Set lighting requirements

If there are requirements to the lighting in the space

Set requirements to control system for day lightning

If control system for day lightning is required in the space

Set dimming of lighting

Continuous adjustment/dimming of illumination level.

Set presence sensor

Lighting with automatic switch on function when person is present in the space and automatic
switch off after person has left the space.

Set zoning of lighting
Separate lighting switch on/off function for individual zones in the area.

Set color temperature

Color temperature of light source, expressed as Kelvin (K).

Set color rendering

The Color Rendering Index (CRI) is a measure of the ability of a light source to reproduce the
colors of various objects being lit by the source. It is a method devised by the International
Commission on lllumination (CIE). A rendition of 70<CRI<85 is not an uncommon requirement
for office space; CRI1>85 may be required where accurate color judgment is important

Set glare rating

Unified Glare Rating (UGR) tabular method according to CIE publication no. 117-1995. The
UGR rating ranges between 13 and 28 for practical purposes, the latter indicating the strongest
glare. The minimum perceptible difference between ratings is 3.

Set required average illuminance value for this space.

Iluminance (illumination level), measured as Lux, according to CIE lux tables. Required lux
values for spaces usually apply at working level, i.e. typically 85 cm above floor level.

[Communications]

Req.

Set normal datacom supply — number of ICT outlets.

Number of outlets for normal Information and Communications Technology (ICT) supply in the X
space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.

Set normal telephone supply — number of telephone outlets.

Number of outlets for traditional telephone supply in the space. Typically this is RJ-11 or RJ-45 X
outlets for copper cabling, the cabling often being lower rated than datacom cabling. IP-telephony






within ICT solutions are not counted here.

Set WLAN coverage area.

WLAN (wireless LAN) coverage in the space. Required technology can be stated as text (e.g. IEEE
802.11n, Bluetooth 2.1).

Set local signaling.

Local signaling requirements between spaces or functions that need separate cabling. Signalling
type and affected spaces can be specified.

[Sensor]

Req.

Set sensor requirements

If there are requirements to sensors in the space

Set detection of person.

Alarm when movement of person is detected in the space.

Set detection of gas.

Alarm when gas is detected in the space.

Set detection of temperature.

Alarm when temperature in the space exceeds defined limits.

Set detection of air pressure.

Alarm when air pressure in the space exceeds defined limits.

Set detection of radiation.

Alarm when radiation in the space exceeds defined limits.

Set detection of sound level.

Alarm when sound level (e.g. dBA) in the space exceeds defined limits.

Set detection of humidity.

Alarm when relative humidity (R.H. %) in the space exceeds defined limits.

[Security]

Req.

Set security requirements

If there are requirements to the security in the space

Set camera surveillance.
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CCTV camera surveillance of the space.

Set object security in space.

Obiject security in the space - protection against theft of valuable objects within the space.

[Safety]
Req.
Set safety rfequirements
X
If there are requirements to safety in the space
Set emergency call supply.
Number of emergency call supplies in the space. IP-based signaling within ICT solutions are not
counted here.
[Signal]
Req.
Set signal requirements
X
If there are requirements to signals in the space
Set Office signaling for space.
Office signaling (lamp) outside space entrance, indicating vacant or occupied space.
Set synchronized clocks.
Number of (traditional) synchronized clock supplies in the space. IP-based time synchronization
within ICT solutions are not counted here.
[Audiovisual]
Req.
Set audiovisual requirements
If there are audiovisual requirements to the space X

Set radio/TV outlets.

Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in the space (IP-based
broadcasting within ICT solutions are not counted here).






Set hearing loop supply.

Induction loop supply (or similar functional solution) for hearing aid purposes in the space.

Set speech system.

Audio system for amplification and distribution of human speech in the space.

Set program source sound system.

Audio system for amplification and distribution of program source sound (e.g. from BRD or DVD)
in the space.

Set audiovisual control.

Audiovisual (AV) control system for operating AV functions (audio, video, lighting, window
shades, preset scenarios etc) in the space.

Set remote observation system.

Remote activity listening and/or observation in the space from activities in other spaces, through
transfer of audio and/or video signals.

[Fire Safety]

Req.

Set fire safety requirements

If there are fire safety requirements in the space beyond national codes X

Set special fire alarm.

Special fire alarm requirements (e.g. detector type or sensitivity) required in the space, beyond
fire code, regulations etc.

Set special fire extinguishing.

Special fire extinguishing requirements (e.g. type) required in the space, beyond fire code,
regulations etc.

Set fire compartment.

The space is defined as separate fire compartment, and is designed and engineered accordingly,
as defined in building code and regulations etc.

[Acoustic]

Req.

Set acoustic requirements to the space

If there are any specific acoustic requirements that goes beyond the national codes.

Set maximum sound level in the space






Maximum accepted sound level in the space in dBA in addition to national codes.

Set outdoor noise sum.

Contribution of noise from the sum of outdoor sources (dBA equivalent for a working day).

Set technical systems noise sum (dBA).

Contribution of noise from the sum of technical systems (dBA)

Set technical systems noise sum (dBC).

Contribution of noise from the sum of technical systems (dBC)

Set noise rating curve (NR).

Maximum allowed noise rating curve (NR) as the contribution of noise from the sum of technical
systems.

Set sound insulation for partition wall without door.

Sound insulation measured as R"w[dB] for partition wall without door.

Set sound insulation for partition wall with door.

Sound insulation measured as R"w[dB] for partition wall with door.

Set sound insulation for door.

Sound insulation measured as R"w[dB] for door.

Set sound insulation for corridor wall with door.

Sound insulation measured as R"w[dB] for corridor wall with door.

Set sound insulation for floor slab between stories.

Sound insulation measured as R"w[dB] for floor slab between stories.

Set reverberation times and absorption factor.

Maximum and minimum reverberation times and absorption factor (the ratio of the sound energy
absorbed by the surface of a medium or material to the sound energy incident on the surface) for
ceiling.

Set impact sound.

Impact sound from other spaces, measured as L n,w[dB].

Set shock absorbing coating.

Shock absorbing coating with property measured as 4 L'n,w [dB].

[Water and drainage]

Req.

Set water requirements

If water and/or drainage is required in the space.

Set water supply — cold water.
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Number of cold water supplies as pipe stubs, for sink/basin connection.

Set water supply — hot water.

Number of hot water supplies as pipe stubs, for sink/basin connection.

Set number of sinks

Number of sinks, including cold and hot water supplies.

Set number of toilets

Number of toilets, including cold water supplies and drain.

Set number of showers in space.

Number of showers, including cold and hot water supplies for shower connection - and drain.

Set water supply — purified water.

Number of water supplies as pipe stubs to the space that is purified/treated according to
specifications given to comply with purification requirements related to the space
function/activity.

Set water temperature.

Upper and lower acceptable temperatures for cold and hot water supply to space.

Set fire hose supply.

Supply of cold water to the space, terminated in pipe stub and connected to fire hose with fittings
and cabinet. Water supply is dimensioned for fire hose.

Set floor drain.

Gully in floor, attached to water drain system.

[Exhaust]
Req.
Set exhaust requirements
If the function of the space requires specific exhaust requirements X

Set special exhaust ventilation.

The removal of foul/contaminated/toxic air from a space by a mechanical means by a separate
exhaust air system.

Set kitchen fan ventilation.

The removal of fatty/greasy/oily air from a food preparation space by a mechanical means by a
separate exhaust air system.

Set waste suction.

The removal of waste from space by means of an automatic vacuum based ducting system, for
further collection and treatment.

Set fabric/cloth suction.

The removal of fabrics/clothes from space by means of an automatic vacuum based ducting
system, for cleaning etc.
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Set central vacuum cleaner supply — number of outlets.

Number of vacuum cleaner outlets in the space, supplied from central system.

[Gas]

Req.

Set gas requirements

If there are requirements to gas outlets in the space

Set pressurized air for medical purposes.

Number of pressurized treated air outlets for medical purposes in the space.

Set pressurized air for technical purposes.

Number of pressurized air outlets for technical purposes in the space.

Set Oxygen gas supply.

Number of Oxygen gas supply outlets in the space.

Set Helium gas supply.

Number of Helium gas supply outlets in the space.

Set Argon gas supply.

Number of Argon gas supply outlets in the space.

Set Nitrogen gas supply.

Number of Nitrogen gas supply outlets in the space.

Set Hydrogen gas supply.

Number of Nitrogen gas supply outlets in the space.

Set Nitrous oxide gas supply.
Number of Nitrous oxide (‘laughing gas’) gas supply outlets in the space.

Set Carbon dioxide gas supply.

Number of Carbon dioxide gas supply outlets in the space.

Set Propane gas supply.

Number of Propane gas supply outlets in the space.

Describe special positioning of gas supply outlets

Description of requirements for exact positioning on specific space surfaces of gas supply outlets.

[FM and operations]

Req.
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Set FM and operations requirements

If there are requirements to FM and operations of the space

Describe waste special treatment.

Waste from running operations that needs special treatment for storage and transport, due to toxic
or caustic substances, danger of infection etc.

Describe cleaning agents.

Special cleaning agents required in this space, different from project default.

Describe cleaning methods.

Special cleaning methods required in this space, different from project default.

Describe cleaning intervals.

Special cleaning intervals required in this space, different from project default.

References:

[1] Process Map Building Programming
[2] AR-5 Process Map description







Standardization projects relevant to
Building Programming information exchange (BPie)

BACKGROUND

There have been several buildingSMART and related projects aimed at the capture of architectural
programming information to support both the architectural programming effort, delivery of standard
Request for Proposal documents to more clearly communicate owners’ requirements, and to perform
the automated assessment of spatial compliance of later design documents. These projects include the
Portfolio and Asset management — Performance Requirements (PAMPeR), International Alliance for
Interoperability’s AR-5 Project, the buildingSMART international Room Data Sheet “aquarium” project,
the United States General Services Administration project (Concept Design BIM 2010 — Spatial Program
Validation), the buildingSMART alliance Spatial Compliance information exchange (SCie, pronounced
“ski”) project, and the Norwegian effort “IDM for Building Programming”. While each of these projects
project have explored some aspects of the contracted information exchanges needed to create an open
standard for architectural programming, none of these projects have achieved a critical mass to be
recognized as national standards and be widely implemented internationally.

The BPie specification is a direct result of the Building Programming IDM, of which the above mentioned
projects have made their contribution to. Hence needs in their specified business processes should be
covered by the BPie specification. This document will try to capture the differences in approach, scope
and potential conflicts between the bindings to the BuldingSMART strd. Ifc

Documents for The Building Programming IDM were published as draft documents the 5™ of December
2011. The documents were submitted to buildingSMART International for a review and acceptance
process to be finally distributed as a buildingSMART International IDM and now also as BPie
specification. http://iug.buildingsmart.com/idms/information-delivery-manuals/idm-for-building-
programming




http://iug.buildingsmart.com/idms/information-delivery-manuals/idm-for-building-programming

http://iug.buildingsmart.com/idms/information-delivery-manuals/idm-for-building-programming



Conclusions and summary

This review and comments has revealed a need for some adjustments and supplements in the BPie
specification. The IDM for building programming is not complete in the sense that not all the identified
Exchange Requirements have been defined, e.g. ER for systems and equipment, and these exchange
requirements are not covered by the BPie. First some clarifications;

The scope of the BPie specification is to cover some of the most vital and common requirements that are
set to spaces and functions in the programming stage of a Building project, and maintain the
requirements throughout design development, production to FM-handover. Requirements are not
limited to the listed attributes. The intention is rather to agree of a list of commonly used requirements
that can serve as an international standard, but the structure should be flexible for extensions.

ProcessMap: Due to different organizations and approaches to Building Programming (in different
countries and by different clients) the ProcessMAP have been developed without a timeline to make it
international robust. The format also indicates that programming is not necessarily something you do in
a sequential development, but is part of an iterative process through design development — client
requirement management.

Identification: One of the core concepts of the IFC standard is the GUID. All ifc objects shall have a global
unique identifier that will never be reused. In a building project you would not need the space-/function
ID to be globally unique, only project unique. Another relevant aspect is that the requirements space
and the design space not necessarily is the same space object, but can be two different (linked) spaces
and BIM authoring tools are not always able to import the GUID, read it to internal databases and re-
export. The conclusion is that BPie uses a project unique ID (IfcSpace.name) as key ID. This ID comes in
addition to a GUID, and its main purpose is to bind the “programmed space” together with the designed
space in order to compare.

Basic/advanced: in the BPie documentation one had distinguished between a basic exchange and an
advanced exchange (defined mandatory/optional for each). The basic exchange was defined as a
minimum for a space list, while the advanced for defining a detailed RDS. The names of the columns
have now been changed accordingly to “space list” and “RDS” as a more intuitive naming.

Mandatory/optional: The mandatory/optional columns for each exchange (space list/RDS) indicates
whether this information is mandatory (M) or optional (O). Blank means that this field is not part of this
exchange. Mandatory properties are the minimum for each exchange, but properties are mandatory as
specified in projects if required in contract/by the client. One must distinguish between mandatory for
certification of software (what should be technically possible to exchange) and mandatory for validation
(what end users must add in a specific project/context). The Challenge 2013 is a validation where
business rules are applied, and therefor requires specific data for some of the properties. E.g. it is
mandatory to exchange occupancy information (Reference to the organization who will occupy the
space) in the challenge 2013. In many (private) development projects, this information is not available at
an early stage of the project and therefore cannot be exchanged. This property is then “mandatory as
specified”.





Based on our review of previous efforts and received comments to the BPie specification, the following
updates/adjustments will be made to the BPie specification:

1. There seem to be some confusion on terms and definitions, a glossary of terms have been
added.

2. Asageneral rule, properties are mandatory as specified (in specific projects/by clients)

3. Change the definition for the project unique id for space (lIfcSpace.name) to a more flexible
definition. i.e. not required to express the main function (and department) relationship in the
name/number.

4. Add “Custom” space properties. E.g. for client specific requirments or for special rooms etc.

5. Add new attributes with reference to document comments from “a US Government client”
forwarded by Bill East.

Some properties have for different reasons been left out of the specification. E.g. properties that
relates to FF&E connections that will be part of another exchange (ER_Equipment)

6. The department/organizational aspects of zone have been added/moved as a separate
entity/sheet, “Department_Function” to capture the characteristics of departments better. Zone
remains, but now with the definition as a grouping of spaces that due to other shared
charactheristics are handled as “one”. E.g. the group share requirements or are part of a
thermal zone, Security zone etc.

7. Proximity/locationRequirements (new attributes) have been added to Space and departments,
Based on comments from BPie Telecon and AR-5 review

a. Set space proximity requirements (relations between functions)
E.g.:
i. Adjacent/Not adjacent
ii. Same building/Not same building
iii. Same story/-floor
iv. Not same story/-floor
v. Same wing/Not same wing
vi. Vertically aligned (under/above)
vii. Set maximum walking distance
viii. Set minimum distance (point to point)
b. Location (set required location for a function)
i. Set building story requirement (e.g. a reception should be on ground floor)
ii. Set required building location/orientation (e.g. function should face south-west)

8. Setrequired FF&E on space (FF&E list)

ER_Exchange_requirement (equipment) are yet to be defined, but we might be able to define
how the FF&E list should be expressed as space requirements.

Import: For import of BPie to design-/BIM authoring tools, one should define what’s relevant for
different domains to import. E.g. an architect would need different properties than MEP consultants.





IDM for Building Programming (2007 - 2011) - BPie

This project is the latest project addressing the building programming/building brief process and relating
design development. The project was initiated to address the building programming process and in
particular client requirement management through design development. Previous process diagrams
tend to describe programming as a sequential process, however in projects there’s a variety of

|”

approaches regarding level of detail and when things are defined. In “traditional” project development,
programming is something you do prior to design, resulting in requirements that are not valid at project
handover, and the “change-log” is held by the human resources involved. Especially in projects with a
public client/building owner, the schedule from early stages to handover stretches over several years,
staff changes and important project information get lost. Client requirement management is therefore a
vital part of design development. This means that the programming process is redefined to become an

iterative process where requirements and design evolves in parallel [see fig. 1]
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Fig. 1: The iterative process of Client requirement management

To support this continuous development of requirements and make the IDM for Building Programming
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internationally robust and able to capture the needs of “all” projects, it was developed a ProcessMap

(PM) without to many sequential dependencies [see fig.2.]
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Fig. 2 PM Building Programming

Basis and academic starting point for IDM for Programming

To capture the results and thoughts from the most relevant projects, participants from PAMPer and AR-
5 project (Jeffrey Wix, Frangoise Szigeti, Gerald Davis and Susan Nachtigall) was invited and participated
in meetings/workshops.

The sponsoring partner of the project Statsbygg (the Norwegian GSA) was also a co-sponsor to the
ConseptDesignBIM 2010 project together with GSA and Senate Properties (Finnish GSA). The results
from these two projects should therefore be aligned and equally compliant.

Further has Arto Kiviniemi been part of the project team, hence the result is also aligned with his

Ph.D. dissertation: “Requirements Management Interface to Building Product Models”, GPA of courses
4.0 out of 4.0. CIFE, Civil and Environmental Engineering Department, Stanford University, USA, 2005.

The result from this project is the starting point of- and will be further developed as the BPie
specification for “buildingSMART alliance January 2013 Challenge”,
http://buildingsmartalliance.org/index.php/newsevents/proceedings/buildingsmartchallenge13/.




http://buildingsmartalliance.org/index.php/newsevents/proceedings/buildingsmartchallenge13/



Portfolio and Asset Management : Performance Requirements (PAMPeR)
The PAMPeR project has the focus of matching the demand- and supply-side, i.e. user/stakeholder
requirements and programming/design solutions (or existing facilities).

Scope

The objective of this portion of the NBIMS is to create a standard view definition of these business
functions and processes, using Industry Foundation Classes (IFC) for the exchange of information
between demand-side requirements and the supply side views. The demand-side requirements are
provided in performance terms by the users and other stakeholders. The supply side views are expressed
in project planning, programming (e.g. the project brief), early design and subsequent down-stream
applications. This demand-side information can be used for selecting from among proposed acquisition
proposals, validating proposed design solutions, monitoring construction, auditing the “product”
provided during commissioning and adjusting it during use. The owner’s and users requirements provide
the benchmark to be achieved. This portion of the NBIMS precedes and complements the work of the ED
project. See Figure 2 — Scope of PAMPeR and ED.
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The PAMPer project has many similarities with the IDM for Building Programming. The IDM has more
detailed requirements, but PAMPer requirements are covered by the BPie specification. This is
commented more in detail below.





AR-5 project
The project description of the AR-5 project was as follows:

This proposed project will provide IFC capabilities to support early design processes starting from the
interpretation of high level performance based requirements (to be provided by the PAMPeR project)
through intermediate processes to hand-off to detailed design development. The intent is to be able to
document requirements and early design decisions in a way that will make this information available in
interoperable form to detailed design and subsequent processes in the project life cycle and to enable
their tracking. Specifically, the project will:

e |dentify and define the information objects that are used by owners and users to define what is
required during the early design phase and to assess whether what is required has been provided
in subsequent project phases. Performance requirements will be defined at a technical level,
including: Size of space envelopes; special spaces; group proximities/separations; budget;
technical requirements etc. Other project criteria will be documented.

e Develop IFC support for the following the four primary areas of consideration based on the
requirements and criteria defined above:

e Analysis of Alternatives
e Blocking and Stacking
e  Bubble Diagramming

e Review and Revision

The first bullet point above is reused from PAMPeR and directly overlapping IDM for Building
Programming, while the second (and underlying points) are different/project specific.

PAMPeR, AR-5 and BPie

The results from PAMPeR, AR-5 and IDM for Building Programming are overlapping and complimentary.
It is also obvious that they have been developed as continuations, where “the next” project uses the
results from previous projects.

As a simplified summary, we think that the similarities and differences of the three projects are:

e PAMPeR defined the demand side (requirements) focusing on the facilities future production,
feeding back the supply side (e.g. design solution/facility) in order to compare. In many ways
similar to the IDM for Building Programming. However not as detailed to space requirements as
the IDM project so we see no direct conflicts here.

End user, business driven approach

e AR-5 was also focused on the building programming, but also more in depth on the early stage
design at an abstract level. This project also captured the interaction between early stage
blocking and stacking and building programming, i.e. the proximity requirements between
rooms and functions. The concepts described in AR-5 is not in conflict with the BPie project, but





actually supports many of the same ideas.
Early stage design/Architect driven

o IDM for programming deal with client requirement management controlling the project
development and quality assurance processes. The project has flexible approach to how- and
when requirements are developed, and have focused to capture a flexible “gross list” of
requirements set to functions and spaces in a building project. It does not capture the proximity
requirements from the AR-5 project but reuses the relevant Pset attributes defined in PAMPeR
and AR-5.
Client/Building owner, contractual, project management, facility lifecycle driven

e All the projects have given contributions to development of the ifc schema.

To capture the proximity requirements identified in the AR-5 project, the BPie specification should be
extended to cover also this business process/need.

buildingSMART Aquarium on Room Data logistics
This bS Aquarium took place during 2008 and 2009.

Regarding Process Maps (PM) and Exchange Requirements (ER) from the bS aquarium, there was
created a draft for a PM and an ER for room data during the aquarium. These drafts were not finished or
concluded during the aquarium and on the web they are marked

“DISCLAIMER:
This Exchange Requirement is a process artefact from the HOK Aquarium process
The status of the document is not an official standard document”

ftp://ftp.iai.no/pub/buildingSMART_Aquarium/dok_090508/3d_Aq_case-
HOK_Exchange_Requirement_draft.pdf

Our conclusion is that the PM, ER and MVD drafts that came out of the bS aquarium not are developed
to a generic level that makes it natural to include in a detailed review or comparison to the proposed PM
and ER for building programming. This conclusion is in agreement with the involved parties.





GSA Concept Design BIM 2010

In developing the Concept Design BIM 2010, GSA partnered with Statsbygg (= GSA of Norway) and
Senate properties (= the GSA of Finland), and the Construction Specifications Institute (CSI).
http://www.blis-project.org/IAI-MVD/MVDs/GSA-005/Overview.pdf

The scope was to optimize the design and analysis within four areas

e Spatial Program Validation

e Human Circulation and security analysis
e Energy performance analysis

e Quantity takeoff and cost estimating

The relevant specification for BPie is the Spatial Program Validation. As Statsbygg also was the main
sponsoring partner in the IDM for Building Programming project, these two projects have been aligned.
The main focus area of spatial program validation was design and analysis, and did not cover the
programming stage/requirements BIM. There are therefore no conflicts to BPie, but this project should
enable GSA to validate that designers in GSA projects have met requirements set in the projects.

Looking at the PM for Spatial Program Validation, this is mainly reflected as the “ER Spatial Program
Requirements” is the starting point of the process, and for dealing with requirement/design issues.
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The key to the harmonization between GSA, Statsbygg and Senate was to agree to the scope of the ER’s
(i.e. the data exchanges in- and between business processes). The process map above illustrates also
some internal GSA processes/checkpoints, which is part of their Business rules, while Statsbygg and
Senate have others.

It was also pointed out in the SCie project that the GSA Spatial Program Validation guide contains
several agency-specific requirements that would not be appropriate for agencies outside the GSA. This is
of course correct, so both the GSA Spatial Program Validation guide and Process Map are agency specific
where the GSA Business rules are applied. Hence none of them serves as an international standard.
Software vendors however would be more interested in the required data exchanges, the Exchange
Requirements (ER’s), and these are made GSA independent and internationally robust.

One can conclude that GSA obviously are allowed to have their own GSA specific guidelines and
processmap. The process map populated at http://www.blis-project.org/IAI-MVD/ (Architectural Design
to Spatial Program Validation) should have been made GSA independent and more generic to serve as
an international standard. The ER (ER_Spatial_Program_Validation) could however be valid in an
international standard exchange.

Similar to the IDM for Building Programming project, CDB2010 has a very detailed specification for what
to support for different entities. No conflicts have been identified between the definitions in the ER
(ER_Spatial_Program_Validation) and the BPie definitions, but there are differences. The key for a
successful exchange between CDB2010 and BPie would therefore be the space- and zone identification.

While BPie required (now changed) a project unique ID/Number that describes the main function, sub
function/department and an enumeration for the space name (IfcSpace.Name), CDB2010 requires the
space number in the same attribute. There is not necessarily a conflict between the two, but maybe the
BPie definition should be made more flexible to cover other syntax’ for project unique ID’s.

Both projects uses IfcSpace.LongName for Space name.

€& blis-project.org/TAI-MVD/reporting/browseMVD. php?MVD=GSA-001 &BND=IFC23 &L AYOUT=H
Layout : Horizontal | Vertical
Zoom = 1.7 : Zoom In | Zoom Qut | Default | No zoom

IFC Model View Definition Diagram : Space IFC2x3

| [RPPLICATION NAME ]
Jesipn %o Spatial Program Validation |[=neric ||Generi:

ErE 1 W CEm
Space 1l ™|Root Attributes “’lGulD |

EXCHANGE TYPE | [DIAGRAM STATUS | [DIAGRAM VERSION _|[DIAGRAMDATE ][l
[Generic (2

Gen |[Candidate |[30-may-11 I

m

(lfcSpaca) e
BIM Object Owner/History

= Ty
™ IName f "|Spacu MNumber |

=
Description

W =
|5 pace Attributes }— *1Long name

-

-

e
Space Name |

v i ate
—*space Interior or Extarior

=

Space Datum Elevation

Fig. 4: CDB2010 attribute definitions for IfcSpace



http://www.blis-project.org/IAI-MVD/



CDB2012 have detailed requirements for space classification that are covered in BPie as support for
multiple classifications to space. However not all the attributes are listed in the BPie specification. It is
important that one keeps this in mind when defining the binding to the ifc schema. As an excample
space Type (Owner) http://www.blis-project.org/IAI-MVD/reporting/showConcept.php?CID=3386 . If
required in BPie (mandatory), this must be defined as attributes. If this is business rules, this is covered

by support for multiple classifications to space in BPie.

= P F: .blis-project.org/IAI-MVD/reporting/showConcept.php?CID=338

Concept Binding (IFC2x3)
Space Type (Owner)

Summary

An owner defined classification intended to define standard 'types' of space. Examples include the
GSA's STAR space type.

Reference MVC-731 Version 1 Status Draft

Relationships Hierarchy

= IGeneric Associations
=-—IClassification Association
=-—IClassification Notation
~—1Construction Type Name
—ISpace Category (BOMA)
-—ISpace Category (Owner)
~—1Space Occupant Organization Billing ID
—ISpace Occupant Organization ID
-—15pace Occupant Sub-Organization ID
——ISpace Type (Owner)
-—Spatial Zone Security Level (Owner)
-_15patial Zone Type (Owner)

Provides binding for the generic concept

Space Type (Owner)

Note: From the above one can see that GSA requires that Occupant organization is defined as a
classification to IfcSpace. BPie/COBie requires that this is a classification to IfcZone.



http://www.blis-project.org/IAI-MVD/reporting/showConcept.php?CID=3386



Spatial Compliance Information Exchange (SCie)

The scope of SCie defined at http://buildingsmartalliance.org/index.php/projects/scie/

“...specification for a Spatial Compliance Information Exchange (SCIE) would be the COBIE specification
with only those aspects of the COBIE specification that pertain to space lists, space function, space area
measurements, and spatial zoning can be identified within a simplified COBIE spreadsheet. As a project
progresses from design concept to construction completion and handover this data would need to be
provided to ensure that the building was not deviating from the initial project scope.”

And further

“The 04-Space worksheet is the heart of the Spatial Compliance Information Exchange (SCIE). Within the
Space worksheet the list of all rooms (and contiguous sub-spaces) are identified. Spaces are classified
according to their OmniClass Room Function Codes. Application of data in the optional Attributes
worksheet allows users to identify circulation, privacy, security, fire protection, historical preservation,
and other zoning classification.”

Based on the above one can conclude; As the Building Program/Building brief “holds the initial project
scope”, it is necessary to exchange BPie to fulfill the requirements in SCie. This also raises a question to
point 5.g. in the document “COBie 2013 Challenge for Design and Construction Software-v04”:

5.g. Attribute Values of Spaces and Types shall carry through from BPie to COBie exchanges.

After the definitions in the BPie, requirements should be managed by requirement management tools,
therefor one will have two parallel datasets, i.e. the requirements and the solution/design. It is
important that the attribute values not necessarily have to be carried through by the BIM authoring
tools.

To make BPie and SCie compliant, the required space-/zone attributes and classifications need to be
compared/aligned. From the SCie scope: “Spaces are classified according to their OmniClass Room
Function Codes”. To require OmniClass classification is a business rule for agencies/companies using
OmniClass and should be changed to “Spaces are classified according to local classification for Room
Function Codes, e.g. OmniClass”.



http://buildingsmartalliance.org/index.php/projects/scie/



Review comments

The following review comments have been received:

Hdkon Clausen, dRofus (original author of the Exchange Requirement)
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| do have some last comments and questions:

Building/Storey: In my original ER documents there was in addition to the property listing,
some text that explained for instance the minimal requirements for a valid exchange. As an
implementer | feel that this is missing from this IDM (perhaps this should be moved to the PM
document). For instance: Building has some mandatory fields in the excel sheet, but is building
a mandatory object? In Norway, the building programmer does not create building/storeys,
this is a design task and programming tools for instance has no information about these
objects and will therefor never export these objects. There is no problem by having them in the
ER if someone finds that useful, but is has to be optional.
Mandatory/Optional: | do not quite understand how these columns should be interpreted.
Again | feel the some text is missing that explains the excel sheet. | assume that a "blank"
means that it's not part of the exchange, so when blank in basic but O/M in advances, it should
not be part of a basic exchange. If this is true then all that are M/O in basic should also be part
of advanced? If this is the case there are some errors in under the Space sheet, e.g. line 29, 31
and 37 (I have not checked the whole document)
Zone/Function: It seems like "main function" has been renamed to "General zone
requirements", leaving sub function reference main function that does not exists. Most of the
property definition is also very general and are no good any more. | will suggest that we take
some of the text from my original document back in as the text as it stand does not give any
useful information to the implementers. We could simplify it by skipping the Main/Sub
function and just call it "Function" since we have the Functional Decomposition property
explains this. Also the Object Type = Function is important to be able to differentiate this zone
among other zones. | suggest the following text:
o ldentification: Identification of the function for reference (M)
o Name: The name of the function describing the intent/activity for this function (M)
o Description: Description of the activity and performance of this main function (e.g.
offices for 100 persons or x-ray department for 100 patients per day) (O)
o Net area planned: Net area planned for this function. This could be given as a specific
number or a percentage of the total. (O)
o Classification: The function can be classified using a reference library or any national,
standard or project specific classification. Multiple classifications can be used. (O)
o Zone Type: Function (M)
| will also suggest to move the Basic requirements to the top as it also contains things that are
important to the functions.
..and remove Space Decomposition from Zone (Basic requirements) as this has nothing to do
with zones. Should be in the Space sheet (and it's already there).

Kimon Onuma, Onuma Planning System
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We think the overall structure and approach makes sense. We have a few comments. Sorry for jumping
in late. Not sure if these topics have come up before.

On the document
IDM_exchange_req_building_programming_161111.pdf

Page 6

Space
General space requirements
Identification

We believe that space should be identified by a neutral identification and not tied to function and sub
function.

We do agree that space should have a unique number for the project, but it should not be tied to the
function.

Function and subfunction could be treated as an attribute or a zone rather than hard coding it into the
space identification.

In the example given of:

A1.B1.001

If Al is function and B1 is subfunction, what happens if the owner decides to change the function or
subfunction of the space? Say from B1 to B2? If the space ID was more generic as 001 or 1001 and then
the attributes or zones were used to identify the function and subfunction it would be easier to keep
track of that unique space and change the assignment of function if needed. It would also allow for
filtering and finding all Subfunctions B1 spaces, rather than having to parse it out of the space
identification. Keeping this neutral would not limit specific owners or software vendors from using
function and subfunction in the name if it is desired.

Page 20

"Zone" is not included in the Advanced column. Is this "Zone" similar in use as ifcZone or is it intended
to be used INSTEAD of space in an early programming phase where space areas and attributes are still
unknown? That would explain why it's not in the advanced column. It seems to us that it should be
maintained in the Advanced column to be able to trace the function back to this zone.

Lawrence Ciscon, “Larry”, Trelligence
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Overall what you sent looks good to us. We're more concerned with what appears to be

missing. Below is a list of low and high priority omissions that we can see. It may be that these are
covered in other parts of the specification. In that case it still might be good to include at least a
reference to them in this document to present a complete process model. We are happy to provide
additional thoughts/input/ideas on any or all of these if it's useful.

One general comment: we share Kimon's concern about the specification of the Identification field of
the Space. However my guess is that implicit in this definition is also the concept of a Global ID for
each Space (and every object, for that matter) separate from this Identification field. The Global ID






would ensure traceability on edits and changes, especially to the Identification field itself. Even if the
Global ID is implicitly included in all of these definitions thru inheritance, it would be good to include it
on these sheets for clarity and completeness.

High Priority

1. Custom Space properties

Although your list of Space properties is very extensive, it does not cover all conditions by any
means — especially for specialty room types. Itis extremely important to include some ability to
include project-specific properties for the Spaces. This could be very simple to begin with (e.g. simple
text fields). "Leave a spot to put what you forgot"

2. Room contents (e.g. Furniture & equipment)

Maybe I'm missing something obvious, but | don't see any Equipment/Furniture models, or any
way of attaching those models to the Spaces?? This seems like a major shortcoming. At least
90% of the projects we're involved with involve both Spatial requirements and some

Furniture/Equipment requirements from the very earliest stages of the programming effort.

Note: | realize the fields for quantities of windows, doors, etc. in the Spaces fill some of this need

and provide the most efficient storage model. But in our experience the kinds of rooms
where you care about specific contents tend to be non-normal and thus cannot be included in a
standardized list of contents. Thus you need both approaches.

Med/Low Priority

1. Departments vs. Zones

It is important to track Departments as distinct from Zones. | realize that you can express a
Department as a Zone, but there are some characteristics of Departments that are not shared by
Zones, e.g. Grossing factors, hierarchical Department relationships, inter-Department relationships,
etc. It may be a matter of simply deriving Departments from Zones and adding some
additional properties.

2. Additional programmatic constraint types
It would be nice at some point to add some additional constraint specifications, e.g. Rooms

based upon capacity rather than a static size; Service areas as a % of the overall program area; related
constraints (X rooms for every Y rooms), etc.

Kimon Onuma, Onuma Planning System
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Yes, | assume the GUID as defined in IFC specs still holds true here. The GUID would be random and
unique to each component or space and therefore should not be used as a way to track room numbers.

We think room numbers should just be simple IDs that can be understood by owners. They can be in
the format that shows the subfunction, but that should not be a requirement.

So our recommendation is:

GUIDs are part of the space by default, as defined in IFCs

Room numbers can be any unique number / letter but they should not be required to manage other
attributes such as subfunction.

| agree on your comments for the high priority items.

We do not see a spot in the IDM for custom space properties. We are not sure if the function of an IDM
is to describe all possible entities that you would be allowed to include. If that's the case, there should
definitely be an open section for these.

Participant BPie Telecon — discussion (Informational Meeting for Design Software)
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Question/comment about missing proximity requirements.

Dr. Luciana Burdi, Manager, Lean and Integrated Building Solutions (BIM/IPD)
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PROCESS MAP:

The process map per-se is very useful, but it is very convoluted to read, follow and understand

it. When you try to explain “who does what” the message is not very clear. Something simpler to read
and follow a timeline might benefit the map.

IDM FOR BUILDING PROGRAMMING:
This is very close to my heart as | have been working on a programming office for 7 years. So, | am very
happy to finally see something that relates BIM and programming
e Page 1: Please clarify what “classification” stands for. A glossary of terms might be beneficial
because it appears to me that noun are used different times with different meaning.
e Page3: In the Building general requirements, you should add “building Number” having only
the name might not be enough
o “Classification” needs to be better defined. Here we are with the same term used in a
different context.
o Under “Occupancy requirements” we should ask to identify who the “owner” is and
who “manages” the building — they can be two separate entities
e Page 5: Story = Floor (?) again need for a glossary of terms
e Page 6: Space= Room
o Under General Space requirements we should add: Room number (which can be
different from room name)
o Add also who “uses the space”, who “owns the space” and who “maintain the space” —
they can be all separate entities






e Page 7: External or Internal Space: it is not clear to me what this mean
e Page 8: within the Occupancy requirements you should include who “uses the space”, who
“owns the space” and who “maintain the space” — they can be all separate entities

And as a general comment, | think it is missing a whole section on Accessibility requirements

Comments from “from a US Government client” forwarded by Bill East
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Comments added in separate document. Will be handled directly in the ER update. Comments related
to: room ID, questions to definitions and examples, terms and definitions (Functiones, departments,
Occupancy, tenants, etc.), FF&E (status).

Suggested also some new and relevant attributes, and most of them will be added to the final ER.

Bill East (Telecon with Rolf)
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Each space must have information about occupancy (who will occupy the space after handover) and a
space classification (Mandatory).







 
   
   
     
       
         
                 <p class="std">

        All entities having semantic significance derive from <i>IfcRoot</i>, where instances are identifiable within a data set using a

        compressed globally unique identifier (IFC-GUID). This identifier must never change during the lifetime of an

        object, which allows data to be merged, versioned, or referenced from other locations.

      </p>

      <p>

        Resource-level instances (not deriving from <i>IfcRoot</i>) do not have any identity, such that two instances

        having identical state are considered equal. For example, if an object has coordinates described by an

        <i>IfcCartesianPoint</i> instance, another object with the same coordinates may have a separate instance of

        <i>IfcCartesianPoint</i> or share the same instance; such difference is a matter of data storage optimization

        and does not imply any semantic relationship. This also implies that non-rooted instances may only exist if

        referenced by at least one rooted instance through either a direct attribute or inverse attribute, or following

        a chain of attribute references on instances.

      </p>

      <p>

        The distinction between rooted and non-rooted (resource-level) entities achieves several goals:

      </p>

      <ul class="ref">

        <li class="std">File size may be reduced by interning (sharing) non-rooted data instances;

        </li>

        <li class="std">Database retrieval may be more efficient by storing non-rooted data local to rooted data

        instances;

        </li>

        <li class="std">Storage size may be reduced by avoiding IFC-GUID storage for items not requiring direct

        retrieval;

        </li>

        <li class="std">Comparisons of differences may be done at a higher level where the context of such change is

        apparent;

        </li>

        <li class="std">Implementations may treat non-rooted data instances as immutable for efficiency or simplified

        usage.

        </li>

      </ul>


           
        
      
       
       
         
           
             
               <p class="std">

An object needs to be identifiable for accurate processing by both human and automated processes. Identification may be through several attributes such as Identification, Name, or GUID. The GUID is compressed for the purpose of being exchanged within an IFC data set - the compressed GUID is refered to as "IFC-GUID". While the IFC-GUID is normally generated automatically and has to be persistent, the Identification may relate to other informal registers but should be unique within the set of objects of the same type. The Name and Description should allow any object to be identified in the context of the project or facility being modelled.

</p>

      <p class="std">

        Various objects may have additional identifications that may be human-readable and/or may be structured through classification association.

      </p>

<p>

Various file formats may use additional identifications of instances for serialization purposes, however there is no requirement or guarantee for such identifications to remain the same between revisions or across applications. For example, the IFC-SPF file format lists each instance with a 64-bit integer that is unique within the particular file.

</p>

               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
                     <p class="std">

        While objects may reflect a final state, they may also be continually revised over the course of a project

        lifecycle and reflect transient state. For scenarios of multiple users making updates to the same information,

        there is a concept of local copies of information based upon a shared repository supporting multiple users.

        Such shared repository is often referred to as a <i>model server</i>. A model server is similar in concept to a

        document revision server, but is able to identify changes declared on a per-object basis rather than inferring

        changes from differences in text. A model server has a concept of revisions on a per-project basis, where each

        revision consists of a set of changes to contained objects by a particular user at a particular time.

      </p>

      <p class="std">

        To support a model server scenario, each object may be marked with a <i>change action</i> indicating the object

        was added, modified, deleted, or has no change since the project was retrieved from the server at a particular

        revision sequence. Given an object's identity (IFC-GUID) and change action, the state of the object may be

        merged when submitted to a model server. An object is considered modified when any of its <i>direct attributes</i> change, attributes on a referenced resource

        definition (any entity not deriving from <i>IfcRoot</i>) change, items are added or removed from sets, or items

        are added, removed, or reordered within lists.

      </p>

      <p class="std">

        For cases when multiple users make conflicting changes to the same objects, users may choose to keep their own

        changes, accept changes from others, merge both changes, or a combination thereof upon submitting to a server.

        Alternatively, to avoid such merge scenario and coordinate work, objects may be locked such that a particular

        user has exclusive access to read and/or write a particular object at the current time.

      </p>

      <p class="std">

        Project libraries may also be retrieved from model servers having particular revision, and potentially

        different server URI than the referencing Project. As a project may include multiple revisions of the same

        project library (a common scenario when multiple users are involved using libraries revised by others), the

        IfcRoot.ObjectIdentifier IFC-GUID is only valid within the scope of the referencing project, and a separate

        <i>library reference</i> identifies a project library based object within its originating model server.

      </p>

      <p class="std">

        Finally, objects may also carry informational attributes indicating when an object was created, who, when, and

        what application was used to last modify an object, and who currently owns the object, potentially having

        exclusive use according to its lock state.

      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may have descriptions included to aid in human identification of the object.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>All files contain a single <i>IfcProject</i> instance indicating overall context and a directory of objects contained within.</p>
           
        
      
       
       
         
           
             
               <p>The project provides a directory of objects contained within using declaration relationships.</p>
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        The project context includes the definition of the default units within the IFC data set. Default units are

        those units that apply:

      </p>

      <ul class="std">

        <li class="std">to all geometric representation items within the geometric representation contexts;

        </li>

        <li class="std">to all attributes with a defined datatype indicating a measure datatype;

        </li>

        <li class="std">to all properties and quantities with a defined datatype indicating a measure datatype and with

        no local unit definitions provided.

        </li>

      </ul>

               
            
          
           
             
               
                 
                   
                     
                       
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>SI units are defined according to standard prefix and standard name.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Conversion units are defined according to a conversion factor (and conversion offset for temperature) relative to a specified base SI unit.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                               
                            
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
                <p class="std">

        A project representation context indicates the coordinate system orientation, direction of true north,

        precision, and other values that apply to all geometry within a project or project library.

      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define classification structures, which may be used to classify objects contained within the same project, or other referencing projects (incorporating the current project as <i>IfcProjectLibrary</i>.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define external documents, which may be used to attach arbitrary information to objects contained within the same project or referencing projects.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define libraries holding revisions of the project such as model servers or databases.  Multiple libraries may be referenced to indicate multiple revisions, multiple branches, and/or multiple servers.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               <p>Objects, type objects, properties, and some resource schema entities can be further described by associating references to external sources of information. 
The source of information can be:
</p>
 
<ul>
        
<li>a classification system;</li>
        
<li>a dictionary server;</li>
        
<li>any external catalogue that classifies the object further;</li>
        
<li>a service that combine the above features.</li>
      
</ul>



<p>An individual item within the external source of information can be selected. 
It then applies the inherent meaning of the item to the object or property.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object or property can have associated documents indicating external files. Documents may be referenced in
        their entirety such as to capture product brochures, data sheets, multimedia content, or thumbnail images. Contents
        within documents may be referenced from any object, and may be used to synchronize information in other files such as
        work schedules for project management applications.
      </p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object, type object, property, and some resource schema entities can have associated library entities indicating
        the source of data such as from a model server or product library, or simply enriching the data with more details.
        Libraries may be referenced in their entirety from projects or project libraries indicating the master source and version of data. 
        Contents within libraries may be referenced from any object, type object, property, and some resource schema entities within a project or project library.
      </p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object or property can have associated approvals indicating who is required to approve the data, the status
        of whether it has been approved, and the date/time of such approval. 
        Approvals may require multiple parties fulfilling various roles.
      </p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object or property may have associated constraints
        indicating a qualitative objective or a quantitative metric
        to be met.
      </p>

      <p class="std">
        Constraints based on metrics are measurable, such that the
        status of a metric being valid is computer-interpretable.
        Metric constraints are based on simple conditional logic
        such as greater than a particular value or included within
        a specified list or table. Constraints may be combine
        multiple metrics using boolean logic such as AND, OR, XOR,
        or NOT.
      </p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>The constraint model may be used to indicate mappings between data in the IFC model and external documents.  This concept template may also be used by software applications to translate data to/from spreadsheets without necessarily instantiating constraint relationships within an IFC data set.</p>

<p>To indicate an explicit mapping to a particular file or database, IFC classes may be mapped to tabular data formats using <i>IfcResourceConstraintRelationship</i> attached to <i>IfcDocumentInformation</i>.</p>

<p>Default mappings may be indicated using the <i>IfcRelAssociatesConstraint</i> relationship, with <i>RelatingConstraint</i> pointing to <i>IfcObjective</i>.</p>

<p>An <i>IfcObjective</i> of type <i>EXTERNAL</i> has <i>ConstraintSource</i> set to the name of the IFC entity (e.g. 'IfcSpace') with <i>Benchmarks</i> containing a single <i>IfcMetric</i> with <i>DataValue</i> set to an <i>IfcTable</i>. On <i>IfcTable</i>, the <i>Name</i> is set to the name of the external database table or worksheet, and the <i>Columns</i> attribute indicates the external table columns in order as <i>IfcTableColumn</i>. For each <i>IfcTableColumn</i>, the <i>Name</i> indicates the field name or column header, and the <i>ReferencePath</i> identifies the corresponding object attribute, for which standard mappings are indicated.</p>



<p>Within this document, attribute paths (as used for <i>IfcReference</i>) are encoded using syntax in the form 'IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:</p>

<ul>

<li>The period character dereferences an attribute from an entity.</li>

<li>The backslash character casts an entity into a subtype, where a backslash without a subtype indicatings mapping to the type itself.</li>
<li>A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.</li> 

<li>A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by name.</li>

</ul>



<p>Upon import from a spreadsheet, tables shall be identified by worksheet name regardless of order, and columns shall be identified by header name regardless of order.  For export to a new spreadsheet, worksheets shall be provided with identifying name for each entity and sequenced in the order specified, and within each worksheet a header row shall be provided with with each column having an identifying name and sequenced in the order specified.</p>

<p>Attributes are mapped to spreadsheet cells, where either NULL, an empty string, or the reserved value 'n/a' indicates a null value.  Specific base types are mapped as follows:</p>
<ul>
<li><b>STRING</b>: String types are represented as strings.</li>
<li><b>REAL</b>: Real number types are represented as real numbers.</li>
<li><b>ENTITY</b> Entity references are represented as strings identifying by name (<i>IfcRoot</i>.<i>Name</i>).</li>
<li><b>SET</b> Set-based collections are represented as strings identifying each object by name and separated by a comma.</li>
</ul>

<p>Specific mappings are defined at corresponding entities, where the following standard column names are used:</p>
<ul>
<li><b>Name</b>: Indicates the name of the object, corresponding to <a href="../ifckernel/lexical/ifcroot.htm">IfcRoot</a>.<i>Name</i>.</li>
<li><b>ExtObject</b>: Indicates the IFC type of the object by identifying the IFC entity by name (e.g. 'IfcBoiler').  If omitted upon import, the IFC entity shall be the base type where the concept is indicated (if non-abstract); otherwise no entity shall be imported.</li>
<li><b>ExtSystem</b>: Indicates the application that currently owns the object, mapping to <i>IfcApplication</i>.<i>ApplicationIdentifier</i>.</li>
<li><b>ExtIdentifier</b>: Indicates the GUID of the object encoded in the same format described at <i>IfcGloballyUniqueId</i>, mapping to <i>IfcRoot</i>.<i>GlobalId</i>.  If omitted upon import, such GUID shall be constructed dynamically.  If merging changes upon import, such identifier shall be used to identify an existing object (i.e. this maintains identity if an object is renamed (the <i>Name</i> attribute changing).</li>
</ul>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Constraints may be applied to type definitions for indicating parametric dependencies.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                           
                                                        
                                                         
                                                           
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>This template enables a tabular representation of items that may be used to validate the building model and/or automatically generate requirement elements within the building model.</p>

<p>Tables may be used for various scenarios, such as available configurations of product types, equipment schedules, and mappings to tabular data formats.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p class="std">

        Any product or product type can have associated materials indicating the physical composition of an object.

        Materials can have representations for surface styles indicating colors, textures, and light reflectance for 3D

        rendering. Materials can have representations for fill styles indicating colors, tiles, and hatch patterns for

        2D rendering. Materials can have properties such as density, elasticity, thermal resistance, and others as

        defined in this specification. Materials can also be classified according to a referenced industry standard.

      </p>

      <p class="std">

        An object can be comprised of a single material or a set of materials with a particular layout. Several

        examples include:

      </p>

      <ul class="std">

        <li class="std">a slab may have an associated layer of concrete;

        </li>

        <li class="std">a beam may have an associated I-Shape profile of steel;

        </li>

        <li class="std">a door may have associated constituents for framing and glazing;

        </li>

        <li class="std">a port may have an associated profile and/or material flowing through it such as hot water.

        </li>

      </ul>

               
            
          
           
           
             
               
                 
                   <p>Materials are directly associated with products and product types to indicate a uniform material for the entire object.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material layer sets are associated with product types to indicate a parametric specification of layers having specified thickness filling a boundary defined on occurrences of the type.  Examples of such product types are slabs, walls, and plates. 
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material layer set usage defines layout at occurrences to indicate a direction and offset from the 'Axis' reference curve, and a reference extent such as for a default wall height.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
<p>Material profile sets are associated with product types where materials are placed in cross-sections of specified dimensions following a path defined at occurrences of the type.  Examples of such products are beams, columns, members, reinforcing, footings, piles, pipe segments, duct segments, and cable segments. 
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material profile set usage defines layout at occurrences to indicate the offset from the 'Axis' reference curve according to cardinal point, and a reference extent such as for a default column height.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material constituents are associated with products where materials are placed arbitrarily (unlike 1D material profiles or 2D material layers).  
The mapping of materials to geometry may be accomplished using <i>IfcShapeAspect</i>.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               
<p>
<i>Object Occurrences</i> may be
 defined by a particular <i>Object Type</i>, where such type
 describes common characteristics. 
Such characteristics
 include common properties, shapes, materials, composition,
 and other concepts described at particular entities. 
An
 object occurrence may have similar state as its object
 type, overridden state for particular characteristics, or
 have no defined type object.

</p>



<p>
A pair of <i>entities</i> are defined for various
 object occurrences and object types, where such object occurrence entity may only be defined using a particular
object type entity. For example, the <i>IfcTank</i>
 occurrence object entity has a corresponding
 <i>IfcTankType</i> type object entity.

</p>


<p>
Many object occurrence and object type entities have an <i>attribute</i> named <i>PredefinedType</i> consisting of a specific
 <i>enumeration</i>. 
Such predefined
 type essentially provides another level of inheritance to
 further differentiate objects without the need for
 additional <i>entities</i>. 
Predefined types are not
 just informational; various rules apply such as applicable
 <i>property
 sets</i>, part composition, and distribution ports.

</p>



<p>
For scenarios of object types having part compositions,
 such parts may be reflected at object occurrences having
 separate state. 
For example, a <i>wall type</i> may define
 a particular arrangement of studs, a <i>wall occurrence</i>
 may reflect the same arrangement of studs, and studs within
 the wall occurrence may participate in specific
 relationships that do not exist at the type such as being
 connected to an electrical junction box.

</p>

 
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>The concept template <em>Property Sets</em> describes how sets of properties (usually defined by a name, value, unit triple) are associated to objects or object types.</p>
               
            
          
           
           
             
               
                 
                   <p>Any specialization of <i>object</i> can be related to multiple <i>property set occurrences</i>. 
A property set
 contains multiple <i>property occurrences</i>. The data types of property occurrences are single value, enumerated value,
 bounded value, table value, reference value, list value,
 and combination of property occurrences.</p>
                
                   
                
              
               
                 
                   
                   
                
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For object types, property sets are defined directly.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For performance history, properties are in the form of time series, for tracking data at points in time.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Properties on occurrences may be required to be present for specific information exchanges. </p>

<p>Constraints may be attached to property sets to enforce conformance of the building model to indicated values. 
The associated <i>IfcObjective</i> has its type set to DESIGNINTENT to indicate that any nonconforming value should be flagged accordingly but not necessarily automatically updated as is done for other types such as PARAMETRIC. The <i>IfcObjective</i> contains one or more <i>IfcMetric</i> items corresponding to each <i>IfcProperty</i> that is constrained, where <i>IfcMetric.ValueSource</i> corresponds to <i>IfcProperty.Name</i>. The <i>IfcMetric.ReferencePath</i> identifies the attribute on related objects (<i>IfcRelDefinesByProperties.RelatedObjects</i>) that is to be checked, where the reference path is relative to the associated object, in this case the <i>IfcPropertySet</i>.</p>

<p>Within this document, attribute paths (as used for <i>IfcReference</i>) are encoded using syntax in the form 'IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:</p>

<ul>

<li>The period character (".") dereferences an attribute from an entity.</li>

<li>The back slash character ("\") casts an entity into a subtype, where a backslash without a subtype indicatings mapping to the type itself.</li>

<li>The forward slash character ("/") filters an entity according to its PredefinedType.</li>
<li>A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.</li> 

<li>A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by name.</li>

</ul>



<p>Constrained values are interpreted as follows:</p>
<ul>
<li><i>IfcBoolean</i>: checks for the presense of one or more matching elements, where True indicates one or more exist, and False indicates none exist.</li>
<li><i>IfcInteger</i>: checks for the count of elements, where the number indicates the quantity of matching elements found.</li>
<li><i>IfcValue</i>: for all other value types such as labels or measure values, checks for matching value.</li>
</ul>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Properties may be defined for materials indicating physical characteristics.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Properties may be defined for profiles indicating custom parameter-driven shapes.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               
      
      <p class="std">
        Any specialization of <i>object</i> can be related to multiple <i>quantity set occurrences</i>. A quantity set
        contains multiple <i>quantity occurrences</i>. The data type of
        quantity occurrence are count, length, area, volume, weight, time, and combination of quantity occurrences.
      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Any specialization of object can be related to multiple quantity set occurrences. A quantity set contains multiple quantity occurrences. The data type of quantity occurrence are count, length, area, volume, weight, time, and combination of quantity occurrences.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Property set templates describe extensible parameters that may be configured on objects.  
Each property is identified by name, and indicates data type and access mode.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Many object occurrence and object type entities have an attribute named <i>PredefinedType</i> consisting of a specific enumeration. Such predefined type essentially provides another level of inheritance to further differentiate objects without the need for additional entities. Predefined types are not just informational; various rules apply such as applicable property sets, part composition, and distribution ports. </p>
               
            
          
           
           
             
               
               
                 
                   
                     
                       
                       
                    
                  
                   
                
              
               
            
          
        
      
    
     
       
         
           
<p>
Objects may provide services to other objects, where the
 "assigned from" object acts upon or observes requirements
 of the "assigned to" object. There is a general cycle of
 assignments where <i>actors</i> (people) issue <i>controls</i> (such as
 work orders or schedules), which may result in <i>groups</i> (such as
        building systems) comprised of <i>products</i> (such as building
 elements) operated upon by <i>processes</i> (such as construction
 tasks) performed by <i>resources</i> (such as labor) which
 may in turn be fulfilled by actors (people). Requirements
 are established at the "to" side and are fulfilled at the
        "from" side, where costs, time, scope, or other metrics may
 be calculated in the "from-to" direction.

</p>

 
           
        
      
       
       
         
           
             
               <p>Actors may have assignments indicating objects for which they have responsibility.  An example of such assignment is a work order assigned to an organization.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Controls may have assignments indicating objects that must observe the established requirements.  An example of such assignment is a labor resource assigned to a calendar.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Groups may have assignments indicating products that are members of the group.  An example of such assignment is an air handler belonging to an air conditioning system.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Products may have assignments indicating processes that operate upon the product.  An example of such assignment is a task to construct a wall.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Processes may have assignments indicating resources consumed or occupied by the process.  An example of such assignment is a carpenter labor resource building a wall.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Resources may have assignments indicating sources available to be used.  An example of such assignment is a person fulfilling a carpenter labor resource.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Product types may have assignments indicating re-usable process types for which occurrences may operate on occurrences of the product type.  An example of such assignment is a task type for placing concrete in slabs on grade.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Process types may have assignments indicating re-usable resource types for which occurrences may be consumed or occupied by occurrences of the process type.  An example of such assignment is a concrete mixer resource type for delivering concrete.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Resource types may have assignments indicating re-usable product types for which occurrences may be sourced by occurrences of the resource type.  An example of such assignment is a particular crane model that may be used for a crane equipment resource used for erecting steel.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may be assigned to actors indicating the actor demands services of the object. Specific semantics are defined at concepts.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may be assigned to controls indicating the control demands services of the object. Specific semantics are defined at concepts.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
        <p>Objects may be composed into parts to indicate levels of
        detail, such as a building having multiple storeys, a
        framed wall having studs, or a task having subtasks.
        Composition may form a hierarchy of multiple levels, where
        an object must have a single parent, or if a top-level
        object then declared within the single project or a project library.</p>          
        
      
           
        
      
       
       
         
           
             
               <p>Aggregation indicates an unordered part composition relationship.</p>


<p>Aggregation is used on building elements to indicate parts such as studs within a wall.</p>


<p>Aggregation is used on systems to indicate subsystems such as branch circuits.</p>
                
               
            
          
           
             
               
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>Provision of an aggregation structure where the element is part of another element representing the composite. The part then provides, if such concepts are in scope of the Model View Definition, exclusively the following:</p>
<ul>
<li><em>Body Geometry</em> &mdash; The partial body shape representation and its placement;</li>
<li><em>Material</em> &mdash; The material information for the part.</li>
</ul>
<p>The part may also provide, in addition to the aggregate, more specificly the following:</p> 
<ul>
<li><em>Property Sets</em> &mdash; The parts may have individual property sets assigned, solely or in addition to the composite;</li>
<li><em>Quantity Sets</em> &mdash; The parts may have individual quantity sets assigned, solely or in addition to the composite.</li>
</ul>
<p>The part should not be contained in the spatial hierarchy, i.e. the concept <em>Spatial Containment</em> shall not be used at the level of parts. The part is contained in the spatial structure by the spatial containment of its composite.</p>
<blockquote class="example">EXAMPLE&nbsp; An <em>IfcBeam</em> may be aggregated into an element assembly using the objectified relationship <em>IfcRelAggregates</em>, refering to it by its inverse attribute </em>SELF\IfcObjectDefinition.Decomposes</em>. Any subtype of <em>IfcElement</em> can be an element assembly, with <em>IfcElementAssembly</em> as a special focus subtype. In this case it should not be additionally contained in the spatial hierarchy, i.e. <em>SELF\IfcElement.ContainedInStructure</em> should be NIL.</blockquote>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of an aggregation structure where the element, representing the composite, is decomposed into parts represented by other elements. </p>
<p>The composite then provides, if such concepts are in scope of the Model View Definition, exclusively the following:</p>
<ul>
<li><em>Placement</em> &mdash; the common object coordinate system to which the parts are placed relative</li>
</ul>
<p>By default the following constraints apply to an element being decomposed by <em>Element Decomposition</em>:</p>
<ul>
<li><em>Body Geometry</em> &mdash; composite is constructed from the sum of the <em>Body Geometry</em> of the parts;</li>
<li>the composite shall not have an own <em>Body Geometry</em>, body geometry is provided at the parts;</li>
<li>the composite shall not have an own <em>Material</em> assignment, material is assigned to the parts.</li>
</ul>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Composition refers to the relationship to a higher level element (e.g. this storey is part of a building).</p>
<p>The order of spatial structure elements being included in the concept are from high to low level: <em>IfcProject</em>, <em>IfcSite</em>, <em>IfcBuilding</em>, <em>IfcBuildingStorey</em>, <em>IfcSpace</em>. Therefore an spatial structure element can only be part of an element at the same or higher level.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Decomposition refers to the relationship to lower level elements (e.g. this storey has spaces).</p>
<p>The order of spatial structure elements being included in the concept are from high to low level: <em>IfcProject</em>, <em>IfcSite</em>, <em>IfcBuilding</em>, <em>IfcBuildingStorey</em>, <em>fcSpace</em>. Therefore an spatial structure element can only has parts of an element at the same or lower level.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Elements may have voids defined, which may be partial recess or extending full depth. Voids for openings may optionally be filled by another element such as a door or window.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Nesting indicates an ordered arrangement relationship.</p>


<p>Nesting is used on building elements to indicate features placed in sequence such as ports.</p>


<p>Nesting is used on control objects to indicate specification hierarchies.</p>


<p>Nesting is used on process objects to indicate subordinate task details.</p>

<p>Nesting is used on resource objects to indicate subordinate resource allocations.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Ports indicate possible connections to other objects according to specified system types, flow direction, and connection properties.  Ports are typically connected between devices via cables, pipes, or ducts.</p>
<p>Ports may have placement defined indicating the position and outward orientation of the port relative to the product or product type.</p>
<p>Ports may have material profile sets defined indicating the flow area and connection enclosure.</p>
               
            
          
           
             
               
               
            
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Ports may be specified on types, following the same rules as defined for corresponding occurrences.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               <p>Cost information is used to indicate rate structures within a cost schedule which are applicable to assigned objects.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Calendar information is used to filter other objects to indicate time periods during which the control applies.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>A product is an occurence of a physical or virtual object with finite spatial extent.</p>
            
           
        
      
       
       
         
           
             
               
      <p class="std">
        Product occurrences can be placed in 3D space relative to
        where they are contained. Placement is defined by a
        relative position (X, Y, Z coordinates), a horizontal
        reference direction, and a vertical axis direction. At the
        outermost level, relative directions are defined according
        to representation context; for example, +X may point east,
        +Y may point north, and +Z may point up.
      </p>
      <p class="std">
        Placement follows aggregation and containment relationships
        as follows:
      </p>
      <ul class="std">
        <li class="std">at the outermost level, a site is globally
        positioned according to latitude, longitude, and elevation;
        </li>
        <li class="std">for spatial structures, positioning is
        relative to aggregation. For example, a site may aggregate
        multiple buildings, each building may aggregate multiple
        building storeys, and each building storey may aggregate
        multiple spaces;
        </li>
        <li class="std">for building elements, positioning is
        relative to the containing spatial structure. For example,
        a building storey may contain slabs, walls, columns, and
        beams;
        </li>
        <li class="std">for aggregated parts, positioning is
        relative to aggregation. For example, a staircase may
        aggregate one or more stair flights;
        </li>
        <li class="std">for feature elements, positioning is
        relative to the affected building element. For example, an
        opening element is positioned relative to the wall it
        voids, which in turn is positioned relative to a building
        storey;
        </li>
        <li class="std">for fillings, positioning is relative to
        the filled opening. For example, a door is positioned
        relative to an opening which in turn is positioned relative
        to a wall;
        </li>
        <li class="std">for distribution ports, positioning is
        relative to the containing distribution element. For
        example, an air terminal may have a port connection for a
        duct segment or fitting;
        </li>
        <li class="std">for distribution elements, positioning is
        relative to the containing spatial structure, however may
        be constrained by port connections. For example, a
        electrical junction box may fill an opening within a wall,
        and the junction box may contain ports for contained
        outlets or switches; the placement of such connected
        elements is contrained relative to connected port of the
        junction box. As another example, an air terminal may fill
        a ceiling covering which is placed relative to a space; the
        placement of a connecting duct fitting may be constrained
        relative to the air terminal.
        </li>
      </ul>
      <p class="std">
        If a containing spatial structure contains a grid, then
        placement may also be based relative to grid coordinates.
      </p>
      
                
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
<p>

The shape of products may be represented in multiple ways
 for different purposes. Each representation has a
 well-known string identifier and a particular
 representation context. There may be multiple
 representation contexts to describe a shape at various levels of detail. Most building elements have a 'Body'
 representation which defines or approximates the physical shape and volume. In addition to physical building elements, non-physical elements may have representations
 such as spaces and openings.

</p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                             
                               
                               
                            
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>
Elements may have a simplified 'Box' representation
 describing the dimensions of the smallest box bounding the
 object. Such representation may be used for more efficient
 spatial indexing or hit-testing.

</p>


<p>The representation identifier and type and the only allowed single representation item of the 'Box' representation
 are:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Box'</li>

 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'BoundingBox'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundingBox</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; The specification does not determine the method by which the bounding box has to be created. If such a method need to be prescribed the definition has to be established by model view definitions or implementer agreements.</blockquote>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Annotations may provide an 'Annotation' representation for including points, curves, surfaces, fill areas, and text. </p>

<p>Styled items may provide structure and styles that apply to the representation, a geometric set may provide styles that apply to all items within, and/or items may provide their own styles which override styles defined at the geometric set. Styles and label can also be assigned by presentation layers.
</p>
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The 'Annotation 2D Geometry' is used, when the representation of an annotation includes specific drafting
 representation elements, in particular areas for hatching and text. </p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'Annotation'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Annotation2D'
</li>

 <li><em>IfcShapeRepresentation</em><em>.Items</em> :

  <ul>

   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being two-dimensional and
 within an <em>IfcGeometricCurveSet</em>
</li>

   <li>subtypes of <em>IfcAnnotationFillArea</em> for hatches
</li>

  <li>subtypes of <em>IfcTextLiteral</em> for text
</li>

  </ul>
 </li>
</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>
The 'Annotation 3D Geometry' is used, when the representation of the
 annotation does includes surfaces and is not restricted to two-dimensional representation items.</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'Annotation'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'GeometricSet'
</li>
    
 <li><em>IfcShapeRepresentation</em><em>.Items</em> :
  <ul>
   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being three-dimensional and
 within an <em>IfcGeometricSet</em></li>
   <li>subtypes of <em>IfcSurface</em> being three-dimensional and
 within an <em>IfcGeometricSet</em></li>
  </ul>
 
 </li>
</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>
Elements following a path provide an 'Axis' representation
 indicating a line segment or any arbitrary open bounded curve.
 Examples of such elements include walls, beams, columns,
 pipes, ducts, and cables. For elements that have a material
 profile set association indicating cross-section, a
 'Body' representation may be generated based on the axis
 curve and material profiles. Curve styles may indicate
 particular colors, line thicknesses, and dash patterns for
 2D rendering.

</p>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>
The 'Axis' representation using 'Curve2D' representation type is predominately used to align material layer sets to geometric representations of standard walls.

</p>


<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Axis'</li>


 <li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Curve2D'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>
The 'Axis' representation using 'Curve3D' representation type is predominately used to align material profile sets to geometric representations of standard beams, columns, members, pipes, ducts and other longitudinal elements.

</p>


<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Axis'</li>


 <li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Curve3D'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>
Elements filling a boundary provide a 'Footprint'
 representation indicating a rectangle or any arbitrary set
 of outer and inner boundary curves. Examples of such
 elements include slabs and spaces. For elements that have a material layer set association indicating material thicknesses,
 a 'Body' representation may be generated based on the
 footprint and material layers. Fill area styles may
indicate particular colors, tiles, or hatching for 2D
 rendering.

</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The 'FootPrint GeomSet Geometry' is the standard representation for the floor plan projection of the geometric representation of elements, comprising of mainly 2D curves</p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric representation 
are used:</p>
<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'FootPrint'</li>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'GeometricCurveSet'</li>

 <li><em>IfcShapeRepresentation</em><em>.Items</em> : <i>IfcGeometricCurveSet</i></li>
</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The 'FootPrint Annotation Geometry' is the representation for the floor plan projection of the geometric representation of elements, comprising of mainly 2D curves, hatches and additional annotations such as a tag number or similar.</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'FootPrint'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Annotation2D'
</li>
    
 <li><em>IfcShapeRepresentation</em><em>.Items</em> : 
  <ul>

   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being two-dimensional and
 within an <em>IfcGeometricCurveSet</em>
</li>

   <li>subtypes of <em>IfcAnnotationFillArea</em> for hatches
</li>

  <li>subtypes of <em>IfcTextLiteral</em> for text
</li>

  </ul>
 </li>

</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements filling an opening provide a 'Profile' representation describing the shape of the cutout.  Examples of such elements include doors and windows.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Profile 3D Geometry</em> is the standard representation of the outer profile for elements filling an opening.  Examples of such elements include doors and windows.
 In the case of doors and windows the profile geometry is used to apply the parametric definition of lining and panel dimensions to the profile.</p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Profile'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Curve3D'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>
Elements may have a 'Surface' representation describing the
 outer surface of the object. Such representation may be
 used for hit-testing objects having part composition such
 as framed walls.

</p>
      
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Surface 3D Geometry</em> is the standard surfacic represenation for elements having a 'Surface' representation describing the
 inner or outer surface of the object, e.g. for defining thermal boundaries idealized at the middle plane of an element.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Surface'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Surface3D'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedSurface</em>, <em>IfcSweptSurface</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements may have a 'Body' representation describing the volumetric shape of the object. Such representation may be used for 3D rendering or quantity take-off. Geometry may be based on boundary representations describing outer faces, primitives such as spheres or cones, swept solids such as profile extrusions or revolutions, Constructive Solid Geometry (CSG) such as clippings or subtractions of other shapes, or Non-Uniform Rational B-Spline (NURBS) geometry. Surface styles may indicate particular colors, textures, and reflectance for 3D rendering.

</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Body SurfaceOrSolidModel Geometry</em> is the representation of the 3D shape of a product by surface or solid models and allows for a mixed representation.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SurfaceOrSolidModel'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em>, <em>IfcShellBasedSurfaceModel</em>, <em>IfcFaceBasedSurfaceModel</em>, <em>IfcSolidModel</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body SurfaceModel Geometry</em> is the representation of the 3D shape of a product by surface models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SurfaceModel'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em>, <em>IfcShellBasedSurfaceModel</em>, <em>IfcFaceBasedSurfaceModel</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Tessellation Geometry</em> is the representation of the 3D shape of a product by tessellated surface models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Tessellation'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body SweptSolid Geometry</em> is the representation of the 3D shape of a product by swept solid models, only allowing for the basic extruded area solids and revolved area solids.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SweptSolid'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcExtrudedAreaSolid</em>, <em>IfcRevolvedAreaSolid</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body AdvancedSweptSolid Geometry</em> is the representation of the 3D shape of a product by swept solid models, including advanced sweeping operations, such as sweeping along any directrix and tapering.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'AdvancedSweptSolid'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcSweptAreaSolid</em>, <em>IfcSweptDiskSolid</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Brep Geometry</em> is the representation of the 3D shape of a product by faceted boundary representation models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Brep'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcFacetedBrep</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Brep Geometry</em> is the representation of the 3D shape of a product by boundary representation models, including NURBS.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'AdvancedBrep'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcAdvancedBrep</em>, <em>IfcFacetedBrep</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body CSG Geometry</em> is the representation of the 3D shape of a product by Constructive Solid Geometry models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'CSG'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcCSGSolid</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; The <em>Items</em> <em>IfcBooleanResult</em> and <em>IfcPrimitive3D</em> shall also be allowed for compatibility with previous releases of the standard.</blockquote>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Clipping Geometry</em> is the representation of the 3D shape of a product by using Constructive Solid Geometry models with difference operations involving half space solids only.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Clipping'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBooleanClippingResult</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; This representation type is predominately used for compatibility with previous releases of the standard.</blockquote>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements requiring surrounding space for clearance provide a 'Clearance' representation. The reason for clearance space may be due to ventilation, maintenance, or other purpose.  Examples of such elements include boilers and chillers.  Such representation may be used for interference checks, where the 'Clearance' representation must not intersect with the 'Body' representation of other objects, though may intersect with the 'Clearance' representation of other objects.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Elements emitting light provide a 'Lighting' representation. Examples of such elements include lamps and light fixtures.  Such representation may be used for 3D rendering or lighting design.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Elements may provide a 'SurveyPoints' representation for defining a countour such as for <i>IfcSite</i>.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>
Elements may have a 'Mapped Geometry' representation
 that reuses the 'Product Type Representation' at the corresponding 'Product Type'.

</p>


                   
                
              
               
               
            
             
               
                 
                   <p>
Elements may have a simplified 'Box' representation
 describing the dimensions of the smallest box bounding the
 object. Such representation may be used for more efficient
 spatial indexing or hit-testing.

</p>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>A symbolic representation is defined for a row of fasteners or several rows of
fasteners within a single instance of a product.  Such rows or arrays may
contain possibly large numbers of individual pieces.</p>

<p>Each <i>IfcPolyline</i> starting point represents where the head of a fastener
is located.  The local placement of the element shall be located and oriented such
that the local z axis is parallel with the axes of the fasteners (bolts, nails, staples or similar).</p>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               
               
            
          
           
           
             
               
                 
                   
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Ports are described according to flow direction, port type, and system type. In order for two ports to be connected, they must have equal port type, equal or undefined system type, and opposite flow direction.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Spatial elements may have both identifier-based names and descriptive names, each of which should correspond with building signage.<p>

<p>For spatial elements, the <i>Name</i> attribute is intended to be unique and indexable within a building for purposes of identifying by location. This attribute typically corresponding to a room number, floor number, or building number.</p>

<p>For spatial elements, the <i>LongName</i> attribute is intended to be descriptive of function, such as 'Small Conference Room'.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>The site location may be used to determine climate conditions and applicable building codes.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>The building location may indicate the address as found on a map.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Grids are used for layout according to rectangular, triangular or circular patterns</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
  
   
     
       
         
           <p>Building programming is the process of collecting all requirements the building must fulfil. By keeping the program (requirements) updated through the building planning, design and construction process, one can do valid checks between requirements and designed models at any time. </p>
 
<p>Traditionally, building programming has been defined as an early, pre-design activity. The “client brief” is often the only formal requirement from the project owner. When/if further programming is accomplished, this activity normally stops before or in the beginning of the early design phase. This seems to be the most widespread way of conducting building programming in many countries.  </p>

<p>If programming is only a pre-design activity, owners and stakeholders’ requirements are difficult to check against the Building Information Model (BIM) or the finished building. Owners and stakeholders’ requirements from early stage will often change to some degree (varying from minor to major) during the project, and proposed solutions from the engineering team will often lead to updated requirements from the client. If these changes are only taken care of directly in the BIM as designed solutions, one will in the end not be able to check whether the owners’/stakeholders’ requirements have been properly met or not. This because their meanings, intents and statements from the early phase of the project no longer are valid.   </p>

<p>This specification defines building programming as a parallel activity running along with the design and construction activities. By doing this, we also separate project requirements from project solutions (“demand side vs. supply side”).  </p>

<p>A major advantage of preserving programming as a separate process and updated through design and construction is the feedback to requirement from specifications during design if requirements can’t be met by solutions. If for instance required ventilation air flow rates can’t be met without violating required net room height below suspended ceilings, the need for a larger minimum gross storey height should be updated in the requirements so that the programming stage learns from design and gives a better program in the next project. </p>
           
        
      
       
         
           
             
               <p>The Basic exchange delivers a simple room list identifying each space, net planned area, and any functional dependencies.</p>
               
            
          
        
         
           
             
               <p>The Advanced exchange contains detailed information for spaces suitable for generating Room Data Sheets (RDS).</p>
               
            
          
        
      
       
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <em>IfcProject</em> is used to reference the root of the spatial structure of a building (that serves as the primary project breakdown and is required to be hierarchical). The spatial structure elements are linked together, and to the <em>IfcProject</em>, by using the objectified relationship <em>IfcRelAggregates</em>. The <em>IfcProject</em> references them by its inverse relationship:</p>

<ul>

<li><em>IfcProject.Decomposes</em> &mdash; it shall be NIL, i.e. <em>IfcProject</em> shall not be part of a decomposition as it is the root element of the spatial structure.</li>

<li><em>IfcProject.IsDecomposedBy</em> &mdash; referencing
(<em>IfcSite</em> || <em>IfcBuilding</em>) by
<em>IfcRelAggregates.RelatingObject</em>. The <em>IfcSite</em> or
<em>IfcBuilding</em> referenced shall be the root of the spatial
structure.</li>

</ul>

                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSite.Decomposes</em> it references <em>IfcProject</em> ||
<em>IfcSite</em> through <em>IfcRelAggregates.RelatingObject</em>, If it 
refers to another instance of <em>IfcSite</em>, the referenced
 <em>IfcSite</em> needs to have a different and higher 
<em>CompositionType</em>, i.e. COMPLEX (if the other <em>IfcSite</em>
 has ELEMENT), or ELEMENT (if the other <em>IfcSite</em> has 
PARTIAL).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSite.IsDecomposedBy</em> it references (em>IfcSite</em> ||
<em>IfcBuilding</em> || <em>IfcSpace</em> by
 <em>IfcRelAggregates.RelatedObjects</em>. If it refers to another
instance of <em>IfcSite</em>, the referenced <em>IfcSite</em> needs to 
have a different and lower <em>CompositionType</em>, i.e. ELEMENT (if the
 other <em>IfcSite</em> has COMPLEX), or PARTIAL (if the other
<em>IfcSite</em> has ELEMENT).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>Name</i> refers to a short name or a building number used for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to general information about the building.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>LongName</i> refers to a short or long name for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The building can be classified using a reference library or any national, standard or project specific classification. Multiple classifications can be used.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>Name</i> refers to a short name or a level number used for reference purposes. It should correspond to level numbering as used in elevators and stairways.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to general information about the building.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>LongName</i> refers to a short or long name for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcBuildingStorey.Decomposes</em> it references
(<em>IfcBuilding</em> || <em>IfcBuildingStorey</em>) through 
<em>IfcRelAggregates.RelatingObject</em. If it refers to another 
instance of <em>IfcBuildingStorey</em>, the referenced 
<em>IfcBuildingStorey</em> needs to have a different and higher
 <em>CompositionType</em>, i.e. COMPLEX (if the other <em>IfcBuildingStorey</em> has ELEMENT), or ELEMENT (if the other
 <em>IfcBuildingStorey</em> has PARTIAL).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>GlobalId</i> should not change as long as the function for the room is the same (even if the location of the room is changed in the model).</p>
<p>The <i>Name</i> refers to an alphanumeric number unique to the building, based on location, corresponding to signage for room numbers.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to the activities and functions that the space is expected to serve.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Name</i> on the <i>IfcSpaceType</i> refers to a standard naming convention (acronym) for room types used, and is usually a client or company specific code for room templates shared for multiple rooms in a project and/or accross projects.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>The space should be classified by activity (functional category) using a reference library or any national, standard or project specific classification. A single space can have more then one classification assigned.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
                 
                   <p>Specific properties identified within this concept are mandatory, and may be automatically enforced via constraints, where <i>IfcMetric.ReferencePath</i> maps to specific instances or attributes that may be compared with the specified property value.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSpace.Decomposes</em> it references <em>IfcSite</em> ||
<em>IfcBuildingStorey</em> || <em>IfcSpace</em> by 
<em>IfcRelAggregates.RelatingObject</em>. If it refers to another 
instance of <em>IfcSpace</em>, the referenced <em>IfcSpace</em> 
needs to have a different and higher <em>CompositionType</em>, i.e.
COMPLEX (if the other <em>IfcSpace</em> has ELEMENT), or ELEMENT (if 
the other <em>IfcSpace</em> has PARTIAL).</p>

                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
<p>The following constraints apply to the 2D representation:</p>

<ul>
 
<li>An <em>IfcBoundedCurve</em> is required, using
<em>IfcPolyline</em> for faceted space contours or
 <em>IfcCompositeCurve</em> for space contours with arc segments. For
 spaces with inner boundaries, a set of <em>IfcBoundedCurve</em>'s is
 used, that should be grouped into an
 <em>IfcGeometricCurveSet</em>.</li>

</ul>


<p>&nbsp;</p>


<table cellpadding="2" cellspacing="2">
 
<tr valign="top">
  <td align="left" valign="top"><img src="../../../figures/IfcSpace_2D-Layout1.gif" alt="2d representation" border="0" height="300" width="400"></td>
  <td><blockquote class="example">EXAMPLE&nbsp; Figure 186 shows a two-dimensional bounded curve representing the
foot print of <em>IfcSpace</em>.</example></td>
 </tr>

 <tr>
  <td><p class="figure">Figure 186 &mdash; Space footprint</p></td>
  <td>&nbsp;</td>
 </tr>

</table>

                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
<p>The following constraints apply to the standard
representation:</p>
<ul>
<li><u>Solid</u>: <em>IfcExtrudedAreaSolid</em> is required,</li>
<li><u>Profile</u>: <em>IfcArbitraryClosedProfileDef</em> is
required, <em>IfcArbitraryProfileDefWithVoids</em> shall be
supported.</li>
<li><u>Extrusion</u>: The extrusion direction shall be vertically,
i.e., along the positive Z Axis of the co-ordinate system of the
containing spatial structure element.</li>
</ul>

<p>Figure 187 shows an extrusion of an arbitrary profile definition with voids into the swept area solid of <em>IfcSpace</em>.</p>

<table cellpadding="2" cellspacing="2">
<tr valign="top"><td align="left" valign="top"><img src=
"../../../figures/IfcSpace_Standard-Layout1.gif" alt="fig1" border="0"
height="300" width="400"></td></tr>
<tr><td><p class="figure">Figure 187 &mdash; Space body swept solid</p></td></tr>
</table>


                   
                
              
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Spaces may be assigned to calendars indicating occupancy schedules.  Such calendars may in turn be assigned to occupants identifying the organization and population.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 
Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 
Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 
</p>
                   
                
              
               
               
                 
                 
              
               
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
          
        
         
           
             
               <p>This entity is used to indicate occupancy schedules.  It may be used to indicate recurring intervals such as Monday-Friday 08:00-16:00 with optional exceptions for holidays. Such information may be used in building programming to determine space allocation and energy requirements.</p>
               
            
          
           
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Spaces may be assigned to calendars to indicate specific locations to be occupied.</p>
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>Calendars may be assigned to a specific occupant indicating times when the occupant is planned to occupy any assigned spaces.</p>
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 
Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 
Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 
</p>
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Annex A




(normative)


Computer interpretable listings




This annex contains a listing of the complete EXPRESS schema combining all definitions of clauses 5, 6, 7, and 8 without comments or other explanatory text. These listings are available in computer-interpretable form that may be parsed by computer.






NOTE  A ".txt" extension has been appended to the name of the ASCII file in order to ensure that it displays properly in a web browser. To use one of these files in a software application, remove the ".txt" extension.








Schemas are also published at the following URLs:






			IFC EXPRESS: http://buildingsmart-tech.org/ifc/IFC4/final/IFC4.exp




			ifcXML XSD: http://www.buildingsmart-tech.org/ifcXML/IFC4/final/ifcXML4.xsd




			ifcXML Config: http://www.buildingsmart-tech.org/ifcXML/IFC4/final/config/ifcXML4_config.xml







[bookmark: ] Schema definitions


This schema is defined within EXPRESS and XSD files.


 


			Description			ASCII file			HTML file


			IFC EXPRESS long form schema			ifc4.exp			ifc4.exp.htm


			IFC XSD long form schema			ifcXML4.xsd			ifcXML4.xsd.htm





[bookmark: ] Property and quantity templates


Property sets and quantity sets are defined within IFC-SPF and IFC-XML files.


 


			Description			ASCII file			HTML file


			IFC-SPF property and quantity templates			ifc4.ifc			 


			IFC-XML property and quantity templates			ifc4.ifcxml			 
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SCHEMA IFC4;







[bookmark: ifcareameasure]



 

  			

TYPE IfcAreaMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcboolean]



 

  			

TYPE IfcBoolean = BOOLEAN;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifccountmeasure]



 

  			

TYPE IfcCountMeasure = NUMBER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdate]



 

  			

TYPE IfcDate = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdimensioncount]



 

  			

TYPE IfcDimensionCount = INTEGER;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			{ 0 < SELF <= 3 }			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcgloballyuniqueid]



 

  			

TYPE IfcGloballyUniqueId = STRING (22) FIXED;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcidentifier]



 

  			

TYPE IfcIdentifier = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcilluminancemeasure]



 

  			

TYPE IfcIlluminanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcinteger]



 

  			

TYPE IfcInteger = INTEGER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclabel]



 

  			

TYPE IfcLabel = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclengthmeasure]



 

  			

TYPE IfcLengthMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclogical]



 

  			

TYPE IfcLogical = LOGICAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcmassdensitymeasure]



 

  			

TYPE IfcMassDensityMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcplanarforcemeasure]



 

  			

TYPE IfcPlanarForceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcplaneanglemeasure]



 

  			

TYPE IfcPlaneAngleMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpositivelengthmeasure]



 

  			

TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpositiveratiomeasure]



 

  			

TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcratiomeasure]



 

  			

TYPE IfcRatioMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcreal]



 

  			

TYPE IfcReal = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcsoundpowerlevelmeasure]



 

  			

TYPE IfcSoundPowerLevelMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcsoundpowermeasure]



 

  			

TYPE IfcSoundPowerMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctext]



 

  			

TYPE IfcText = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcthermaltransmittancemeasure]



 

  			

TYPE IfcThermalTransmittanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcthermodynamictemperaturemeasure]



 

  			

TYPE IfcThermodynamicTemperatureMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctime]



 

  			

TYPE IfcTime = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctimemeasure]



 

  			

TYPE IfcTimeMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcbenchmarkenum]



 

  			

TYPE IfcBenchmarkEnum = ENUMERATION OF (

  

 











 

  			

  			

GREATERTHAN, 
GREATERTHANOREQUALTO, 
LESSTHAN, 
LESSTHANOREQUALTO, 
EQUALTO, 
NOTEQUALTO, 
INCLUDES, 
NOTINCLUDES, 
INCLUDEDIN, 
NOTINCLUDEDIN);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcconstraintenum]



 

  			

TYPE IfcConstraintEnum = ENUMERATION OF (

  

 











 

  			

  			

HARD, 
SOFT, 
ADVISORY, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcobjectiveenum]



 

  			

TYPE IfcObjectiveEnum = ENUMERATION OF (

  

 











 

  			

  			

CODECOMPLIANCE, 
CODEWAIVER, 
DESIGNINTENT, 
EXTERNAL, 
HEALTHANDSAFETY, 
MERGECONFLICT, 
MODELVIEW, 
PARAMETER, 
REQUIREMENT, 
SPECIFICATION, 
TRIGGERCONDITION, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcprofiletypeenum]



 

  			

TYPE IfcProfileTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

CURVE, 
AREA);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpropertysettemplatetypeenum]



 

  			

TYPE IfcPropertySetTemplateTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

PSET_TYPEDRIVENONLY, 
PSET_TYPEDRIVENOVERRIDE, 
PSET_OCCURRENCEDRIVEN, 
PSET_PERFORMANCEDRIVEN, 
QTO_TYPEDRIVENONLY, 
QTO_TYPEDRIVENOVERRIDE, 
QTO_OCCURRENCEDRIVEN, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcrecurrencetypeenum]



 

  			

TYPE IfcRecurrenceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

DAILY, 
WEEKLY, 
MONTHLY_BY_DAY_OF_MONTH, 
MONTHLY_BY_POSITION, 
BY_DAY_COUNT, 
BY_WEEKDAY_COUNT, 
YEARLY_BY_DAY_OF_MONTH, 
YEARLY_BY_POSITION);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcspacetypeenum]



 

  			

TYPE IfcSpaceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

SPACE, 
PARKING, 
GFA, 
INTERNAL, 
EXTERNAL, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcactorselect]



 

  			

TYPE IfcActorSelect = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcaxis2placement]



 

  			

TYPE IfcAxis2Placement = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcclassificationreferenceselect]



 

  			

TYPE IfcClassificationReferenceSelect = SELECT (

  

 











 

  			

  			

IfcClassificationReference, 
IfcClassification);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcclassificationselect]



 

  			

TYPE IfcClassificationSelect = SELECT (

  

 











 

  			

  			

IfcClassification, 
IfcClassificationReference);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdefinitionselect]



 

  			

TYPE IfcDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcObjectDefinition, 
IfcPropertyDefinition);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcgeometricsetselect]



 

  			

TYPE IfcGeometricSetSelect = SELECT (

  

 











 

  			

  			

IfcPoint, 
IfcCurve);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcmetricvalueselect]



 

  			

TYPE IfcMetricValueSelect = SELECT (

  

 











 

  			

  			

IfcTable, 
IfcValue, 
IfcReference);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpropertysetdefinitionselect]



 

  			

TYPE IfcPropertySetDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcPropertySetDefinition);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcvalue]



 

  			

TYPE IfcValue = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcactor]



 

  			

ENTITY IfcActor

  

 











 

  			

  			

SUPERTYPE OF(IfcOccupant)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			TheActor			 : 			IfcActorSelect;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsActingUpon			 : 			SET OF IfcRelAssignsToActor FOR RelatingActor;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcaxis1placement]



 

  			

ENTITY IfcAxis1Placement

  

 











 

  			

  			

SUBTYPE OF IfcPlacement;

  

 











 

  			

  			



			Axis			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Z			 : 			IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisIs3D			 : 			(NOT (EXISTS (Axis))) OR (Axis.Dim = 3);


  			LocationIs3D			 : 			SELF\IfcPlacement.Location.Dim = 3;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcboundedcurve]



 

  			

ENTITY IfcBoundedCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcbuilding]



 

  			

ENTITY IfcBuilding

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			ElevationOfRefHeight			 : 			OPTIONAL IfcStrippedOptional;




			ElevationOfTerrain			 : 			OPTIONAL IfcStrippedOptional;




			BuildingAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcbuildingstorey]



 

  			

ENTITY IfcBuildingStorey

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			Elevation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccartesianpoint]



 

  			

ENTITY IfcCartesianPoint

  

 











 

  			

  			

SUBTYPE OF IfcPoint;

  

 











 

  			

  			



			Coordinates			 : 			LIST [1:3] OF IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(Coordinates);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CP2Dor3D			 : 			HIINDEX(Coordinates) >= 2;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcclassification]



 

  			

ENTITY IfcClassification

  

 











 

  			

  			

SUBTYPE OF IfcExternalInformation;

  

 











 

  			

  			



			Source			 : 			OPTIONAL IfcLabel;




			Edition			 : 			OPTIONAL IfcStrippedOptional;




			EditionDate			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Location			 : 			OPTIONAL IfcStrippedOptional;




			ReferenceTokens			 : 			OPTIONAL LIST [1:?] OF IfcIdentifier;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationForObjects			 : 			SET OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcclassificationreference]



 

  			

ENTITY IfcClassificationReference

  

 











 

  			

  			

SUBTYPE OF IfcExternalReference;

  

 











 

  			

  			



			ReferencedSource			 : 			OPTIONAL IfcClassificationReferenceSelect;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Sort			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationRefForObjects			 : 			SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET [0:?] OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccomplexpropertytemplate]



 

  			

ENTITY IfcComplexPropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			OPTIONAL SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);


  			NoSelfReference			 : 			SIZEOF(QUERY(temp <* HasPropertyTemplates | SELF :=: temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcconstraint]



 

  			

ENTITY IfcConstraint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcMetric, IfcObjective));

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(ConstraintGrade <> IfcConstraintEnum.USERDEFINED) OR

((ConstraintGrade = IfcConstraintEnum.USERDEFINED) AND EXISTS(SELF\IfcConstraint.UserDefinedGrade));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccontext]



 

  			

ENTITY IfcContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcProject, IfcProjectLibrary))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccontrol]



 

  			

ENTITY IfcControl

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkCalendar)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			Identification			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Controls			 : 			SET OF IfcRelAssignsToControl FOR RelatingControl;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccurve]



 

  			

ENTITY IfcCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBoundedCurve, IfcLine))

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcdirection]



 

  			

ENTITY IfcDirection

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			DirectionRatios			 : 			LIST [2:3] OF IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(DirectionRatios);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagnitudeGreaterZero			 : 			SIZEOF(QUERY(Tmp <* DirectionRatios | Tmp <> 0.0)) > 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcelementquantity]



 

  			

ENTITY IfcElementQuantity

  

 











 

  			

  			

SUBTYPE OF IfcQuantitySet;

  

 











 

  			

  			



			MethodOfMeasurement			 : 			OPTIONAL IfcStrippedOptional;




			Quantities			 : 			SET [1:?] OF IfcPhysicalQuantity;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniqueQuantityNames			 : 			IfcUniqueQuantityNames(Quantities);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcexternalinformation]



 

  			

ENTITY IfcExternalInformation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassification);

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcexternalreference]



 

  			

ENTITY IfcExternalReference

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassificationReference);

  

 











 

  			

  			



			Location			 : 			OPTIONAL IfcStrippedOptional;




			Identification			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcLabel;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcextrudedareasolid]



 

  			

ENTITY IfcExtrudedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			ExtrudedDirection			 : 			IfcDirection;




			Depth			 : 			IfcPositiveLengthMeasure;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ValidExtrusionDirection			 : 			IfcDotProduct(IfcRepresentationItem() || IfcGeometricRepresentationItem() || IfcDirection([0.0,0.0,1.0]), SELF.ExtrudedDirection) <> 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometriccurveset]



 

  			

ENTITY IfcGeometricCurveSet

  

 











 

  			

  			

SUBTYPE OF IfcGeometricSet;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSurfaces			 : 			SIZEOF(QUERY(Temp <* SELF\IfcGeometricSet.Elements |

'IFCGEOMETRYRESOURCE.IFCSURFACE' IN TYPEOF(Temp))) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricrepresentationcontext]



 

  			

ENTITY IfcGeometricRepresentationContext

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationContext;

  

 











 

  			

  			



			CoordinateSpaceDimension			 : 			IfcDimensionCount;




			Precision			 : 			OPTIONAL IfcStrippedOptional;




			WorldCoordinateSystem			 : 			IfcAxis2Placement;




			TrueNorth			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			NOT(EXISTS(TrueNorth)) OR (HIINDEX(TrueNorth.DirectionRatios) = 2);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricrepresentationitem]



 

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcCurve, IfcDirection, IfcGeometricSet, IfcPlacement, IfcPoint, IfcSolidModel, IfcVector))

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricset]



 

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			

SUPERTYPE OF(IfcGeometricCurveSet)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Elements			 : 			SET [1:?] OF IfcGeometricSetSelect;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Elements[1].Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ConsistentDim			 : 			SIZEOF(QUERY(Temp <* Elements |

  Temp.Dim <> Elements[1].Dim))

= 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgroup]



 

  			

ENTITY IfcGroup

  

 











 

  			

  			

SUPERTYPE OF(IfcSystem)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcline]



 

  			

ENTITY IfcLine

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

  			



			Pnt			 : 			IfcCartesianPoint;




			Dir			 : 			IfcVector;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameDim			 : 			Dir.Dim = Pnt.Dim;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcmaterial]



 

  			

ENTITY IfcMaterial

  

 











 

  			

  			

SUBTYPE OF IfcStrippedOptional;

  

 











 

  			

  			



			Name			 : 			IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Category			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcmetric]



 

  			

ENTITY IfcMetric

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			Benchmark			 : 			IfcBenchmarkEnum;




			ValueSource			 : 			OPTIONAL IfcLabel;




			DataValue			 : 			IfcMetricValueSelect;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobject]



 

  			

ENTITY IfcObject

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcActor, IfcControl, IfcGroup, IfcProduct))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobjectdefinition]



 

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcContext, IfcObject, IfcTypeObject))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobjective]



 

  			

ENTITY IfcObjective

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			BenchmarkValues			 : 			OPTIONAL LIST [1:?] OF IfcConstraint;




			LogicalAggregator			 : 			OPTIONAL IfcStrippedOptional;




			ObjectiveQualifier			 : 			IfcObjectiveEnum;




			UserDefinedQualifier			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			(ObjectiveQualifier <> IfcObjectiveEnum.USERDEFINED) OR

((ObjectiveQualifier = IfcObjectiveEnum.USERDEFINED) AND EXISTS(SELF\IfcObjective.UserDefinedQualifier));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcoccupant]



 

  			

ENTITY IfcOccupant

  

 











 

  			

  			

SUBTYPE OF IfcActor;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			NOT(PredefinedType = IfcOccupantTypeEnum.USERDEFINED) 

OR EXISTS(SELF\IfcObject.ObjectType);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcphysicalquantity]



 

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcPhysicalSimpleQuantity);

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcphysicalsimplequantity]



 

  			

ENTITY IfcPhysicalSimpleQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcPhysicalQuantity;

  

 











 

  			

  			



			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcplacement]



 

  			

ENTITY IfcPlacement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcAxis1Placement)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Location			 : 			IfcCartesianPoint;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Location.Dim;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpoint]



 

  			

ENTITY IfcPoint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcCartesianPoint)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproduct]



 

  			

ENTITY IfcProduct

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialElement)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			PlacementForShapeRepresentation			 : 			(EXISTS(Representation) AND EXISTS(ObjectPlacement))

            OR (EXISTS(Representation) AND 

			   (SIZEOF(QUERY(temp <* Representation.Representations | 'IFCREPRESENTATIONRESOURCE.IFCSHAPEREPRESENTATION' IN TYPEOF(temp))) = 0))

            OR (NOT(EXISTS(Representation)));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproductdefinitionshape]



 

  			

ENTITY IfcProductDefinitionShape

  

 











 

  			

  			

SUBTYPE OF IfcProductRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ShapeOfProduct			 : 			SET [1:?] OF IfcProduct FOR Representation;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			OnlyShapeModel			 : 			SIZEOF(QUERY(temp <* Representations | 

  (NOT('IFCREPRESENTATIONRESOURCE.IFCSHAPEMODEL' IN TYPEOF(temp)))

)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproductrepresentation]



 

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProductDefinitionShape);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Representations			 : 			LIST [1:?] OF IfcRepresentation;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcprofiledef]



 

  			

ENTITY IfcProfileDef

  

 











 

  			

  			

SUPERTYPE OF();

  

 











 

  			

  			



			ProfileType			 : 			IfcProfileTypeEnum;




			ProfileName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproject]



 

  			

ENTITY IfcProject

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			HasName			 : 			EXISTS(SELF\IfcRoot.Name);


  			CorrectContext			 : 			NOT(EXISTS(SELF\IfcContext.RepresentationContexts)) OR

(SIZEOF(QUERY(Temp <* SELF\IfcContext.RepresentationContexts |

 'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONSUBCONTEXT' IN TYPEOF(Temp)

  )) = 0);


  			NoDecomposition			 : 			SIZEOF(SELF\IfcObjectDefinition.Decomposes) = 0;


  			HasOwnerHistory			 : 			EXISTS(SELF\IfcRoot.OwnerHistory);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcprojectlibrary]



 

  			

ENTITY IfcProjectLibrary

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproperty]



 

  			

ENTITY IfcProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSimpleProperty)

  

 











 

  			

  			

SUBTYPE OF IfcPropertyAbstraction;

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyabstraction]



 

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProperty);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyboundedvalue]



 

  			

ENTITY IfcPropertyBoundedValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UpperBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			LowerBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			SetPointValue			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameUnitUpperLower			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(LowerBoundValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(LowerBoundValue));


  			SameUnitUpperSet			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(SetPointValue));


  			SameUnitLowerSet			 : 			NOT(EXISTS(LowerBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(LowerBoundValue) = TYPEOF(SetPointValue));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertydefinition]



 

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetDefinition, IfcPropertyTemplateDefinition))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertylistvalue]



 

  			

ENTITY IfcPropertyListValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			ListValues			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			SIZEOF(QUERY(temp <* SELF.ListValues | 

  NOT(TYPEOF(SELF.ListValues[1]) = TYPEOF(temp))

  )) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyreferencevalue]



 

  			

ENTITY IfcPropertyReferenceValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			PropertyReference			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyset]



 

  			

ENTITY IfcPropertySet

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

  			



			HasProperties			 : 			SET [1:?] OF IfcProperty;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyName(HasProperties);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysetdefinition]



 

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySet, IfcQuantitySet))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysettemplate]



 

  			

ENTITY IfcPropertySetTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcPropertySetTemplateTypeEnum;




			ApplicableEntity			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Defines			 : 			SET OF IfcRelDefinesByTemplate FOR RelatingTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysinglevalue]



 

  			

ENTITY IfcPropertySingleValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			NominalValue			 : 			OPTIONAL IfcValue;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertytemplate]



 

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcComplexPropertyTemplate, IfcSimplePropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertytemplatedefinition]



 

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetTemplate, IfcPropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcquantityset]



 

  			

ENTITY IfcQuantitySet

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcElementQuantity)

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrecurrencepattern]



 

  			

ENTITY IfcRecurrencePattern;

  

 











 

  			

  			



			RecurrenceType			 : 			IfcRecurrenceTypeEnum;




			DayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			WeekdayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			MonthComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			Position			 : 			OPTIONAL IfcStrippedOptional;




			Interval			 : 			OPTIONAL IfcStrippedOptional;




			Occurrences			 : 			OPTIONAL IfcStrippedOptional;




			TimePeriods			 : 			OPTIONAL LIST [1:?] OF IfcTimePeriod;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreference]



 

  			

ENTITY IfcReference;

  

 











 

  			

  			



			TypeIdentifier			 : 			OPTIONAL IfcIdentifier;




			AttributeIdentifier			 : 			OPTIONAL IfcIdentifier;




			InstanceName			 : 			OPTIONAL IfcLabel;




			ListPositions			 : 			OPTIONAL LIST [1:?] OF INTEGER;




			InnerReference			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelaggregates]



 

  			

ENTITY IfcRelAggregates

  

 











 

  			

  			

SUBTYPE OF IfcRelDecomposes;

  

 











 

  			

  			



			RelatingObject			 : 			IfcObjectDefinition;




			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedObjects | RelatingObject :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassigns]



 

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssignsToActor, IfcRelAssignsToControl, IfcRelAssignsToGroup))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			IfcCorrectObjectAssignment(RelatedObjectsType, RelatedObjects);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstoactor]



 

  			

ENTITY IfcRelAssignsToActor

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingActor			 : 			IfcActor;




			ActingRole			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingActor :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstocontrol]



 

  			

ENTITY IfcRelAssignsToControl

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingControl			 : 			IfcControl;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingControl :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstogroup]



 

  			

ENTITY IfcRelAssignsToGroup

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingGroup			 : 			IfcGroup;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingGroup :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociates]



 

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssociatesClassification, IfcRelAssociatesConstraint))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociatesclassification]



 

  			

ENTITY IfcRelAssociatesClassification

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			RelatingClassification			 : 			IfcClassificationSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociatesconstraint]



 

  			

ENTITY IfcRelAssociatesConstraint

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			Intent			 : 			OPTIONAL IfcStrippedOptional;




			RelatingConstraint			 : 			IfcConstraint;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldeclares]



 

  			

ENTITY IfcRelDeclares

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatingContext			 : 			IfcContext;




			RelatedDefinitions			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedDefinitions | RelatingContext :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldecomposes]



 

  			

ENTITY IfcRelDecomposes

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcRelAggregates)

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefines]



 

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelDefinesByProperties, IfcRelDefinesByTemplate, IfcRelDefinesByType))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbyproperties]



 

  			

ENTITY IfcRelDefinesByProperties

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:1] OF IfcObjectDefinition;




			RelatingPropertyDefinition			 : 			IfcPropertySetDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbytemplate]



 

  			

ENTITY IfcRelDefinesByTemplate

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedPropertySets			 : 			SET [1:?] OF IfcPropertySetDefinition;




			RelatingTemplate			 : 			IfcPropertySetTemplate;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbytype]



 

  			

ENTITY IfcRelDefinesByType

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObject;




			RelatingType			 : 			IfcTypeObject;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelationship]



 

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssigns, IfcRelAssociates, IfcRelDeclares, IfcRelDecomposes, IfcRelDefines))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentation]



 

  			

ENTITY IfcRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeModel);

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentationcontext]



 

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationContext);

  

 











 

  			

  			



			ContextIdentifier			 : 			OPTIONAL IfcStrippedOptional;




			ContextType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			RepresentationsInContext			 : 			SET OF IfcRepresentation FOR ContextOfItems;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentationitem]



 

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationItem);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrevolvedareasolid]



 

  			

ENTITY IfcRevolvedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			Axis			 : 			IfcAxis1Placement;




			Angle			 : 			IfcPlaneAngleMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			AxisLine			 : 			IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisStartInXY			 : 			Axis.Location.Coordinates[3] = 0.0;


  			AxisDirectionInXY			 : 			Axis.Z.DirectionRatios[3] = 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcroot]



 

  			

ENTITY IfcRoot

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcObjectDefinition, IfcPropertyDefinition, IfcRelationship));

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

UNIQUE

  

 











 

  			

  			



  			UR1			 : 			GlobalId;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcschedulingtime]



 

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkTime);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			DataOrigin			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedDataOrigin			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcshapemodel]



 

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeRepresentation)

  

 











 

  			

  			

SUBTYPE OF IfcRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(SIZEOF(SELF\IfcRepresentation.OfProductRepresentation) = 1) XOR 

(SIZEOF(SELF\IfcRepresentation.RepresentationMap) = 1) XOR

(SIZEOF(OfShapeAspect) = 1);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcshaperepresentation]



 

  			

ENTITY IfcShapeRepresentation

  

 











 

  			

  			

SUBTYPE OF IfcShapeModel;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONCONTEXT' 

IN TYPEOF(SELF\IfcRepresentation.ContextOfItems);


  			WR22			 : 			SIZEOF(QUERY(temp <* Items | 

  ('IFCTOPOLOGYRESOURCE.IFCTOPOLOGICALREPRESENTATIONITEM' IN TYPEOF(temp))

    AND (NOT(SIZEOF(

      ['IFCTOPOLOGYRESOURCE.IFCVERTEXPOINT',

       'IFCTOPOLOGYRESOURCE.IFCEDGECURVE',

       'IFCTOPOLOGYRESOURCE.IFCFACESURFACE'] * TYPEOF(temp)) = 1))

)) = 0;


  			WR23			 : 			EXISTS(SELF\IfcRepresentation.RepresentationType);


  			WR24			 : 			IfcShapeRepresentationTypes(SELF\IfcRepresentation.RepresentationType, SELF\IfcRepresentation.Items);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsimpleproperty]



 

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertyBoundedValue, IfcPropertyListValue, IfcPropertyReferenceValue, IfcPropertySingleValue))

  

 











 

  			

  			

SUBTYPE OF IfcProperty;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsimplepropertytemplate]



 

  			

ENTITY IfcSimplePropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			Enumerators			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			Expression			 : 			OPTIONAL IfcStrippedOptional;




			AccessState			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsite]



 

  			

ENTITY IfcSite

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			RefLatitude			 : 			OPTIONAL IfcStrippedOptional;




			RefLongitude			 : 			OPTIONAL IfcStrippedOptional;




			RefElevation			 : 			OPTIONAL IfcStrippedOptional;




			LandTitleNumber			 : 			OPTIONAL IfcStrippedOptional;




			SiteAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsolidmodel]



 

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSweptAreaSolid)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspace]



 

  			

ENTITY IfcSpace

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;




			ElevationWithFlooring			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR

 (PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR

 ((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS (SELF\IfcObject.ObjectType));


  			CorrectTypeAssigned			 : 			(SIZEOF(IsTypedBy) = 0) OR

  ('IFCPRODUCTEXTENSION.IFCSPACETYPE' IN TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspacetype]



 

  			

ENTITY IfcSpaceType

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElementType;

  

 











 

  			

  			



			PredefinedType			 : 			IfcSpaceTypeEnum;




			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			(PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR 

((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcSpatialElementType.ElementType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialelement]



 

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElement)

  

 











 

  			

  			

SUBTYPE OF IfcProduct;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialelementtype]



 

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeProduct;

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialstructureelement]



 

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBuilding, IfcBuildingStorey, IfcSite, IfcSpace))

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElement;

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR41			 : 			(HIINDEX(SELF\IfcObjectDefinition.Decomposes) = 1) 

AND

('IFCKERNEL.IFCRELAGGREGATES' IN TYPEOF(SELF\IfcObjectDefinition.Decomposes[1])) 

AND

(('IFCKERNEL.IFCPROJECT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject)) OR

 ('IFCPRODUCTEXTENSION.IFCSPATIALSTRUCTUREELEMENT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject))

);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialstructureelementtype]



 

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpaceType)

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElementType;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsweptareasolid]



 

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcExtrudedAreaSolid, IfcRevolvedAreaSolid))

  

 











 

  			

  			

SUBTYPE OF IfcSolidModel;

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SweptAreaType			 : 			SweptArea.ProfileType = IfcProfileTypeEnum.Area;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsystem]



 

  			

ENTITY IfcSystem

  

 











 

  			

  			

SUPERTYPE OF(IfcZone)

  

 











 

  			

  			

SUBTYPE OF IfcGroup;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctable]



 

  			

ENTITY IfcTable;

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Rows			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Columns			 : 			OPTIONAL LIST [1:?] OF IfcTableColumn;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			NumberOfCellsInRow			 : 			INTEGER := HIINDEX(Rows[1].RowCells);




			NumberOfHeadings			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));




			NumberOfDataRows			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SIZEOF(QUERY( Temp <* Rows | HIINDEX(Temp.RowCells) <> HIINDEX(Rows[1].RowCells))) = 0;


  			WR2			 : 			{ 0 <= NumberOfHeadings <= 1 };







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctablecolumn]



 

  			

ENTITY IfcTableColumn;

  

 











 

  			

  			



			Identifier			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctimeperiod]



 

  			

ENTITY IfcTimePeriod;

  

 











 

  			

  			



			StartTime			 : 			IfcTime;




			EndTime			 : 			IfcTime;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctypeobject]



 

  			

ENTITY IfcTypeObject

  

 











 

  			

  			

SUPERTYPE OF(IfcTypeProduct)

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(SELF\IfcRoot.Name);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctypeproduct]



 

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			

SUPERTYPE OF(IfcSpatialElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeObject;

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ApplicableOccurrence			 : 			NOT(EXISTS(SELF\IfcTypeObject.Types[1])) OR

(SIZEOF(QUERY(temp <* SELF\IfcTypeObject.Types[1].RelatedObjects |

  NOT('IFCKERNEL.IFCPRODUCT' IN TYPEOF(temp)))

) = 0);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcvector]



 

  			

ENTITY IfcVector

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Orientation			 : 			IfcDirection;




			Magnitude			 : 			IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Orientation.Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagGreaterOrEqualZero			 : 			Magnitude >= 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcworkcalendar]



 

  			

ENTITY IfcWorkCalendar

  

 











 

  			

  			

SUBTYPE OF IfcControl;

  

 











 

  			

  			



			WorkingTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			ExceptionTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWorkCalendarTypeEnum.USERDEFINED) OR

((PredefinedType = IfcWorkCalendarTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcObject.ObjectType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcworktime]



 

  			

ENTITY IfcWorkTime

  

 











 

  			

  			

SUBTYPE OF IfcSchedulingTime;

  

 











 

  			

  			



			RecurrencePattern			 : 			OPTIONAL IfcRecurrencePattern;




			Start			 : 			OPTIONAL IfcDate;




			Finish			 : 			OPTIONAL IfcDate;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifczone]



 

  			

ENTITY IfcZone

  

 











 

  			

  			

SUBTYPE OF IfcSystem;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			(SIZEOF(SELF\IfcGroup.IsGroupedBy) = 0) OR

	(SIZEOF (QUERY (temp <* SELF\IfcGroup.IsGroupedBy[1].RelatedObjects |  

		NOT(('IFCPRODUCTEXTENSION.IFCZONE' IN TYPEOF(temp)) OR 

		('IFCPRODUCTEXTENSION.IFCSPACE' IN TYPEOF(temp)) OR

		('IFCPRODUCTEXTENSION.IFCSPATIALZONE' IN TYPEOF(temp))

	))) = 0);







  

 











 

  			

END_ENTITY;
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RULE IfcRepresentationContextSameWCS FOR (

IfcGeometricRepresentationContext

);




LOCAL
  IsDifferent  : LOGICAL := FALSE;
END_LOCAL;
  IF (SIZEOF(IfcGeometricRepresentationContext) > 1)
  THEN
    REPEAT i := 2 TO HIINDEX(IfcGeometricRepresentationContext);
      IF (IfcGeometricRepresentationContext[1].WorldCoordinateSystem :<>: IfcGeometricRepresentationContext[i].WorldCoordinateSystem)
      THEN
        IsDifferent := (NOT(IfcSameValidPrecision(IfcGeometricRepresentationContext[1].Precision,
                                                  IfcGeometricRepresentationContext[i].Precision)))
                    OR (NOT(IfcSameAxis2Placement(IfcGeometricRepresentationContext[1].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[i].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[1].Precision)));
        IF (IsDifferent = TRUE) THEN
          ESCAPE;
        END_IF;
      END_IF;
    END_REPEAT;
  END_IF;




    WHERE




    

WR1

 : IsDifferent = FALSE




END_RULE;
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RULE IfcSingleProjectInstance FOR (

IfcProject

);




    WHERE




    

WR1

 : SIZEOF(IfcProject) <= 1




END_RULE;









END_SCHEMA;
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SCHEMA BPie2013;



TYPE IfcStrippedOptional = BOOLEAN;

END_TYPE;



TYPE IfcAreaMeasure = REAL;

END_TYPE;



TYPE IfcBoolean = BOOLEAN;

END_TYPE;



TYPE IfcCountMeasure = NUMBER;

END_TYPE;



TYPE IfcDate = STRING;

END_TYPE;



TYPE IfcDimensionCount = INTEGER;

END_TYPE;



TYPE IfcGloballyUniqueId = STRING(22) FIXED;

END_TYPE;



TYPE IfcIdentifier = STRING(255);

END_TYPE;



TYPE IfcIlluminanceMeasure = REAL;

END_TYPE;



TYPE IfcInteger = INTEGER;

END_TYPE;



TYPE IfcLabel = STRING(255);

END_TYPE;



TYPE IfcLengthMeasure = REAL;

END_TYPE;



TYPE IfcLogical = LOGICAL;

END_TYPE;



TYPE IfcMassDensityMeasure = REAL;

END_TYPE;



TYPE IfcPlanarForceMeasure = REAL;

END_TYPE;



TYPE IfcPlaneAngleMeasure = REAL;

END_TYPE;



TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;

END_TYPE;



TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;

END_TYPE;



TYPE IfcRatioMeasure = REAL;

END_TYPE;



TYPE IfcReal = REAL;

END_TYPE;



TYPE IfcSoundPowerLevelMeasure = REAL;

END_TYPE;



TYPE IfcSoundPowerMeasure = REAL;

END_TYPE;



TYPE IfcText = STRING;

END_TYPE;



TYPE IfcThermalTransmittanceMeasure = REAL;

END_TYPE;



TYPE IfcThermodynamicTemperatureMeasure = REAL;

END_TYPE;



TYPE IfcTime = STRING;

END_TYPE;



TYPE IfcTimeMeasure = REAL;

END_TYPE;



TYPE IfcBenchmarkEnum = ENUMERATION OF

	(GREATERTHAN

	,GREATERTHANOREQUALTO

	,LESSTHAN

	,LESSTHANOREQUALTO

	,EQUALTO

	,NOTEQUALTO

	,INCLUDES

	,NOTINCLUDES

	,INCLUDEDIN

	,NOTINCLUDEDIN);

END_TYPE;



TYPE IfcConstraintEnum = ENUMERATION OF

	(HARD

	,SOFT

	,ADVISORY

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcObjectiveEnum = ENUMERATION OF

	(CODECOMPLIANCE

	,CODEWAIVER

	,DESIGNINTENT

	,EXTERNAL

	,HEALTHANDSAFETY

	,MERGECONFLICT

	,MODELVIEW

	,PARAMETER

	,REQUIREMENT

	,SPECIFICATION

	,TRIGGERCONDITION

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcProfileTypeEnum = ENUMERATION OF

	(CURVE

	,AREA);

END_TYPE;



TYPE IfcPropertySetTemplateTypeEnum = ENUMERATION OF

	(PSET_TYPEDRIVENONLY

	,PSET_TYPEDRIVENOVERRIDE

	,PSET_OCCURRENCEDRIVEN

	,PSET_PERFORMANCEDRIVEN

	,QTO_TYPEDRIVENONLY

	,QTO_TYPEDRIVENOVERRIDE

	,QTO_OCCURRENCEDRIVEN

	,NOTDEFINED);

END_TYPE;



TYPE IfcRecurrenceTypeEnum = ENUMERATION OF

	(DAILY

	,WEEKLY

	,MONTHLY_BY_DAY_OF_MONTH

	,MONTHLY_BY_POSITION

	,BY_DAY_COUNT

	,BY_WEEKDAY_COUNT

	,YEARLY_BY_DAY_OF_MONTH

	,YEARLY_BY_POSITION);

END_TYPE;



TYPE IfcSpaceTypeEnum = ENUMERATION OF

	(SPACE

	,PARKING

	,GFA

	,INTERNAL

	,EXTERNAL

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcActorSelect = SELECT

);

END_TYPE;



TYPE IfcAxis2Placement = SELECT

);

END_TYPE;



TYPE IfcClassificationReferenceSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcClassificationSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcDefinitionSelect = SELECT

	(IfcObjectDefinition

	,IfcPropertyDefinition);

END_TYPE;



TYPE IfcGeometricSetSelect = SELECT

	(IfcCurve

	,IfcPoint);

END_TYPE;



TYPE IfcMetricValueSelect = SELECT

	(IfcReference

	,IfcTable

	,IfcValue);

END_TYPE;



TYPE IfcPropertySetDefinitionSelect = SELECT

	(IfcPropertySetDefinition);

END_TYPE;



TYPE IfcValue = SELECT

);

END_TYPE;



ENTITY IfcActor

 SUPERTYPE OF (ONEOF

    (IfcOccupant))

 SUBTYPE OF (IfcObject);

	TheActor : IfcActorSelect;

 INVERSE

	IsActingUpon : SET [0:?] OF IfcRelAssignsToActor FOR RelatingActor;

END_ENTITY;



ENTITY IfcAxis1Placement

 SUBTYPE OF (IfcPlacement);

	Axis : OPTIONAL IfcStrippedOptional;

 DERIVE

	Z : IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));

END_ENTITY;



ENTITY IfcBoundedCurve

 ABSTRACT

 SUBTYPE OF (IfcCurve);

END_ENTITY;



ENTITY IfcBuilding

 SUBTYPE OF (IfcSpatialStructureElement);

	ElevationOfRefHeight : OPTIONAL IfcStrippedOptional;

	ElevationOfTerrain : OPTIONAL IfcStrippedOptional;

	BuildingAddress : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcBuildingStorey

 SUBTYPE OF (IfcSpatialStructureElement);

	Elevation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCartesianPoint

 SUBTYPE OF (IfcPoint);

	Coordinates : LIST [1:3] OF IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(Coordinates);

END_ENTITY;



ENTITY IfcClassification

 SUBTYPE OF (IfcExternalInformation);

	Source : OPTIONAL IfcLabel;

	Edition : OPTIONAL IfcStrippedOptional;

	EditionDate : OPTIONAL IfcStrippedOptional;

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	Location : OPTIONAL IfcStrippedOptional;

	ReferenceTokens : OPTIONAL LIST [1:?] OF IfcIdentifier;

 INVERSE

	ClassificationForObjects : SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;

	HasReferences : SET [0:?] OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;



ENTITY IfcClassificationReference

 SUBTYPE OF (IfcExternalReference);

	ReferencedSource : OPTIONAL IfcClassificationReferenceSelect;

	Description : OPTIONAL IfcStrippedOptional;

	Sort : OPTIONAL IfcStrippedOptional;

 INVERSE

	ClassificationRefForObjects : SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;

	HasReferences : SET [0:?] OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;



ENTITY IfcComplexPropertyTemplate

 SUBTYPE OF (IfcPropertyTemplate);

	UsageName : OPTIONAL IfcStrippedOptional;

	TemplateType : OPTIONAL IfcStrippedOptional;

	HasPropertyTemplates : OPTIONAL SET [1:?] OF IfcPropertyTemplate;

END_ENTITY;



ENTITY IfcConstraint

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcMetric

    ,IfcObjective));

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	ConstraintGrade : IfcConstraintEnum;

	ConstraintSource : OPTIONAL IfcStrippedOptional;

	CreatingActor : OPTIONAL IfcStrippedOptional;

	CreationTime : OPTIONAL IfcStrippedOptional;

	UserDefinedGrade : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcContext

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProject

    ,IfcProjectLibrary))

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

	LongName : OPTIONAL IfcStrippedOptional;

	Phase : OPTIONAL IfcStrippedOptional;

	RepresentationContexts : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	UnitsInContext : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;

	Declares : SET [0:?] OF IfcRelDeclares FOR RelatingContext;

END_ENTITY;



ENTITY IfcControl

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcWorkCalendar))

 SUBTYPE OF (IfcObject);

	Identification : OPTIONAL IfcStrippedOptional;

 INVERSE

	Controls : SET [0:?] OF IfcRelAssignsToControl FOR RelatingControl;

END_ENTITY;



ENTITY IfcCurve

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBoundedCurve

    ,IfcLine))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := IfcCurveDim(SELF);

END_ENTITY;



ENTITY IfcDirection

 SUBTYPE OF (IfcGeometricRepresentationItem);

	DirectionRatios : LIST [2:3] OF IfcStrippedOptional;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(DirectionRatios);

END_ENTITY;



ENTITY IfcElementQuantity

 SUBTYPE OF (IfcQuantitySet);

	MethodOfMeasurement : OPTIONAL IfcStrippedOptional;

	Quantities : SET [1:?] OF IfcPhysicalQuantity;

END_ENTITY;



ENTITY IfcExternalInformation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcClassification));

END_ENTITY;



ENTITY IfcExternalReference

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcClassificationReference));

	Location : OPTIONAL IfcStrippedOptional;

	Identification : OPTIONAL IfcIdentifier;

	Name : OPTIONAL IfcLabel;

END_ENTITY;



ENTITY IfcExtrudedAreaSolid

 SUBTYPE OF (IfcSweptAreaSolid);

	ExtrudedDirection : IfcDirection;

	Depth : IfcPositiveLengthMeasure;

END_ENTITY;



ENTITY IfcGeometricCurveSet

 SUBTYPE OF (IfcGeometricSet);

END_ENTITY;



ENTITY IfcGeometricRepresentationContext

 SUBTYPE OF (IfcRepresentationContext);

	CoordinateSpaceDimension : IfcDimensionCount;

	Precision : OPTIONAL IfcStrippedOptional;

	WorldCoordinateSystem : IfcAxis2Placement;

	TrueNorth : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcGeometricRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCurve

    ,IfcDirection

    ,IfcGeometricSet

    ,IfcPlacement

    ,IfcPoint

    ,IfcSolidModel

    ,IfcVector))

 SUBTYPE OF (IfcRepresentationItem);

END_ENTITY;



ENTITY IfcGeometricSet

 SUPERTYPE OF (ONEOF

    (IfcGeometricCurveSet))

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Elements : SET [1:?] OF IfcGeometricSetSelect;

 DERIVE

	Dim : IfcDimensionCount := Elements[1].Dim;

END_ENTITY;



ENTITY IfcGroup

 SUPERTYPE OF (ONEOF

    (IfcSystem))

 SUBTYPE OF (IfcObject);

 INVERSE

	IsGroupedBy : SET [0:?] OF IfcRelAssignsToGroup FOR RelatingGroup;

END_ENTITY;



ENTITY IfcLine

 SUBTYPE OF (IfcCurve);

	Pnt : IfcCartesianPoint;

	Dir : IfcVector;

END_ENTITY;



ENTITY IfcMaterial

 SUBTYPE OF (IfcMaterialDefinition);

	Name : IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Category : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcMetric

 SUBTYPE OF (IfcConstraint);

	Benchmark : IfcBenchmarkEnum;

	ValueSource : OPTIONAL IfcLabel;

	DataValue : IfcMetricValueSelect;

	ReferencePath : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcObject

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcActor

    ,IfcControl

    ,IfcGroup

    ,IfcProduct))

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsTypedBy : SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;

END_ENTITY;



ENTITY IfcObjectDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcContext

    ,IfcObject

    ,IfcTypeObject))

 SUBTYPE OF (IfcRoot);

 INVERSE

	HasAssignments : SET [0:?] OF IfcRelAssigns FOR RelatedObjects;

	HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;

	IsDecomposedBy : SET [0:?] OF IfcRelAggregates FOR RelatingObject;

	Decomposes : SET [0:1] OF IfcRelAggregates FOR RelatedObjects;

	HasAssociations : SET [0:?] OF IfcRelAssociates FOR RelatedObjects;

END_ENTITY;



ENTITY IfcObjective

 SUBTYPE OF (IfcConstraint);

	BenchmarkValues : OPTIONAL LIST [1:?] OF IfcConstraint;

	LogicalAggregator : OPTIONAL IfcStrippedOptional;

	ObjectiveQualifier : IfcObjectiveEnum;

	UserDefinedQualifier : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcOccupant

 SUBTYPE OF (IfcActor);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPhysicalQuantity

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPhysicalSimpleQuantity));

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPhysicalSimpleQuantity

 ABSTRACT

 SUBTYPE OF (IfcPhysicalQuantity);

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPlacement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcAxis1Placement))

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Location : IfcCartesianPoint;

 DERIVE

	Dim : IfcDimensionCount := Location.Dim;

END_ENTITY;



ENTITY IfcPoint

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCartesianPoint))

 SUBTYPE OF (IfcGeometricRepresentationItem);

END_ENTITY;



ENTITY IfcProduct

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialElement))

 SUBTYPE OF (IfcObject);

	ObjectPlacement : OPTIONAL IfcStrippedOptional;

	Representation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProductDefinitionShape

 SUBTYPE OF (IfcProductRepresentation);

 INVERSE

	ShapeOfProduct : SET [1:?] OF IfcProduct FOR Representation;

END_ENTITY;



ENTITY IfcProductRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProductDefinitionShape));

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Representations : LIST [1:?] OF IfcRepresentation;

END_ENTITY;



ENTITY IfcProfileDef;

	ProfileType : IfcProfileTypeEnum;

	ProfileName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProject

 SUBTYPE OF (IfcContext);

END_ENTITY;



ENTITY IfcProjectLibrary

 SUBTYPE OF (IfcContext);

END_ENTITY;



ENTITY IfcProperty

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSimpleProperty))

 SUBTYPE OF (IfcPropertyAbstraction);

	Name : IfcIdentifier;

	Description : OPTIONAL IfcStrippedOptional;

 INVERSE

	PartOfPset : SET [0:?] OF IfcPropertySet FOR HasProperties;

END_ENTITY;



ENTITY IfcPropertyAbstraction

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProperty));

END_ENTITY;



ENTITY IfcPropertyBoundedValue

 SUBTYPE OF (IfcSimpleProperty);

	UpperBoundValue : OPTIONAL IfcStrippedOptional;

	LowerBoundValue : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

	SetPointValue : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySetDefinition

    ,IfcPropertyTemplateDefinition))

 SUBTYPE OF (IfcRoot);

 INVERSE

	HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;

	HasAssociations : SET [0:?] OF IfcRelAssociates FOR RelatedObjects;

END_ENTITY;



ENTITY IfcPropertyListValue

 SUBTYPE OF (IfcSimpleProperty);

	ListValues : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyReferenceValue

 SUBTYPE OF (IfcSimpleProperty);

	UsageName : OPTIONAL IfcStrippedOptional;

	PropertyReference : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertySet

 SUBTYPE OF (IfcPropertySetDefinition);

	HasProperties : SET [1:?] OF IfcProperty;

END_ENTITY;



ENTITY IfcPropertySetDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySet

    ,IfcQuantitySet))

 SUBTYPE OF (IfcPropertyDefinition);

 INVERSE

	DefinesType : SET [0:?] OF IfcTypeObject FOR HasPropertySets;

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByTemplate FOR RelatedPropertySets;

	DefinesOccurrence : SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;

END_ENTITY;



ENTITY IfcPropertySetTemplate

 SUBTYPE OF (IfcPropertyTemplateDefinition);

	TemplateType : OPTIONAL IfcPropertySetTemplateTypeEnum;

	ApplicableEntity : OPTIONAL IfcStrippedOptional;

	HasPropertyTemplates : SET [1:?] OF IfcPropertyTemplate;

 INVERSE

	Defines : SET [0:?] OF IfcRelDefinesByTemplate FOR RelatingTemplate;

END_ENTITY;



ENTITY IfcPropertySingleValue

 SUBTYPE OF (IfcSimpleProperty);

	NominalValue : OPTIONAL IfcValue;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyTemplate

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcComplexPropertyTemplate

    ,IfcSimplePropertyTemplate))

 SUBTYPE OF (IfcPropertyTemplateDefinition);

 INVERSE

	PartOfComplexTemplate : SET [0:?] OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;

	PartOfPsetTemplate : SET [0:?] OF IfcPropertySetTemplate FOR HasPropertyTemplates;

END_ENTITY;



ENTITY IfcPropertyTemplateDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySetTemplate

    ,IfcPropertyTemplate))

 SUBTYPE OF (IfcPropertyDefinition);

END_ENTITY;



ENTITY IfcQuantitySet

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcElementQuantity))

 SUBTYPE OF (IfcPropertySetDefinition);

END_ENTITY;



ENTITY IfcRecurrencePattern;

	RecurrenceType : IfcRecurrenceTypeEnum;

	DayComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	WeekdayComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	MonthComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	Position : OPTIONAL IfcStrippedOptional;

	Interval : OPTIONAL IfcStrippedOptional;

	Occurrences : OPTIONAL IfcStrippedOptional;

	TimePeriods : OPTIONAL LIST [1:?] OF IfcTimePeriod;

END_ENTITY;



ENTITY IfcReference;

	TypeIdentifier : OPTIONAL IfcIdentifier;

	AttributeIdentifier : OPTIONAL IfcIdentifier;

	InstanceName : OPTIONAL IfcLabel;

	ListPositions : OPTIONAL LIST [1:?] OF INTEGER;

	InnerReference : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcRelAggregates

 SUBTYPE OF (IfcRelDecomposes);

	RelatingObject : IfcObjectDefinition;

	RelatedObjects : SET [1:?] OF IfcObjectDefinition;

END_ENTITY;



ENTITY IfcRelAssigns

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssignsToActor

    ,IfcRelAssignsToControl

    ,IfcRelAssignsToGroup))

 SUBTYPE OF (IfcRelationship);

	RelatedObjects : SET [1:?] OF IfcObjectDefinition;

	RelatedObjectsType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelAssignsToActor

 SUBTYPE OF (IfcRelAssigns);

	RelatingActor : IfcActor;

	ActingRole : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelAssignsToControl

 SUBTYPE OF (IfcRelAssigns);

	RelatingControl : IfcControl;

END_ENTITY;



ENTITY IfcRelAssignsToGroup

 SUBTYPE OF (IfcRelAssigns);

	RelatingGroup : IfcGroup;

END_ENTITY;



ENTITY IfcRelAssociates

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssociatesClassification

    ,IfcRelAssociatesConstraint))

 SUBTYPE OF (IfcRelationship);

	RelatedObjects : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelAssociatesClassification

 SUBTYPE OF (IfcRelAssociates);

	RelatingClassification : IfcClassificationSelect;

END_ENTITY;



ENTITY IfcRelAssociatesConstraint

 SUBTYPE OF (IfcRelAssociates);

	Intent : OPTIONAL IfcStrippedOptional;

	RelatingConstraint : IfcConstraint;

END_ENTITY;



ENTITY IfcRelDeclares

 SUBTYPE OF (IfcRelationship);

	RelatingContext : IfcContext;

	RelatedDefinitions : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDecomposes

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAggregates))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefines

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelDefinesByProperties

    ,IfcRelDefinesByTemplate

    ,IfcRelDefinesByType))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefinesByProperties

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:1] OF IfcObjectDefinition;

	RelatingPropertyDefinition : IfcPropertySetDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDefinesByTemplate

 SUBTYPE OF (IfcRelDefines);

	RelatedPropertySets : SET [1:?] OF IfcPropertySetDefinition;

	RelatingTemplate : IfcPropertySetTemplate;

END_ENTITY;



ENTITY IfcRelDefinesByType

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:?] OF IfcObject;

	RelatingType : IfcTypeObject;

END_ENTITY;



ENTITY IfcRelationship

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssigns

    ,IfcRelAssociates

    ,IfcRelDeclares

    ,IfcRelDecomposes

    ,IfcRelDefines))

 SUBTYPE OF (IfcRoot);

END_ENTITY;



ENTITY IfcRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcShapeModel));

	ContextOfItems : IfcRepresentationContext;

	RepresentationIdentifier : OPTIONAL IfcLabel;

	RepresentationType : OPTIONAL IfcLabel;

	Items : SET [1:?] OF IfcRepresentationItem;

 INVERSE

	OfProductRepresentation : SET [0:?] OF IfcProductRepresentation FOR Representations;

END_ENTITY;



ENTITY IfcRepresentationContext

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGeometricRepresentationContext));

	ContextIdentifier : OPTIONAL IfcStrippedOptional;

	ContextType : OPTIONAL IfcStrippedOptional;

 INVERSE

	RepresentationsInContext : SET [0:?] OF IfcRepresentation FOR ContextOfItems;

END_ENTITY;



ENTITY IfcRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGeometricRepresentationItem));

END_ENTITY;



ENTITY IfcRevolvedAreaSolid

 SUBTYPE OF (IfcSweptAreaSolid);

	Axis : IfcAxis1Placement;

	Angle : IfcPlaneAngleMeasure;

 DERIVE

	AxisLine : IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));

END_ENTITY;



ENTITY IfcRoot

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcObjectDefinition

    ,IfcPropertyDefinition

    ,IfcRelationship));

	GlobalId : IfcGloballyUniqueId;

	OwnerHistory : OPTIONAL IfcStrippedOptional;

	Name : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSchedulingTime

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcWorkTime));

	Name : OPTIONAL IfcStrippedOptional;

	DataOrigin : OPTIONAL IfcStrippedOptional;

	UserDefinedDataOrigin : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcShapeModel

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcShapeRepresentation))

 SUBTYPE OF (IfcRepresentation);

END_ENTITY;



ENTITY IfcShapeRepresentation

 SUBTYPE OF (IfcShapeModel);

END_ENTITY;



ENTITY IfcSimpleProperty

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertyBoundedValue

    ,IfcPropertyListValue

    ,IfcPropertyReferenceValue

    ,IfcPropertySingleValue))

 SUBTYPE OF (IfcProperty);

END_ENTITY;



ENTITY IfcSimplePropertyTemplate

 SUBTYPE OF (IfcPropertyTemplate);

	TemplateType : OPTIONAL IfcStrippedOptional;

	PrimaryMeasureType : OPTIONAL IfcStrippedOptional;

	SecondaryMeasureType : OPTIONAL IfcStrippedOptional;

	Enumerators : OPTIONAL IfcStrippedOptional;

	PrimaryUnit : OPTIONAL IfcStrippedOptional;

	SecondaryUnit : OPTIONAL IfcStrippedOptional;

	Expression : OPTIONAL IfcStrippedOptional;

	AccessState : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSite

 SUBTYPE OF (IfcSpatialStructureElement);

	RefLatitude : OPTIONAL IfcStrippedOptional;

	RefLongitude : OPTIONAL IfcStrippedOptional;

	RefElevation : OPTIONAL IfcStrippedOptional;

	LandTitleNumber : OPTIONAL IfcStrippedOptional;

	SiteAddress : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSolidModel

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSweptAreaSolid))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcSpace

 SUBTYPE OF (IfcSpatialStructureElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

	ElevationWithFlooring : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpaceType

 SUBTYPE OF (IfcSpatialStructureElementType);

	PredefinedType : IfcSpaceTypeEnum;

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialStructureElement))

 SUBTYPE OF (IfcProduct);

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialStructureElementType))

 SUBTYPE OF (IfcTypeProduct);

	ElementType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialStructureElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBuilding

    ,IfcBuildingStorey

    ,IfcSite

    ,IfcSpace))

 SUBTYPE OF (IfcSpatialElement);

	CompositionType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialStructureElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpaceType))

 SUBTYPE OF (IfcSpatialElementType);

END_ENTITY;



ENTITY IfcSweptAreaSolid

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcExtrudedAreaSolid

    ,IfcRevolvedAreaSolid))

 SUBTYPE OF (IfcSolidModel);

	SweptArea : IfcProfileDef;

	Position : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSystem

 SUPERTYPE OF (ONEOF

    (IfcZone))

 SUBTYPE OF (IfcGroup);

END_ENTITY;



ENTITY IfcTable;

	Name : OPTIONAL IfcStrippedOptional;

	Rows : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Columns : OPTIONAL LIST [1:?] OF IfcTableColumn;

 DERIVE

	NumberOfCellsInRow : INTEGER := HIINDEX(Rows[1].RowCells);

	NumberOfHeadings : INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));

	NumberOfDataRows : INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));

END_ENTITY;



ENTITY IfcTableColumn;

	Identifier : OPTIONAL IfcIdentifier;

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

	ReferencePath : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcTimePeriod;

	StartTime : IfcTime;

	EndTime : IfcTime;

END_ENTITY;



ENTITY IfcTypeObject

 SUPERTYPE OF (ONEOF

    (IfcTypeProduct))

 SUBTYPE OF (IfcObjectDefinition);

	ApplicableOccurrence : OPTIONAL IfcStrippedOptional;

	HasPropertySets : OPTIONAL SET [1:?] OF IfcStrippedOptional;

 INVERSE

	Types : SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

END_ENTITY;



ENTITY IfcTypeProduct

 SUPERTYPE OF (ONEOF

    (IfcSpatialElementType))

 SUBTYPE OF (IfcTypeObject);

	RepresentationMaps : OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;

	Tag : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcVector

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Orientation : IfcDirection;

	Magnitude : IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := Orientation.Dim;

END_ENTITY;



ENTITY IfcWorkCalendar

 SUBTYPE OF (IfcControl);

	WorkingTimes : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	ExceptionTimes : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWorkTime

 SUBTYPE OF (IfcSchedulingTime);

	RecurrencePattern : OPTIONAL IfcRecurrencePattern;

	Start : OPTIONAL IfcDate;

	Finish : OPTIONAL IfcDate;

END_ENTITY;



ENTITY IfcZone

 SUBTYPE OF (IfcSystem);

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



RULE IfcRepresentationContextSameWCS FOR

	(IfcGeometricRepresentationContext);

LOCAL

  IsDifferent  : LOGICAL := FALSE;

END_LOCAL;

  IF (SIZEOF(IfcGeometricRepresentationContext) > 1)

  THEN

    REPEAT i := 2 TO HIINDEX(IfcGeometricRepresentationContext);

      IF (IfcGeometricRepresentationContext[1].WorldCoordinateSystem :<>: IfcGeometricRepresentationContext[i].WorldCoordinateSystem)

      THEN

        IsDifferent := (NOT(IfcSameValidPrecision(IfcGeometricRepresentationContext[1].Precision,

                                                  IfcGeometricRepresentationContext[i].Precision)))

                    OR (NOT(IfcSameAxis2Placement(IfcGeometricRepresentationContext[1].WorldCoordinateSystem,

                                                  IfcGeometricRepresentationContext[i].WorldCoordinateSystem,

                                                  IfcGeometricRepresentationContext[1].Precision)));

        IF (IsDifferent = TRUE) THEN

          ESCAPE;

        END_IF;

      END_IF;

    END_REPEAT;

  END_IF;

    WHERE

      WR1 : IsDifferent = FALSE;

END_RULE;



RULE IfcSingleProjectInstance FOR

	(IfcProject);



    WHERE

      WR1 : SIZEOF(IfcProject) <= 1;

END_RULE;



END_SCHEMA;
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ISO-10303-21;

HEADER;

FILE_DESCRIPTION((),'2;1');

FILE_NAME('E:\\dev\\dRofus\\MVD_BPIE2013\\annex\\annex-a\\building-programming\\BPie2013.ifc.txt','2013-07-23T16:50:34',('Sony DUO 11'),('VAIO'),'buildingSMART IFCDOC 5.2','buildingSMART IFC Documentation Generator',$);

FILE_SCHEMA(('IFC4'));

ENDSEC;



DATA;

#1= IFCPROJECT('1Dif5s8WH0hQrwBFw8H147',$,'IFC4 Property Set Templates',$,$,$,$,$,$);

#2= IFCLIBRARYINFORMATION('IFC4 Property Set Templates','IFC4',$,'2013-07-23T16:50:34','',$);

#3= IFCRELASSOCIATESLIBRARY('3W5kjXlWPCDfMyIMDKtJPG',$,$,$,(#1),#2);

#4= IFCRELDECLARES('1_YP$BCfDE_9ovadTjlPEU',$,$,$,#1,(#5,#132,#207,#266,#319,#408,#469,#494,#550,#711,#752,#756,#764,#773,#775,#791,#798,#811,#823,#830,#837,#851,#862,#870,#875,#883,#890,#903,#911,#924,#930));

#5= IFCPROPERTYSETTEMPLATE('20PQUtlBPC4QbwFwuTU3xf',$,'Pset_BuildingCommon','Properties common to the definition of all instances of IfcBuilding. Please note that several building attributes are handled directly at the IfcBuilding instance, the building number (or short name) by IfcBuilding.Name, the building name (or long name) by IfcBuilding.LongName, and the description (or comments) by IfcBuilding.Description. Actual building quantities, like building perimeter, building area and building volume are provided by IfcElementQuantity, and the building classification according to national building code by IfcClassificationReference.',.PSET_TYPEDRIVENOVERRIDE.,'IfcBuilding',(#12,#21,#30,#39,#48,#57,#66,#75,#84,#93,#100,#109,#118,#123));

#6= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#7= IFCRELASSOCIATESLIBRARY('2lNotmIPvCi9fZt8tYrXkw',$,$,$,(#5),#6);

#8= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcBuilding. Veuillez noter que plusieurs attributs sont port\S\is directement par l''instance IfcBuilding : le num\S\iro du b\S\btiment ou nom court (IfcBuilding.Name), le nom ou nom long (IfcBuilding.LongName), et la description ou des commentaires (IfcBuilding.Description). Les quantit\S\is r\S\ielles du site comme le p\S\irim\S\htre, la superficie et le volume du b\S\btiment sont fournis par des instances de IfcElementQuantity, et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference.','fr-FR',#2);

#9= IFCRELASSOCIATESLIBRARY('3BmwDTwJzCMAGehh2ywe$1',$,$,$,(#5),#8);

#10= IFCLIBRARYREFERENCE($,$,$,'IfcBuilding\X2\30AA30D630B830A730AF30C8306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930025EFA726930CA30F330D030FC306F\X0\IfcBuilding.Name\X2\30015EFA7269540D79F0306F\X0\IfcBuilding.LondName\X2\3001305D305730668A188FF0307E305F306F30B330E130F330C8306F\X0\IfcBuilding.Description\X2\30678A2D5B9A3059308B30025B9F969B306E5EFA7269306B95A23059308B657091CF30014F8B304830705EFA7269546856F2957730015EFA726997627A4D30015EFA72694F537A4D7B49306F\X0\IfcElementQuantity\X2\30678A2D5B9A3059308B3002307E305F30015EFA7BC957FA6E966CD5306E5EFA72695206985E306B95A230573066306F3001\X0\IfcClassificationReference\X2\30678A2D5B9A3059308B3002\X0\','ja-JP',#2);

#11= IFCRELASSOCIATESLIBRARY('24AUbALa58qRMapSFjBP8s',$,$,$,(#5),#10);

#12= IFCSIMPLEPROPERTYTEMPLATE('2L5CoRl7PFDeLOa7OX2YUo',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#13= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Geb\S\dude, z.B. nach der Geb\S\dudelassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#14= IFCRELASSOCIATESLIBRARY('3O3dzxA5DDYQrc9d3dYwU9',$,$,$,(#12),#13);

#15= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte de ce projet (exemple : "type A1"). A fournir s''il n''y a pas de r\S\if\S\irence \S\` une classification en usage.','fr-FR',#2);

#16= IFCRELASSOCIATESLIBRARY('3c3JUeti93jRd2JRH_hDeK',$,$,$,(#12),#15);

#17= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#18= IFCRELASSOCIATESLIBRARY('1fdz5I5wb5TgBJtKABZ$_g',$,$,$,(#12),#17);

#19= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#20= IFCRELASSOCIATESLIBRARY('066B9n58b8$O01$uKsFV0w',$,$,$,(#12),#19);

#21= IFCSIMPLEPROPERTYTEMPLATE('0zy2KGRqr4TuAglMh3dsgY',$,'BuildingID','A unique identifier assigned to a building. A temporary identifier is initially assigned at the time of making a planning application. This temporary identifier is changed to a permanent identifier when the building is registered into a statutory buildings and properties database.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#22= IFCLIBRARYREFERENCE($,$,'Geb\S\dudekennzeichen','Geb\S\dudekennzeichen dieses Geb\S\dudes. W\S\dhrend der Baueingabe ist es das tempor\S\dre Kennzeichnen des Bauantrags.','de-DE',#2);

#23= IFCRELASSOCIATESLIBRARY('0MFZ$gzur8QeRiUFEUwgOe',$,$,$,(#21),#22);

#24= IFCLIBRARYREFERENCE($,$,'IdBatiment','Un identifiant unique attribu\S\i au b\S\btiment. Un identifiant temporaire est attribu\S\i au moment de la programmation. Il est ensuite remplac\S\i par un identifiant permanent lorsque le b\S\btiment est enregistr\S\i dans une base de donn\S\ies de nature r\S\hglementaire.','fr-FR',#2);

#25= IFCRELASSOCIATESLIBRARY('1rwZIXS1H0vPXFJoPu$Vzx',$,$,$,(#21),#24);

#26= IFCLIBRARYREFERENCE($,$,'\X2\5EFA72698A1853F7\X0\','\X2\5EFA7269306B4ED84E0E3055308C308B30E630CB30FC30AF306A8B5852255B5030028A08753B89818ACB306E969B306B4F7F75283055308C308B521D671F306E4E0066427684306A8B5852255B5030023053306E4E0066427684306A8B5852255B50306F30015EFA7269304C6B635F0F306B767B93323055308C305F969B306B60524E457684306A8B5852255B5030783068590966F43055308C308B3002\X0\','ja-JP',#2);

#27= IFCRELASSOCIATESLIBRARY('1PLVNOkJPCHvaIbPUoNNdC',$,$,$,(#21),#26);

#28= IFCLIBRARYREFERENCE($,$,'\X2\AC74BB3C\X0\ ID','\X2\AC74BB3CC5D0\X0\ \X2\BD80C5ECB418B294\X0\ \X2\ACE0C720\X0\ \X2\C2DDBCC4C790C774B2E4\X0\. \X2\ACC4D68D\X0\ \X2\C694CCADC2DC\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\CD08AE30\X0\ \X2\C784C2DC\X0\ \X2\C2DDBCC4C790C774B2E4\X0\. \X2\C774\X0\ \X2\C784C2DC\X0\ \X2\C2DDBCC4C790B294\X0\ \X2\AC74BB3CC774\X0\ \X2\C815C2DDC73CB85C\X0\ \X2\B4F1B85DB41C\X0\ \X2\ACBDC6B0C5D0\X0\ \X2\C601AD6CC801C778\X0\ \X2\C2DDBCC4C790B85C\X0\ \X2\BCC0ACBDB41CB2E4\X0\.','ko-KR',#2);

#29= IFCRELASSOCIATESLIBRARY('2ldzNJlePCcQl9jvLJ8Kei',$,$,$,(#21),#28);

#30= IFCSIMPLEPROPERTYTEMPLATE('1P_ofTR3DCrOi6ZNYetuZY',$,'IsPermanentID','Indicates whether the identity assigned to a building is permanent (= TRUE) or temporary (=FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#31= IFCLIBRARYREFERENCE($,$,'Geb\S\dudekennzeichen permanent','Angabe, on das angegebene Geb\S\dudekennzeichen permanent ist (TRUE), oder eine tempor\S\dre Antragsnummer (FALSE).','de-DE',#2);

#32= IFCRELASSOCIATESLIBRARY('2CNp$709X8nOXvKxVltPOP',$,$,$,(#30),#31);

#33= IFCLIBRARYREFERENCE($,$,'IdPermanent','Indique si l''identifiant attribu\S\ie au b\S\btiment est permanent (=VRAI) ou temporaire (=FAUX).','fr-FR',#2);

#34= IFCRELASSOCIATESLIBRARY('3W52M2EXDAeRnWJME1IS$B',$,$,$,(#30),#33);

#35= IFCLIBRARYREFERENCE($,$,'\X2\6C384E45\X0\ID\X2\533A5206\X0\','\X2\5EFA7269\X0\ID\X2\304C60524E457684306A\X0\ID\X2\304B30693046304B306E30D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#36= IFCRELASSOCIATESLIBRARY('3pyL_GMhDD_BmAafe0M454',$,$,$,(#30),#35);

#37= IFCLIBRARYREFERENCE($,$,'\X2\C601AD6C\X0\ ID \X2\AD6CBD84\X0\','\X2\AC74BB3C\X0\ ID\X2\AC00\X0\ \X2\C601AD6CC801C778\X0\ ID \X2\C5ECBD80AC12\X0\','ko-KR',#2);

#38= IFCRELASSOCIATESLIBRARY('0xFKfpEKn9mf$pDKLwYV62',$,$,$,(#30),#37);

#39= IFCSIMPLEPROPERTYTEMPLATE('09MQyiuVr1e88h_CQvSehB',$,'ConstructionMethod','The type of construction action to the building, the project deals with, e.g. new construction, renovation, refurbishment, etc.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#40= IFCLIBRARYREFERENCE($,$,'Konstruktionsart','Wesentliche Konstruktionsart des Geb\S\dudes (Stahlbeton, Stahlbau, Holzfachwerk, etc.)','de-DE',#2);

#41= IFCRELASSOCIATESLIBRARY('1apWYYtA9FmBhl2HS66DSx',$,$,$,(#39),#40);

#42= IFCLIBRARYREFERENCE($,$,'RisqueIncendieUsagePrincipal','Le type d''intervention sur le b\S\btiment : construction neuve, r\S\inovation, r\S\ihabilitation, etc.','fr-FR',#2);

#43= IFCRELASSOCIATESLIBRARY('2eyvdcemH8_PnNHi2Bg935',$,$,$,(#39),#42);

#44= IFCLIBRARYREFERENCE($,$,'\X2\5DE54E8B7A2E5225\X0\','\X2\5DE54E8B306B304A3051308B30BF30A430D730024F8BFF1A65B07BC930FB30EA30CE30D930FC30B730E730F330FB653988C57B493002\X0\','ja-JP',#2);

#45= IFCRELASSOCIATESLIBRARY('0pZOakgQ185O56F85B3WbS',$,$,$,(#39),#44);

#46= IFCLIBRARYREFERENCE($,$,'\X2\ACF5C0AC\X0\ \X2\C885B958\X0\','\X2\ACF5C0ACC758\X0\ \X2\C720D615\X0\. \X2\C608\X0\ : \X2\C2E0CD95\X0\ \X2\B9ACB178BCA0C774C158\X0\ \S\7 \X2\AC1CC7A5\X0\ \X2\B4F1\X0\.','ko-KR',#2);

#47= IFCRELASSOCIATESLIBRARY('3PXI8iMPjCRukdsLYDrB0b',$,$,$,(#39),#46);

#48= IFCSIMPLEPROPERTYTEMPLATE('1LYUt4uNT4yePgBP4vf47b',$,'FireProtectionClass','Main fire protection class for the building which is assigned from the fire protection classification table as given by the relevant national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#49= IFCLIBRARYREFERENCE($,$,'Geb\S\dudeklasse Brandschutz','Zugewiesene Geb\S\dudeklasse nach der nationalen Brandschutzverordnung.','de-DE',#2);

#50= IFCRELASSOCIATESLIBRARY('0ScEkc$FH3AxIAwMYyXLuw',$,$,$,(#48),#49);

#51= IFCLIBRARYREFERENCE($,$,'RisqueIncendieUsageSecondaire','Classe principale de protection contre le risque incendie, selon la r\S\iglementation nationale.','fr-FR',#2);

#52= IFCRELASSOCIATESLIBRARY('2pgHmi4RvDzhw5iL8d5p4j',$,$,$,(#48),#51);

#53= IFCLIBRARYREFERENCE($,$,'\X2\8010706B7B497D1A\X0\','\X2\4E3B8981306A9632706B7B497D1A300295A290233059308B5EFA7BC957FA6E966CD530016D8896326CD5306A3069306E56FD5BB657FA6E96309253C271673002\X0\','ja-JP',#2);

#54= IFCRELASSOCIATESLIBRARY('0ykpUY$h58tATHcIEWwfBP',$,$,$,(#48),#53);

#55= IFCLIBRARYREFERENCE($,$,'\X2\BC29D654\X0\ \X2\B4F1AE09\X0\','\X2\C8FCC694\X0\ \X2\BC29D654\X0\ \X2\B4F1AE09\X0\. \X2\AD00B828\X0\ \X2\AC74CD95\X0\ \X2\AE30C900BC95\X0\, \X2\C18CBC29BC95\X0\ \X2\B4F1C758\X0\ \X2\AD6DAC00\X0\ \X2\D45CC900C744\X0\ \X2\CC38C870D558C2EDC2DCC624\X0\.','ko-KR',#2);

#56= IFCRELASSOCIATESLIBRARY('2gOJ9vFDn5PRfzAwjPyAVA',$,$,$,(#48),#55);

#57= IFCSIMPLEPROPERTYTEMPLATE('3_qnkpvyL4yAyWrJ9v9ETn',$,'SprinklerProtection','Indication whether this object is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#58= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob das Geb\S\dude durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#59= IFCRELASSOCIATESLIBRARY('3ktuIDBf18bgZjfFZfT6C_',$,$,$,(#57),#58);

#60= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#61= IFCRELASSOCIATESLIBRARY('10RJlRSFbD4vT9m$eA6e0N',$,$,$,(#57),#60);

#62= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#63= IFCRELASSOCIATESLIBRARY('35aDOpLZz4K8NBTY4JmGMo',$,$,$,(#57),#62);

#64= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#65= IFCRELASSOCIATESLIBRARY('23EgCz_bP5bPtkLixSyYCL',$,$,$,(#57),#64);

#66= IFCSIMPLEPROPERTYTEMPLATE('3NvFdeUgTFefvGHEhOZsOU',$,'SprinklerProtectionAutomatic','Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#67= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob das Geb\S\dude durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#68= IFCRELASSOCIATESLIBRARY('2yGHwPNhP3pR6thGjK3SZd',$,$,$,(#66),#67);

#69= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#70= IFCRELASSOCIATESLIBRARY('0o4moqvHnBIxzlKjyaOo5$',$,$,$,(#66),#69);

#71= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA181EA52D5533A5206\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#72= IFCRELASSOCIATESLIBRARY('1B1w548vvCSeJxcrcvaOIX',$,$,$,(#66),#71);

#73= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#74= IFCRELASSOCIATESLIBRARY('3v2fE_FhT5Nuwg2lyNcDTz',$,$,$,(#66),#73);

#75= IFCSIMPLEPROPERTYTEMPLATE('2Jmo3U_1vCMgWVOa_0omjH',$,'OccupancyType','Occupancy type for this object.\X\0AIt is defined according to the presiding national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#76= IFCLIBRARYREFERENCE($,$,'Nutzungsart','Hauptnutzungsart des Geb\S\dudes (Schulbau. Kaufhaus, etc.). Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#77= IFCRELASSOCIATESLIBRARY('00bq2P8XX6FPDSdUz6ivIl',$,$,$,(#75),#76);

#78= IFCLIBRARYREFERENCE($,$,'TypeOccupation','Type d''occupation. Est d\S\ifini selon le Code National en vigueur.','fr-FR',#2);

#79= IFCRELASSOCIATESLIBRARY('0DpeoKLbX3VQiRywzUrZOz',$,$,$,(#75),#78);

#80= IFCLIBRARYREFERENCE($,$,'\X2\53606709800530BF30A430D7\X0\','\X2\536067098005306E30BF30A430D730025EFA7BC957FA6E966CD5306B6E9662E03002\X0\','ja-JP',#2);

#81= IFCRELASSOCIATESLIBRARY('386io4dNX1geajMBDMD$O9',$,$,$,(#75),#80);

#82= IFCLIBRARYREFERENCE($,$,'\X2\C810C720C790\X0\ \X2\C720D615\X0\','\X2\C810B839\X0\ \X2\C790C758\X0\ \X2\C720D615\X0\. \X2\AC74CD95\X0\ \X2\AE30C900BC95C744\X0\ \X2\C900C218D569B2C8B2E4\X0\.','ko-KR',#2);

#83= IFCRELASSOCIATESLIBRARY('0K6gpzN2j2$fDnVSEbFVts',$,$,$,(#75),#82);

#84= IFCSIMPLEPROPERTYTEMPLATE('0pA5qcRELDuRfnHRRVwyMd',$,'GrossPlannedArea','Total planned gross area for the building  Used for programming the building.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#85= IFCLIBRARYREFERENCE($,$,'Bruttofl\S\dche nach Raumprogramm','Geforderte Bruttofl\S\dche des Geb\S\dudes laut Raumprogramm.','de-DE',#2);

#86= IFCRELASSOCIATESLIBRARY('2UF4Y3M7HDHudEhaptBY66',$,$,$,(#84),#85);

#87= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#88= IFCRELASSOCIATESLIBRARY('2QMfuKl19FuOj7wJT4l4IQ',$,$,$,(#84),#87);

#89= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale du b\S\btiment. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#90= IFCRELASSOCIATESLIBRARY('00jnvjH192DhytxLlMrjXX',$,$,$,(#84),#89);

#91= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#92= IFCRELASSOCIATESLIBRARY('3sHk9Tb7LDDf6OA9jOhLgE',$,$,$,(#84),#91);

#93= IFCSIMPLEPROPERTYTEMPLATE('0B2PSG2v52pvc7VIXgCTpv',$,'NetPlannedArea','Total planned net area for the building  Used for programming the building.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#94= IFCLIBRARYREFERENCE($,$,'Nettofl\S\dche nach Raumprogramm','Geforderte Nettofl\S\dche des Geb\S\dudes laut Raumprogramm.','de-DE',#2);

#95= IFCRELASSOCIATESLIBRARY('1wKNjaOSX5PRg2EMb8e5xl',$,$,$,(#93),#94);

#96= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#97= IFCRELASSOCIATESLIBRARY('2OyljlFvX5mAhKl6M9wI0r',$,$,$,(#93),#96);

#98= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale du b\S\btiment. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#99= IFCRELASSOCIATESLIBRARY('1Lz63X$_bEywRKsgp5flHA',$,$,$,(#93),#98);

#100= IFCSIMPLEPROPERTYTEMPLATE('3mZzxgcbn5kAtxTbHCZNHl',$,'NumberOfStoreys','The number of storeys within a building.\X\0ACaptured for those cases where the IfcBuildingStorey entity is not used. Note that if IfcBuilingStorey is asserted and the number of storeys in a building can be determined from it, then this approach should be used in preference to setting a property for the number of storeys.',.P_SINGLEVALUE.,'IfcInteger','',$,$,$,$,.READWRITE.);

#101= IFCLIBRARYREFERENCE($,$,'Geschossanzahl','Anzahl der Vollgeschosse des Geb\S\dudes. \X\0A\X\0ADieses Attribute soll nur dann eingef\S\|gt werden, wenn keine Geschosse als Objekte, IfcBuildingStorey, beinhaltet sind. Bei Unstimmigkeiten hat die Anzahl der IfcBuildingStorey Objekte Priorit\S\dt.','de-DE',#2);

#102= IFCRELASSOCIATESLIBRARY('2uhx13JDbFfOKqVjhFUgWD',$,$,$,(#100),#101);

#103= IFCLIBRARYREFERENCE($,$,'NombreNiveaux','Le nombre de niveaux dans un b\S\btiment, \S\` indiquer lorsque la classe IfcBuildingStorey n''est pas  utilis\S\ie. Il est pr\S\if\S\irable de cr\S\ier des instances d''IfcBuildingStorey et d''en d\S\iduire le nombre de niveaux plut\S\tt que de saisir cette propri\S\it\S\i.','fr-FR',#2);

#104= IFCRELASSOCIATESLIBRARY('3uP7pPVm54a8v6V7ZveXu8',$,$,$,(#100),#103);

#105= IFCLIBRARYREFERENCE($,$,'\X2\968E6570\X0\','\X2\5EFA7269968E306E65703002\X0\IfcBuildingStorey\X2\306E65703068306F95A24FC2306A304F627130463002\X0\','ja-JP',#2);

#106= IFCRELASSOCIATESLIBRARY('3a$9bJBLDDhOMvmTENsqPY',$,$,$,(#100),#105);

#107= IFCLIBRARYREFERENCE($,$,'\X2\CE35\X0\ \X2\C218\X0\','\X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\C218\X0\. IfcBuildingStorey \X2\C218C640\X0\ \X2\AD00ACC4C5C6C774\X0\ \X2\CDE8AE09D55CB2E4\X0\.','ko-KR',#2);

#108= IFCRELASSOCIATESLIBRARY('0O0_njU6b04BKCHYUSldtm',$,$,$,(#100),#107);

#109= IFCSIMPLEPROPERTYTEMPLATE('3ok5IGkEDFIQDxLLCrDTn4',$,'YearOfConstruction','Year of construction of this building, including expected year of completion.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#110= IFCLIBRARYREFERENCE($,$,'Baujahr','Jahr der Errichtung des Geb\S\dudes, einschlie\S\_liich des Jahres der geplanten Fertigstellung.','de-DE',#2);

#111= IFCRELASSOCIATESLIBRARY('16tm8c7cT2hwNhB3COOktO',$,$,$,(#109),#110);

#112= IFCLIBRARYREFERENCE($,$,'AnneeConstruction','Ann\S\ie de construction de ce b\S\btiment, incluant l''ann\S\ie de parfait ach\S\hvement.','fr-FR',#2);

#113= IFCRELASSOCIATESLIBRARY('1fqu4fPBD4tv8$Bf6XRLu7',$,$,$,(#109),#112);

#114= IFCLIBRARYREFERENCE($,$,'\X2\65BD5DE55E74\X0\','\X2\65BD5DE5306E5E7430027AE35DE5306E4E8860F35E743082542B30803002\X0\','ja-JP',#2);

#115= IFCRELASSOCIATESLIBRARY('2bm_NNh1vEXvnJWQ2Esppi',$,$,$,(#109),#114);

#116= IFCLIBRARYREFERENCE($,$,'\X2\C2DCACF5\X0\ \X2\B144\X0\','\X2\C2DCACF5\X0\ \X2\B144\X0\. \X2\C900ACF5\X0\ \X2\C608C815\X0\ \X2\B144\X0\ \X2\D3ECD568D55CB2E4\X0\.','ko-KR',#2);

#117= IFCRELASSOCIATESLIBRARY('0zTvGcj8P41gKmPd4uNFgd',$,$,$,(#109),#116);

#118= IFCSIMPLEPROPERTYTEMPLATE('1csppIdHPEvOnLpsmziOVC',$,'YearOfLastRefurbishment','Year of last major refurbishment, or reconstruction, of the building (applies to reconstruction works).',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#119= IFCLIBRARYREFERENCE($,$,'letztes Renovierungsjahr','Jahr der letzten Renovierung des Geb\S\dudes.','de-DE',#2);

#120= IFCRELASSOCIATESLIBRARY('06Mb_D$DDEYfdBrgANDpaR',$,$,$,(#118),#119);

#121= IFCLIBRARYREFERENCE($,$,'Ann\S\ie de la derni\S\hre r\S\inovation','Ann\S\ie de la derni\S\hre r\S\inovation majeure ou de la reconstruction du b\S\btiment.','fr-FR',#2);

#122= IFCRELASSOCIATESLIBRARY('3Y3E1XhZ11YeB2sMRCQqFa',$,$,$,(#118),#121);

#123= IFCSIMPLEPROPERTYTEMPLATE('24YVlPcjD0K9UbSuBHarmL',$,'IsLandmarked','This builing is listed as a historic building (TRUE), or not (FALSE), or unknown.',.P_SINGLEVALUE.,'IfcLogical','',$,$,$,$,.READWRITE.);

#124= IFCLIBRARYREFERENCE($,$,'Denkmalschutz','Angabe, ob das Geb\S\dude dem Denkmalschutz unterliegt (WAHR) oder nicht (FALSCH).','de-DE',#2);

#125= IFCRELASSOCIATESLIBRARY('0vkUX57Lj31APtA15Kgs7b',$,$,$,(#123),#124);

#126= IFCLIBRARYREFERENCE($,$,'ClasseMonumentHistorique','Indique si le b\S\btiment est class\S\i aux monuments historiques (VRAI) ou non (FAUX), ou si l''information n''est pas connue.','fr-FR',#2);

#127= IFCRELASSOCIATESLIBRARY('3D7GQzwAH5PR$cr_y_a36Z',$,$,$,(#123),#126);

#128= IFCLIBRARYREFERENCE($,$,'\X2\30E930F330C930DE30FC30AF533A5206\X0\','\X2\3053306E5EFA7269306F6B7453F27684306A5EFA7269304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#129= IFCRELASSOCIATESLIBRARY('1OFwbxr8L1GvEFD$nIT$nY',$,$,$,(#123),#128);

#130= IFCLIBRARYREFERENCE($,$,'\X2\B79CB4DCB9C8D06C\X0\ \X2\AD6CBD84\X0\','\X2\C774\X0\ \X2\AC74BB3CC740\X0\ \X2\C5EDC0ACC801C778\X0\ \X2\AC74BB3C\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#131= IFCRELASSOCIATESLIBRARY('1Dr4DZ$ez5uvAzch1nCCeL',$,$,$,(#123),#130);

#132= IFCPROPERTYSETTEMPLATE('2JKV9_RA98dPkHYsmr0AC6',$,'Pset_BuildingStoreyCommon','Properties common to the definition of all instances of IfcBuildingStorey. Please note that several building attributes are handled directly at the IfcBuildingStorey instance, the building storey number (or short name) by IfcBuildingStorey.Name, the building storey name (or long name) by IfcBuildingStorey.LongName, and the description (or comments) by IfcBuildingStorey.Description. Actual building storey quantities, like building storey perimeter, building storey area and building storey volume are provided by IfcElementQuantity, and the building storey classification according to national building code by IfcClassificationReference.',.PSET_TYPEDRIVENOVERRIDE.,'IfcBuildingStorey',(#139,#148,#157,#166,#175,#184,#189,#198));

#133= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#134= IFCRELASSOCIATESLIBRARY('1Nglpzsfb5Shu6MRSnj_ny',$,$,$,(#132),#133);

#135= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de IfcBuildingStorey. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcBuildingStorey : le num\S\iro de l''\S\itage ou nom court (IfcBuildingStorey.Name), le nom ou nom long (IfcBuildingStorey.LongName), et la description ou des commentaires (IfcBuildingStorey.Description). Les quantit\S\is r\S\ielles de l''\S\itage comme le p\S\irim\S\htre, la superficie et le volume sont fournis par des instances de IfcElementQuantity et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference.','fr-FR',#2);

#136= IFCRELASSOCIATESLIBRARY('2AjklP_MrFYRgkRvwP$Mrz',$,$,$,(#132),#135);

#137= IFCLIBRARYREFERENCE($,$,$,'IfcBuildinStorey(\X2\5EFA7269968E\X0\)\X2\306B95A23059308B30D730ED30D130C630A330BB30C330C85B9A7FA930025EFA7269968E30CA30F330D030FC306F\X0\IfcBuildingStorey.Name\X2\30015EFA7269968E540D79F0306F\X0\IfcBuildingStorey.LongName\X2\30015EFA7269968E306B95A23059308B8A188FF0306F\X0\IfcBuildingStorey.Description\X2\30678A2D5B9A3059308B30025B9F969B306E5EFA7269968E306B95A23059308B657091CF30014F8B304830705EFA7269968E546856F2957730015EFA7269968E97627A4D30015EFA7269968E4F537A4D7B49306F\X0\IfcElementQuantities\X2\30678A2D5B9A3059308B3002307E305F30015EFA7BC957FA6E966CD5306E5EFA7269968E5206985E306B95A230573066306F3001\X0\IfcClassificationReference\X2\30678A2D5B9A3059308B3002\X0\','ja-JP',#2);

#138= IFCRELASSOCIATESLIBRARY('10QO0J5S59CwVFJRfG_GTt',$,$,$,(#132),#137);

#139= IFCSIMPLEPROPERTYTEMPLATE('1e5Y9EG3HBPQNCZayRQDKf',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#140= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Geschoss, z.B. nach der Geschossklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#141= IFCRELASSOCIATESLIBRARY('2jxekiwevAJO7A$gbwa9OP',$,$,$,(#139),#140);

#142= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#143= IFCRELASSOCIATESLIBRARY('0OjjV$lmv9wgopq1GtS3gD',$,$,$,(#139),#142);

#144= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#145= IFCRELASSOCIATESLIBRARY('0noxr_VZrAm8_5uba0QH3p',$,$,$,(#139),#144);

#146= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#147= IFCRELASSOCIATESLIBRARY('2JPuIwU8L2kx_ZP19Yk4Xu',$,$,$,(#139),#146);

#148= IFCSIMPLEPROPERTYTEMPLATE('0Z95RNTjf63vr4dq47TaoH',$,'EntranceLevel','Indication whether this building storey is an entrance level to the building (TRUE), or (FALSE) if otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#149= IFCLIBRARYREFERENCE($,$,'Eingangsebene','Angabe, ob der Geb\S\dudeeingang sich in diesem Geschoss befinded (WAHR), oder nicht (FALSCH).','de-DE',#2);

#150= IFCRELASSOCIATESLIBRARY('0jWr9X9pb6pA73XNjn8Fm8',$,$,$,(#148),#149);

#151= IFCLIBRARYREFERENCE($,$,'NiveauEntr\S\ie','Indication si l''\S\itage est au niveau d''une entr\S\ie (VRAI) ou non (FAUX)','fr-FR',#2);

#152= IFCRELASSOCIATESLIBRARY('31lYchuyzCGwLaTmQYom9U',$,$,$,(#148),#151);

#153= IFCLIBRARYREFERENCE($,$,'\X2\30A830F330C830E930F330B930EC30D930EB\X0\','\X2\30A830F330C830E930F330B930EC30D930EB304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#154= IFCRELASSOCIATESLIBRARY('3SAeKd9IfA2hkCEqN63aLM',$,$,$,(#148),#153);

#155= IFCLIBRARYREFERENCE($,$,'\X2\C785AD6C\X0\ \X2\B808BCA8\X0\','\X2\C785AD6C\X0\ \X2\B808BCA8\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#156= IFCRELASSOCIATESLIBRARY('05VHdYuK1EUgx9BK97ZNyS',$,$,$,(#148),#155);

#157= IFCSIMPLEPROPERTYTEMPLATE('1r$BVvAtr22g33ZFgj4W4o',$,'AboveGround','Indication whether this building storey is fully above ground (TRUE), or below ground (FALSE), or partially above and below ground (UNKNOWN) - as in sloped terrain.',.P_SINGLEVALUE.,'IfcLogical','',$,$,$,$,.READWRITE.);

#158= IFCLIBRARYREFERENCE($,$,'Oberirdisches Geschoss','Angabe, ob dieses Geschoss vollst\S\dndig \S\|berhalb oberirdisch ist (WAHR), vollst\S\dndig unterirdisch (FALSCH), oder teilweise unter- und \S\|berirdisch (UNKNOWN).','de-DE',#2);

#159= IFCRELASSOCIATESLIBRARY('2NynDovL9779vR0GUiaAlk',$,$,$,(#157),#158);

#160= IFCLIBRARYREFERENCE($,$,'AuDessusSol','Indication si l''\S\itage est compl\S\htement au dessus du niveau du sol (VRAI), au dessous du niveau du sol (FAUX) ou partiellement enterr\S\i (INCONNU) comme dans le cas d''un terrain en pente.','fr-FR',#2);

#161= IFCRELASSOCIATESLIBRARY('2Z06Ift6j31gMLODOHmbDk',$,$,$,(#157),#160);

#162= IFCLIBRARYREFERENCE($,$,'\X2\57304E0A52245225\X0\','\X2\3053306E5EFA7269968E304C57304E0A\X0\(TRUE)\X2\300157304E0B\X0\(FALSE)\X2\30014E0090E8304C57304E0B90E85206\X0\(UNKOWN)\X2\304B30693046304B3092793A305930ED30B830AB30EB50243002\X0\','ja-JP',#2);

#163= IFCRELASSOCIATESLIBRARY('0i_0jZbyjAuvvg4h5LULyx',$,$,$,(#157),#162);

#164= IFCLIBRARYREFERENCE($,$,'\X2\C9C0C0C1\X0\ \X2\C5ECBD80\X0\','\X2\C774\X0\ \X2\AC74BB3C\X0\ \X2\CE35C774\X0\ \X2\C9C0C0C1\X0\ (TRUE), \X2\C9C0D558\X0\ (FALSE), \X2\C77CBD80\X0\ \X2\C9C0D558\X0\ \X2\BD80BD84\X0\ (UNKOWN) \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\B17CB9AC\X0\ \X2\AC12\X0\.','ko-KR',#2);

#165= IFCRELASSOCIATESLIBRARY('2JhNA5PYTDIPRpdJG7drF9',$,$,$,(#157),#164);

#166= IFCSIMPLEPROPERTYTEMPLATE('2tyKvNsaX8v9PLkAGQf7Fg',$,'SprinklerProtection','Indication whether this object is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#167= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob des Geschoss durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#168= IFCRELASSOCIATESLIBRARY('3UhDDZiij7me8KpLrCJzzw',$,$,$,(#166),#167);

#169= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btimentb\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX)','fr-FR',#2);

#170= IFCRELASSOCIATESLIBRARY('05DzUa3knAYfizerCo2wHC',$,$,$,(#166),#169);

#171= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#172= IFCRELASSOCIATESLIBRARY('1Bfqaw84nFlRWGZECsYL5N',$,$,$,(#166),#171);

#173= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#174= IFCRELASSOCIATESLIBRARY('3B0i$xPHTAWO1AeZgiD7bA',$,$,$,(#166),#173);

#175= IFCSIMPLEPROPERTYTEMPLATE('2sn2QbYOX6_Q3GPH3NBw3A',$,'SprinklerProtectionAutomatic','Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "SprinklerProtection" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#176= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob das Geschoss durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#177= IFCRELASSOCIATESLIBRARY('0HxzS7Bjv9fwamYEyHauAe',$,$,$,(#175),#176);

#178= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX). Indication \S\` ne fournir que si la propri\S\it\S\i "SprinklerProtection" est coch\S\ie "VRAI".','fr-FR',#2);

#179= IFCRELASSOCIATESLIBRARY('01yH4P8bvEmgs5u5dzqxKf',$,$,$,(#175),#178);

#180= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA181EA52D5533A5206\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#181= IFCRELASSOCIATESLIBRARY('1kuZ50EJv6O8W0TsWN9oDU',$,$,$,(#175),#180);

#182= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#183= IFCRELASSOCIATESLIBRARY('0mxkTCmyD0igwvAh_rrv1a',$,$,$,(#175),#182);

#184= IFCSIMPLEPROPERTYTEMPLATE('1iS0C5R4rEcuE4_4gBONAT',$,'LoadBearingCapacity','Maximum load bearing capacity of the floor structure throughtout the storey as designed.',.P_SINGLEVALUE.,'IfcPlanarForceMeasure','',$,$,$,$,.READWRITE.);

#185= IFCLIBRARYREFERENCE($,$,'Deckentragf\S\dhigkeit','Maximale Deckentragf\S\dhigkeit in diesem Geschoss.','de-DE',#2);

#186= IFCRELASSOCIATESLIBRARY('1cuHHkyGb5Ofu$IAsDSRmO',$,$,$,(#184),#185);

#187= IFCLIBRARYREFERENCE($,$,'Capacit\S\i porteuse','Capacit\S\i porteuse maximale de la structure du plancher tel que con\S\gu pour cet \S\itage.','fr-FR',#2);

#188= IFCRELASSOCIATESLIBRARY('1Iv4OFgy5AIwSoe3cZWqA8',$,$,$,(#184),#187);

#189= IFCSIMPLEPROPERTYTEMPLATE('0z1JewMJP3IPVO0KQUAfZT',$,'GrossPlannedArea','Total planned area for the building storey. Used for programming the building storey.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#190= IFCLIBRARYREFERENCE($,$,'Bruttofl\S\dche nach Raumprogramm','Geforderte Bruttofl\S\dche des Geschosses laut Raumprogramm.','de-DE',#2);

#191= IFCRELASSOCIATESLIBRARY('0DEygVtgj938Ef9pTVdhqr',$,$,$,(#189),#190);

#192= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F5EFA7269968E306E30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#193= IFCRELASSOCIATESLIBRARY('2Ja5g8rmDBEROW7OpCE006',$,$,$,(#189),#192);

#194= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de l''\S\itage. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#195= IFCRELASSOCIATESLIBRARY('1qaEEAF5z6LQCYp0wqzvya',$,$,$,(#189),#194);

#196= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#197= IFCRELASSOCIATESLIBRARY('0kjtmot_jFMBIuXje43nzd',$,$,$,(#189),#196);

#198= IFCSIMPLEPROPERTYTEMPLATE('0eDRk3Iw16UB$CZNAP7ShK',$,'NetPlannedArea','Total planned net area for the building storey. Used for programming the building storey.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#199= IFCLIBRARYREFERENCE($,$,'Nettofl\S\dche nach Raumprogramm','Geforderte Nettofl\S\dche des Geschosses laut Raumprogramm.','de-DE',#2);

#200= IFCRELASSOCIATESLIBRARY('0cTDtxd3fDFPxvRICAR03V',$,$,$,(#198),#199);

#201= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F5EFA7269968E306E30CD30C330C897627A4D30025EFA72698A08753B306E969B306B4F7F75283002\X0\','ja-JP',#2);

#202= IFCRELASSOCIATESLIBRARY('0nI2tb8r14tQRKT_qh5KKI',$,$,$,(#198),#201);

#203= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de l''\S\itage. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#204= IFCRELASSOCIATESLIBRARY('28giu6p0X7785gxGasUUOK',$,$,$,(#198),#203);

#205= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\C778D130B137\X0\ \X2\ACF5AC04C774\X0\ \X2\C788C2B5B2C8B2E4\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#206= IFCRELASSOCIATESLIBRARY('0DAp_DMOzDwRNP$KGRfOyu',$,$,$,(#198),#205);

#207= IFCPROPERTYSETTEMPLATE('3GsbXpfMn4XhMyXhylpcvD',$,'Pset_SiteCommon','Properties common to the definition of all occurrences of IfcSite. Please note that several site attributes are handled directly at the IfcSite instance, the site number (or short name) by IfcSite.Name, the site name (or long name) by IfcSite.LongName, and the description (or comments) by IfcSite.Description. The land title number is also given as an explicit attribute IfcSite.LandTitleNumber. Actual site quantities, like site perimeter, site area and site volume are provided by IfcElementQuantity, and site classification according to national building code by IfcClassificationReference. The global positioning of the site in terms of Northing and Easting and height above sea level datum is given by IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation and the postal address by IfcSite.SiteAddress.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSite',(#214,#223,#232,#241,#248,#257));

#208= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#209= IFCRELASSOCIATESLIBRARY('14iesYc4P3rQDgk39VGT7M',$,$,$,(#207),#208);

#210= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de IfcSite. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcSite : le num\S\iro du site ou nom court (IfcSite.Name), le nom ou nom long (IfcSite.LongName), et la description ou des commentaires (IfcSite.Description). Le num\S\iro de r\S\if\S\irence du foncier est donn\S\i par l''attribut IfcSite.LandTitleNumber. Les quantit\S\is du site comme le p\S\irim\S\htre et la superficie sont fournis par des instances de IfcElementQuantity et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference. La position du site en termes de longitude, latitude et altitude est donn\S\ie par IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation et l''adresse postale par IfcSite.SiteAddress.','fr-FR',#2);

#211= IFCRELASSOCIATESLIBRARY('1WlL4rtELFXg5Iij3kU9DK',$,$,$,(#207),#210);

#212= IFCLIBRARYREFERENCE($,$,$,'IfcSite\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930024EE54E0B306E5C5E60275024306B95A230573066306F3001\X0\IfcSite\X2\30AA30D630B830A730AF30C8306E5C5E6027306B8A2D5B9A3059308B300265775730756A53F7306F\X0\IfcSite.Name\X2\300165775730540D79F0306F\X0\IfcSite.LongName\X2\300165775730306B95A23059308B8A188FF0306F\X0\IfcSite.Description\X2\300265775730306B95A23059308B546856F29577300197627A4D30014F537A4D306A3069306E657091CF5024306F3001\X0\IfcElementQuantity\X2\306B3088306330668A2D5B9A3059308B30025730740660C55831306B95A23059308B7DEF5EA630FB7D4C5EA630FB6A199AD85024306FFF29\X0\fcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation\X2\306B3088306330668A2D5B9A3057300190F54FBF4F4F6240306F\X0\IfcSite.SiteAddress\X2\306B3088306330668A2D5B9A3059308B3002\X0\','ja-JP',#2);

#213= IFCRELASSOCIATESLIBRARY('1sTaF2FGb3TAayA3MTZx$E',$,$,$,(#207),#212);

#214= IFCSIMPLEPROPERTYTEMPLATE('3cFVfcOCzE19ujm8NlcTAK',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#215= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Grundst\S\|ck, z.B. nach der Grundst\S\|ckklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#216= IFCRELASSOCIATESLIBRARY('10KBSp9Jz728k5LuT0zWkH',$,$,$,(#214),#215);

#217= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#218= IFCRELASSOCIATESLIBRARY('0F4KnO5G5D29YoHZCFnrDy',$,$,$,(#214),#217);

#219= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#220= IFCRELASSOCIATESLIBRARY('0kby88eVT7WRds4ub2bo$D',$,$,$,(#214),#219);

#221= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#222= IFCRELASSOCIATESLIBRARY('1F$vvb2pPEV9NwsxFNS4z5',$,$,$,(#214),#221);

#223= IFCSIMPLEPROPERTYTEMPLATE('3sZ0anHDX8kxcSLD3afAa1',$,'BuildableArea','The area of site utilization expressed as a maximum value according to local building codes.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#224= IFCLIBRARYREFERENCE($,$,'bebaubare Fl\S\dche','bebaubare Fl\S\dche als maximale \S\|berbaubare Fl\S\dche des Grundst\S\|cks.','de-DE',#2);

#225= IFCRELASSOCIATESLIBRARY('0NqQcnpWnCAghdkTrJE$PM',$,$,$,(#223),#224);

#226= IFCLIBRARYREFERENCE($,$,'ValeurSurfaceConstructible','Surface constructible maximale en fonction des contraintes d''urbanisme.','fr-FR',#2);

#227= IFCRELASSOCIATESLIBRARY('0XEeogGa93exGYgHBsT4Sj',$,$,$,(#223),#226);

#228= IFCLIBRARYREFERENCE($,$,'\X2\5EFA7BC953EF80FD97627A4D\X0\','\X2\5EFA7BC957FA6E96306B3088308A5EFA7BC953EF80FD306A67005927306E97627A4D3002\X0\','ja-JP',#2);

#229= IFCRELASSOCIATESLIBRARY('1TA7m3BAn4_eB16FYXwSWm',$,$,$,(#223),#228);

#230= IFCLIBRARYREFERENCE($,$,'\X2\AC74CD95\X0\ \X2\AC00B2A5\X0\ \X2\BA74C801\X0\','\X2\C18DC131C815C758\X0\','ko-KR',#2);

#231= IFCRELASSOCIATESLIBRARY('0c2PE9xrj9hBvJUImGEWxC',$,$,$,(#223),#230);

#232= IFCSIMPLEPROPERTYTEMPLATE('3jdpC7ubDFJwajfDPqK5Vf',$,'SiteCoverageRatio','The ratio of the utilization,  TotalArea / BuildableArea, expressed as a maximum value. The ratio value may be used to derive BuildableArea.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure','',$,$,$,$,.READWRITE.);

#233= IFCLIBRARYREFERENCE($,$,'Grundfl\S\dchenzahl','Grundfl\S\dchenzahl als Verh\S\dltnis der bebaubaren Fl\S\dche zur Bruttogrundst\S\|cksfl\S\dche.','de-DE',#2);

#234= IFCRELASSOCIATESLIBRARY('0wsxL2GJ50w9wJ7Pm9osTO',$,$,$,(#232),#233);

#235= IFCLIBRARYREFERENCE($,$,'RatioSurfaceConstructible','Valeur maximale de la surface constructible exprim\S\ie en ratio. La valeur du ratio peut \S\jtre utilis\S\ie pour d\S\iterminer la surface constructible.','fr-FR',#2);

#236= IFCRELASSOCIATESLIBRARY('1EzXvN$dz3SRuXHiapfyud',$,$,$,(#232),#235);

#237= IFCLIBRARYREFERENCE($,$,'\X2\5EFA853D7387\X0\','\X2\5EFA7BC957FA6E96306B3088308A670059273068306A308B30016577573097627A4D\X0\(IfcElementQuantity)\X2\30685EFA7BC997627A4D\X0\(IfcBuilding\X2\306E\X0\IfcElementQuantity)\X2\306E6BD473873002\X0\','ja-JP',#2);

#238= IFCRELASSOCIATESLIBRARY('3D$gnVHB14MQd$_q8lKyny',$,$,$,(#232),#237);

#239= IFCLIBRARYREFERENCE($,$,'\X2\AC74D3D0C728\X0\','TotalArea / BuildableArea\X2\B85C\X0\ \X2\D45CC2DCB418B294\X0\ \X2\C774C6A9\X0\ \X2\AC00B2A5D55C\X0\ \X2\BE44C728C758\X0\ \X2\CD5CB300AC12C785B2C8B2E4\X0\.','ko-KR',#2);

#240= IFCRELASSOCIATESLIBRARY('3cGpstSZH0mAKkgHj$LUMV',$,$,$,(#232),#239);

#241= IFCSIMPLEPROPERTYTEMPLATE('0PlEQk$rD8Mf8jgwtEmBwT',$,'FloorAreaRatio','The ratio of all floor areas to the buildable area as the maximum floor area utilization of the site as a maximum value according to local building codes.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure','',$,$,$,$,.READWRITE.);

#242= IFCLIBRARYREFERENCE($,$,'Geschossfl\S\dchenzahl','Geschossfl\S\dchenzahl als Verh\S\dltnis der gesamten Geschossfl\S\dche aller Vollgeschosse der baulichen Anlagen auf einem Baugrundst\S\|ck zu der Fl\S\dche des Baugrundst\S\|cks.','de-DE',#2);

#243= IFCRELASSOCIATESLIBRARY('0GM12HcQ18cQus1kgT9vGd',$,$,$,(#241),#242);

#244= IFCLIBRARYREFERENCE($,$,'\X2\5BB97A4D7387\X0\','\X2\5EFA7BC957FA6E96306B3088308A670059273068306A308B5E8A97627A4D30686577573097627A4D\X0\(IfcElementQuantities)\X2\306E6BD473873002\X0\','ja-JP',#2);

#245= IFCRELASSOCIATESLIBRARY('1mly5N0RbByeKaFEfDWGN0',$,$,$,(#241),#244);

#246= IFCLIBRARYREFERENCE($,$,'ratio de surface de planchers','Ratio de la surface totale de planchers \S\` la surface constructible, indication de la valeur maximale de la surface de planchers selon la r\S\hglementation locale (coefficient d''occupation des sols, N.d.T.)','fr-FR',#2);

#247= IFCRELASSOCIATESLIBRARY('3vfjbvm91CAfwLDpQOrh_0',$,$,$,(#241),#246);

#248= IFCSIMPLEPROPERTYTEMPLATE('0hI1vS7BTAJeMZO9ZBbe8X',$,'BuildingHeightLimit','Allowed maximum height of buildings on this site - according to local building codes.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#249= IFCLIBRARYREFERENCE($,$,'maximale Bebauungsh\S\vhe','Maximale Bebauungsh\S\vhe die auf diesem Grundst\S\|ck zul\S\dssig ist.','de-DE',#2);

#250= IFCRELASSOCIATESLIBRARY('28d7U0THfDDBgTrLEjrm7U',$,$,$,(#248),#249);

#251= IFCLIBRARYREFERENCE($,$,'HauteurMaximale','Hauteur maximale des b\S\btiments autoris\S\ie sur ce site.','fr-FR',#2);

#252= IFCRELASSOCIATESLIBRARY('0h6YDN9Az4EvXFOdWsJhea',$,$,$,(#248),#251);

#253= IFCLIBRARYREFERENCE($,$,'\X2\5EFA72699AD8305552369650\X0\','\X2\5404573057DF306E5EFA7BC957FA6E96306B3088308A8A3153EF3055308C308B5EFA7269306E9AD83055306E6700592750243002\X0\','ja-JP',#2);

#254= IFCRELASSOCIATESLIBRARY('3z6U2bJL51bv0yCuSjjv4j',$,$,$,(#248),#253);

#255= IFCLIBRARYREFERENCE($,$,'\X2\AC74BB3C\X0\ \X2\B192C774\X0\ \X2\C81CD55C\X0\','TotalArea / BuildableArea\X2\B85C\X0\ \X2\D45CC2DCB418B294\X0\ \X2\C774C6A9\X0\ \X2\AC00B2A5D55C\X0\ \X2\BE44C728C758\X0\ \X2\CD5CB300AC12C785B2C8B2E4\X0\.','ko-KR',#2);

#256= IFCRELASSOCIATESLIBRARY('150dq5OIP72OSGTzNM1tks',$,$,$,(#248),#255);

#257= IFCSIMPLEPROPERTYTEMPLATE('2qwwGoBhXE6uOhCOGVKzKA',$,'TotalArea','Total planned area for the site. Used for programming the site space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#258= IFCLIBRARYREFERENCE($,$,'Bruttogrundst\S\|cksfl\S\dche','Gesamte Grundst\S\|cksfl\S\dche f\S\|r diese Bauaufgabe.','de-DE',#2);

#259= IFCRELASSOCIATESLIBRARY('1WGLF475P1RvetzHeMxJT_',$,$,$,(#257),#258);

#260= IFCLIBRARYREFERENCE($,$,'SurfaceBruteProgrammee','Surface totale brute. D\S\ifinie en phase de programmation.','fr-FR',#2);

#261= IFCRELASSOCIATESLIBRARY('16YPz95WzBnfkZoAbKbT6o',$,$,$,(#257),#260);

#262= IFCLIBRARYREFERENCE($,$,'\X2\5EF6307997627A4D\X0\','\X2\65775730306B305F30443059308B5EF630798A08753B97627A4D3002657757307A7A9593306E8A08753B306B4F7F75283002\X0\','ja-JP',#2);

#263= IFCRELASSOCIATESLIBRARY('11ba8siID0KBYavdjRoYA9',$,$,$,(#257),#262);

#264= IFCLIBRARYREFERENCE($,$,'\X2\C5F0BA74C801\X0\','\X2\BD80C9C0C5D0\X0\ \X2\B300D55C\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\BA74C801\X0\. \X2\D638D154\X0\ \X2\ACF5AC04\X0\ \X2\ACC4D68DC5D0\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#265= IFCRELASSOCIATESLIBRARY('2Ni2p4LXfBLuAsTNBEd__i',$,$,$,(#257),#264);

#266= IFCPROPERTYSETTEMPLATE('3gEL3HBQjBHvUB3bWQZN7n',$,'Pset_SpaceCommon','Properties common to the definition of all occurrences of IfcSpace. Please note that several space attributes are handled directly at the IfcSpace instance, the space number (or short name) by IfcSpace.Name, the space name (or long name) by IfcSpace:LongName, and the description (or comments) by IfcSpace.Description. Actual space quantities, like space perimeter, space area and space volume are provided by IfcElementQuantity, and space classification according to national building code by IfcClassificationReference. The level above zero (relative to the building) for the slab row construction is provided by the IfcBuildingStorey.Elevation, the level above zero (relative to the building) for the floor finish is provided by the IfcSpace.ElevationWithFlooring.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace',(#271,#280,#287,#294,#301,#310));

#267= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcSpace. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcSpace : le num\S\iro de la pi\S\hce ou le nom court (IfcSpace.Name), le nom ou nom long (IfcSpace:LongName) et la description ou des commentaires (IfcSpace.Description). Les quantit\S\is comme le p\S\irim\S\htre, la surface et le volume de la pi\S\hce sont fournis par des instances de IfcElementQuantity, et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference. L''\S\il\S\ivation de la dalle relativement au niveau de r\S\if\S\irence du b\S\btiment est fourni par IfcBuildingStorey.Elevation.  L''\S\il\S\ivation du plancher relativement au niveau de r\S\if\S\irence du b\S\btiment est fourni par IfcSpace.ElevationWithFlooring.','fr-FR',#2);

#268= IFCRELASSOCIATESLIBRARY('0iboJdh2r4lfYcAqUjbw6w',$,$,$,(#266),#267);

#269= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930024EE54E0B306E5C5E60275024306B95A230573066306F3001\X0\IfcSpace\X2\30AA30D630B830A730AF30C8306E5C5E6027306B8A2D5B9A3059308B300290E85C4B756A53F7306F\X0\IfcSite.Name\X2\300190E85C4B540D79F0306F\X0\IfcSite.LongName\X2\300190E85C4B306B95A23059308B8A188FF0306F\X0\IfcSite.Description\X2\300290E85C4BFF087A7A9593FF09306B95A23059308B546856F29577300197627A4D30014F537A4D306A3069306E657091CF5024306F3001\X0\IfcElementQuantities\X2\306B3088306330668A2D5B9A3059308B300290E85C4BFF087A7A9593FF09306B95A23059308B5206985E30B330FC30C9306F\X0\IfcClassificationReference\X2\306B3088306330668A2D5B9A3059308B300230B930E930D6306B5BFE3059308B30EC30D930EB306F\X0\IfcBuildingStorey.Elevation\X2\306B3088306330664E0E30483089308C308B30025E8A4ED54E0A3052306B5BFE3059308B30EC30D930EB306F\X0\IfcSpace.ElevationWithFlooring\X2\306B3088306330664E0E30483089308C308B3002\X0\','ja-JP',#2);

#270= IFCRELASSOCIATESLIBRARY('2te6Qbb2jFNuPQE7hJlYRR',$,$,$,(#266),#269);

#271= IFCSIMPLEPROPERTYTEMPLATE('2C3k4eE_jE1gP5sh2Vt5it',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#272= IFCLIBRARYREFERENCE($,$,'Raumtyp','Bezeichnung zur Zusammenfassung gleichartiger R\S\dume zu einem Raumtyp (auch Funktionstyp genannt). Alternativ zum Namen des "Typobjekts", insbesondere wenn die Software keine Raumtypen als Typobjekte unterst\S\|tzt.','de-DE',#2);

#273= IFCRELASSOCIATESLIBRARY('08GZjRNE97LvbK2Sjwjv6b',$,$,$,(#271),#272);

#274= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#275= IFCRELASSOCIATESLIBRARY('1rEJ_88RTEHhFm1ywD$tOT',$,$,$,(#271),#274);

#276= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#277= IFCRELASSOCIATESLIBRARY('302tN25mnDWwAGUCpdD2Us',$,$,$,(#271),#276);

#278= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#279= IFCRELASSOCIATESLIBRARY('3e8Y6BZHTDm8g0mqKbtJOt',$,$,$,(#271),#278);

#280= IFCSIMPLEPROPERTYTEMPLATE('1q1UnvwTXCGRFWdj4tDz4M',$,'IsExternal','Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external element and faces the outside of the building.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#281= IFCLIBRARYREFERENCE($,$,'IstAu\S\_enraum','Angabe, ob dieser Raum ein Aussenaum ist (JA) oder ein Innenraum (NEIN).','de-DE',#2);

#282= IFCRELASSOCIATESLIBRARY('0EMvr0X191Du2PhsV2Av9B',$,$,$,(#280),#281);

#283= IFCLIBRARYREFERENCE($,$,'\X2\591690E8533A5206\X0\','\X2\591690E8306E90E86750304B30693046304B3092793A305930D630FC30EA30A230F35024300230823057\X0\TRUE\X2\306E583454083001591690E8306E90E8675030675EFA7269306E59165074306B9762305730663044308B3002\X0\','ja-JP',#2);

#284= IFCRELASSOCIATESLIBRARY('0jluI5hv9CiBKZbSBHJh1i',$,$,$,(#280),#283);

#285= IFCLIBRARYREFERENCE($,$,'Est ext\S\irieur','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre utilis\S\i \S\` l''ext\S\irieur (VRAI) ou non (FAUX). Si VRAI, c''est un \S\il\S\iment ext\S\irieur qui donne sur l''ext\S\irieur du b\S\btiment.','fr-FR',#2);

#286= IFCRELASSOCIATESLIBRARY('3ZSKY98Fr8yhl4aT9U$1GV',$,$,$,(#280),#285);

#287= IFCSIMPLEPROPERTYTEMPLATE('38cMJomgb4juTceMjOUjTT',$,'GrossPlannedArea','Total planned gross area for the space. Used for programming the space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#288= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#289= IFCRELASSOCIATESLIBRARY('1VhnzAqWXEv9$VXHPpM32Y',$,$,$,(#287),#288);

#290= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#291= IFCRELASSOCIATESLIBRARY('2Brg874pHDHPLWLhhY4bqS',$,$,$,(#287),#290);

#292= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\AC1DC2E4C758\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\BA74C801\X0\ \X2\AE00B85CC2A4\X0\. \X2\ACF5AC04\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#293= IFCRELASSOCIATESLIBRARY('0hyKpsuGz94vA2EGe65trX',$,$,$,(#287),#292);

#294= IFCSIMPLEPROPERTYTEMPLATE('1o6UU34gH69QMNi3Xmo3a5',$,'NetPlannedArea','Total planned net area for the space. Used for programming the space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#295= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#296= IFCRELASSOCIATESLIBRARY('3nZihThW16uuGdgeJwdHNI',$,$,$,(#294),#295);

#297= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#298= IFCRELASSOCIATESLIBRARY('3zi_Rl7N57WvPnR9drsynS',$,$,$,(#294),#297);

#299= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\BA74C801\X0\','\X2\AC1DC2E4C758\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\ACF5AC04C774\X0\ \X2\C788C2B5B2C8B2E4\X0\. \X2\ACF5AC04\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#300= IFCRELASSOCIATESLIBRARY('3HVG3gDZ98ahmIw_oz$r$C',$,$,$,(#294),#299);

#301= IFCSIMPLEPROPERTYTEMPLATE('14MLM$JZv30RIM4UzR0hd_',$,'PubliclyAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#302= IFCLIBRARYREFERENCE($,$,'\S\vffentlich zug\S\dnglich','Angabe, ob dieser Raum (wie z.B. eine Toilette) \S\vffentlich zug\S\dnglich sein soll (JA) oder nicht (NEIN).','de-DE',#2);

#303= IFCRELASSOCIATESLIBRARY('2sqLewZ0P1Qvy5wTIRabOX',$,$,$,(#301),#302);

#304= IFCLIBRARYREFERENCE($,$,'AccessibleAuPublic','Indique si l''espace (par exemple des toilettes) est con\S\gu pour \S\jtre un espace accessible au public (TRUE) ou non (FALSE).','fr-FR',#2);

#305= IFCRELASSOCIATESLIBRARY('0JsHW6rQD1E99eKJ5QNaVK',$,$,$,(#301),#304);

#306= IFCLIBRARYREFERENCE($,$,'\X2\516C517130A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C516C517130A230AF30BB30B97A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408\X0\TRUE\X2\3002\X0\','ja-JP',#2);

#307= IFCRELASSOCIATESLIBRARY('0MNidDUV966BO6dkWPXbm7',$,$,$,(#301),#306);

#308= IFCLIBRARYREFERENCE($,$,'\X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\C774\X0\ \X2\BC29\X0\ (\X2\ACF5AC04\X0\)\X2\C774\X0\ \X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE.','ko-KR',#2);

#309= IFCRELASSOCIATESLIBRARY('2A8Z5NF6nEbeBe2qJAdcXf',$,$,$,(#301),#308);

#310= IFCSIMPLEPROPERTYTEMPLATE('0HB0C2vDP1HOEvTBIGKbB2',$,'HandicapAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#311= IFCLIBRARYREFERENCE($,$,'behindertengerecht zug\S\dnglich','Angabe, ob dieser Raum (wie z.B. eine Toilette) behindertengerecht zug\S\dnglich sein soll (JA) oder nicht (NEIN).','de-DE',#2);

#312= IFCRELASSOCIATESLIBRARY('2ad9$F8TP9FAJ2dmbVqErX',$,$,$,(#310),#311);

#313= IFCLIBRARYREFERENCE($,$,'AccessibleHandicapes','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre accessible aux handicap\S\is (VRAI) ou non (FAUX). Cette information est souvent utilis\S\ie pour d\S\iclarer la n\S\icessit\S\i d''un acc\S\hs pour handicap\S\is ou pour des contraintes sp\S\iciales de conception.','fr-FR',#2);

#314= IFCRELASSOCIATESLIBRARY('0fBCHhz3X9bOSJ3AE2TXdw',$,$,$,(#310),#313);

#315= IFCLIBRARYREFERENCE($,$,'\X2\30CF30F330C730A330AD30E330C330D730A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C30CF30F330C730A330AD30E330C330D7800554113051306E7A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408\X0\TRUE\X2\30023053306E60C55831306F3001969C5BB380055411305152297528306E5FC589816027308472795225306A30C730B630A430F3306E5FC5898160273092793A3059305F3081306B522975283055308C308B3002\X0\','ja-JP',#2);

#316= IFCRELASSOCIATESLIBRARY('38vuf0Gy59sfKNbpu5JEI5',$,$,$,(#310),#315);

#317= IFCLIBRARYREFERENCE($,$,'\X2\D578B514CEA1\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\C774\X0\ \X2\BC29\X0\ (\X2\ACF5AC04\X0\)\X2\C774\X0\ \X2\D578B514CEA1C744C704D55C\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE. \X2\C774\X0\ \X2\C815BCF4B294\X0\ \X2\C7A5C560C778C744C704D55C\X0\ \X2\C774C6A9C758\X0\ \X2\D544C694C131ACFC\X0\ \X2\D2B9BCC4D55C\X0\ \X2\B514C790C778C758\X0\ \X2\D544C694C131C744\X0\ \X2\B098D0C0B0B4AE30\X0\ \X2\C704D574\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#318= IFCRELASSOCIATESLIBRARY('2rSX_T7i9BDf6vwbmKLvVd',$,$,$,(#310),#317);

#319= IFCPROPERTYSETTEMPLATE('3j7caqpzL6JB20Q6KUfXw0',$,'Pset_SpaceCoveringRequirements','Properties common to the definition of covering requirements of IfcSpace. Those properties define the requirements coming from a space program in early project phases and can later be used to define the room book information, if such coverings are not modeled explicitly as covering elements.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace',(#324,#331,#338,#345,#352,#359,#366,#373,#380,#387,#394,#401));

#320= IFCLIBRARYREFERENCE($,$,$,'Eigenschaften der Bekleidungen des Raumes.\X\0A\X\0ADiese Eigenschaften werden als Anforderungen in fr\S\|hen Phasen im Raumprogramm gef\S\|hrt und k\S\vnnen f\S\|r sp\S\dtere Phasen als Informationen f\S\|r das Raumbuch dienen, falls die Bekleidungen nicht als eigenst\S\dndige Elemente angelegt werden.','de-DE',#2);

#321= IFCRELASSOCIATESLIBRARY('3ID21bnI90DBdEIy5O1sNh',$,$,$,(#319),#320);

#322= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\FF0890E85C4BFF09306E4ED54E0A3052\X0\(Covering)\X2\306E5171901A5C5E6027300230D730ED30B830A730AF30C8521D671F306E7A7A95938A08753B304B3089306E4ED54E0A305289816C424ED569D860C5583130928A2D5B9A3059308B3002308230573002\X0\Covering\X2\30AA30D630B830A730AF30C8304C751F62103055308C30663044306A304458345408306F30013053306E30D730ED30D130C630A330BB30C330C8306E60C55831306F4ED54E0A305288684F5C6210306B4F7F75283059308B30533068304C3067304D308B3002\X0\','ja-JP',#2);

#323= IFCRELASSOCIATESLIBRARY('311Y5hF$z0rODfyI_4p$6L',$,$,$,(#319),#322);

#324= IFCSIMPLEPROPERTYTEMPLATE('0NxHhzEqHFmefZ3Dqkd5g6',$,'FloorCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#325= IFCLIBRARYREFERENCE($,$,'Bodenbelag','Angabe des Materials f\S\|r den Bodenbelag. Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) f\S\|r den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#326= IFCRELASSOCIATESLIBRARY('3$Wg63tgj7FRvC$2oXQ_zZ',$,$,$,(#324),#325);

#327= IFCLIBRARYREFERENCE($,$,'RevetementSol','Indication sur la nature du rev\S\jtement de sol [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=FLOORING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#328= IFCRELASSOCIATESLIBRARY('0bQe65PBr3m80tXgIL3AWZ',$,$,$,(#324),#327);

#329= IFCLIBRARYREFERENCE($,$,'\X2\5E8A4ED54E0A3052\X0\','\X2\90E85C4B306E5E8A67508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#330= IFCRELASSOCIATESLIBRARY('1XKHcU8Hb0$RDnnzQDPsa3',$,$,$,(#324),#329);

#331= IFCSIMPLEPROPERTYTEMPLATE('1GGomJ2HL2bvoZhAIGG0pq',$,'FloorCoveringThickness','Thickness of the material layer(s) for the space flooring.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#332= IFCLIBRARYREFERENCE($,$,'Dicke des Bodenbelags','Angabe der Dicke der Materialschichten f\S\|r den Bodenbelag. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) f\S\|r den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#333= IFCRELASSOCIATESLIBRARY('12OubpI$5CrwOKjibr69LX',$,$,$,(#331),#332);

#334= IFCLIBRARYREFERENCE($,$,'\X2\5E8A4ED54E0A30526750539A\X0\','\X2\90E85C4B306E5E8A306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=FLOORING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#335= IFCRELASSOCIATESLIBRARY('3wMFvMumf7HvFm$U02WjlC',$,$,$,(#331),#334);

#336= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de sol','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de sol. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=FLOORING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#337= IFCRELASSOCIATESLIBRARY('2GrO$0XNT8g82CHC3p09bB',$,$,$,(#331),#336);

#338= IFCSIMPLEPROPERTYTEMPLATE('0dWTjlCH1ATAn2IX8V63eB',$,'WallCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#339= IFCLIBRARYREFERENCE($,$,'Wandbekleidung','Angabe des Materials f\S\|r die Wandbekleidung, oder den Wandbelag Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) f\S\|r die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#340= IFCRELASSOCIATESLIBRARY('2AWE4tb5f909k$ro1lfm1B',$,$,$,(#338),#339);

#341= IFCLIBRARYREFERENCE($,$,'RevetementMur','Indication sur la nature du rev\S\jtement de mur [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CLADDING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#342= IFCRELASSOCIATESLIBRARY('2mOv94pxnE2fLNEZOlaziw',$,$,$,(#338),#341);

#343= IFCLIBRARYREFERENCE($,$,'\X2\58C14ED54E0A3052\X0\','\X2\90E85C4B306E58C167508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#344= IFCRELASSOCIATESLIBRARY('1dNFss5xD7yv3snM6MS55P',$,$,$,(#338),#343);

#345= IFCSIMPLEPROPERTYTEMPLATE('0QkyQg3nb4fhiHjBZpMRUW',$,'WallCoveringThickness','Thickness of the material layer(s) for the space cladding.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#346= IFCLIBRARYREFERENCE($,$,'Dicke der Wandbekleidung','Angabe der Dicke der Materialschichten f\S\|r die Wandbekleidung. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) f\S\|r die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#347= IFCRELASSOCIATESLIBRARY('1xM_lOhInA48RrRb6R_Lw7',$,$,$,(#345),#346);

#348= IFCLIBRARYREFERENCE($,$,'\X2\58C14ED54E0A3052539A\X0\','\X2\90E85C4B306E58C1306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=CLADDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#349= IFCRELASSOCIATESLIBRARY('10PSv9Ngr7FvcSbM5QRKUx',$,$,$,(#345),#348);

#350= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de mur','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de mur. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CLADDING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#351= IFCRELASSOCIATESLIBRARY('3Xgm6rtxf3w8quxp5wpOBP',$,$,$,(#345),#350);

#352= IFCSIMPLEPROPERTYTEMPLATE('3t1GrXvpv4wRoNUAmUErqA',$,'CeilingCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#353= IFCLIBRARYREFERENCE($,$,'Deckenbekleidung','Angabe des Materials f\S\|r die Deckenbekleidung oder den Deckenbelag (bzw. der Unterdecke). Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) f\S\|r die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#354= IFCRELASSOCIATESLIBRARY('2XM2KBNr59NP$cH97Zt2F0',$,$,$,(#352),#353);

#355= IFCLIBRARYREFERENCE($,$,'RevetementPlafond','Indication sur la nature du rev\S\jtement de plafond [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CEILING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#356= IFCRELASSOCIATESLIBRARY('10bsiP1X5C_vANIflN_Qv6',$,$,$,(#352),#355);

#357= IFCLIBRARYREFERENCE($,$,'\X2\59294E954ED54E0A3052\X0\','\X2\90E85C4B306E59294E9567508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#358= IFCRELASSOCIATESLIBRARY('2reoKp8Sz6Jv7P$FXNG46b',$,$,$,(#352),#357);

#359= IFCSIMPLEPROPERTYTEMPLATE('1utFPeVcr4hwQqWgOFWUau',$,'CeilingCoveringThickness','Thickness of the material layer(s) for the space ceiling.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#360= IFCLIBRARYREFERENCE($,$,'Dicke der Deckenbekleidung','Angabe der  Dicke der Materialschichten f\S\|r die Deckenbekleidung. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) f\S\|r die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#361= IFCRELASSOCIATESLIBRARY('2vdz0GlnDBng0rBc5TzZqw',$,$,$,(#359),#360);

#362= IFCLIBRARYREFERENCE($,$,'\X2\59294E954ED54E0A3052539A\X0\','\X2\90E85C4B306E59294E95306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=CEILING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#363= IFCRELASSOCIATESLIBRARY('2vCuSrh31Fuup3Z4S07cHk',$,$,$,(#359),#362);

#364= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de plafond','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de sol. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CEILING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#365= IFCRELASSOCIATESLIBRARY('20bzrSHuHDrgmgAq6aKN5f',$,$,$,(#359),#364);

#366= IFCSIMPLEPROPERTYTEMPLATE('0is$goMdb2x84poAhmeUzp',$,'SkirtingBoard','Label to indicate the material or construction of the skirting board around the space flooring. The label is used for room book information.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#367= IFCLIBRARYREFERENCE($,$,'Sockelleiste','Angabe des Materials f\S\|r die Sockelleiste. Diese Angabe wird im Raumbuch verwendet.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) f\S\|r die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#368= IFCRELASSOCIATESLIBRARY('1vP1k8zYL3O90V2GBNrqeq',$,$,$,(#366),#367);

#369= IFCLIBRARYREFERENCE($,$,'\X2\5E4567286750\X0\','\X2\90E85C4B306E5E8A306E5468308A306B3042308B5E456728306E67508CEA307E305F306F65BD5DE5306B95A23059308B30E930D930EBFF088B58522560C55831FF09300230E930D930EB540D306F90E85C4B30EA30B930C860C55831306B4F7F75283055308C308B3002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering (type=SKIRTINGBOARD)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B67508CEA60C558313002\X0\IfcCovering\X2\306E67508CEA60C5583130683053306E30D730ED30D130C630A35024304C4E0081F43057306A3044583454083001\X0\IfcCovering\X2\306B4E0E30483089308C30663044308B67508CEA60C558313092512A51483059308B3002\X0\','ja-JP',#2);

#370= IFCRELASSOCIATESLIBRARY('0xjJ__GYHBEvnO5NROLs_R',$,$,$,(#366),#369);

#371= IFCLIBRARYREFERENCE($,$,'Mat\S\iriau de la plinthe',$,'fr-FR',#2);

#372= IFCRELASSOCIATESLIBRARY('1sDnA_33rDLRh3dP3LBHfG',$,$,$,(#366),#371);

#373= IFCSIMPLEPROPERTYTEMPLATE('2f1OhuRO97DgWzyVZPbnnr',$,'SkirtingBoardHeight','Height of the skirting board.\X\0A\X\0AThe height information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#374= IFCLIBRARYREFERENCE($,$,'H\S\vhe der Sockelleite','Angabe der  H\S\vhe der umlaufenden Sockelleiste. \X\0A\X\0ADer H\S\vhenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) f\S\|r die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die H\S\vhe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#375= IFCRELASSOCIATESLIBRARY('2Ze63lwwrEsOIDeObQczfc',$,$,$,(#373),#374);

#376= IFCLIBRARYREFERENCE($,$,'\X2\5E45672867509AD8\X0\','\X2\90E85C4B306E5E456728306E9AD830553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=SKIRTINGBOARD)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#377= IFCRELASSOCIATESLIBRARY('2GPAD$k_j4VfSOyZIMK8Kj',$,$,$,(#373),#376);

#378= IFCLIBRARYREFERENCE($,$,'Hauteur de la plinthe',$,'fr-FR',#2);

#379= IFCRELASSOCIATESLIBRARY('32d0GsjQjBrgqrjhYXO6GP',$,$,$,(#373),#378);

#380= IFCSIMPLEPROPERTYTEMPLATE('1K$fJ3H3jBUxp5H5Clj50i',$,'Molding','Label to indicate the material or construction of the molding around the space ceiling. The label is used for room book information.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#381= IFCLIBRARYREFERENCE($,$,'Gesims','Angabe des Materials f\S\|r das Gesims (Deckenkante). Diese Angabe wird im Raumbuch verwendet.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) f\S\|r das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#382= IFCRELASSOCIATESLIBRARY('3p_Wphd6L9mxbAWPfI5D5_',$,$,$,(#380),#381);

#383= IFCLIBRARYREFERENCE($,$,'\X2\5EFB7E01\X0\','\X2\90E85C4B306E5EFB7E01306E67508CEA307E305F306F65BD5DE5306B95A23059308B30E930D930EBFF088B58522560C55831FF09300230E930D930EB540D306F90E85C4B30EA30B930C860C55831306B4F7F75283055308C308B3002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering (type=MOLDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B67508CEA60C558313002\X0\IfcCovering\X2\306E67508CEA60C5583130683053306E30D730ED30D130C630A35024304C4E0081F43057306A3044583454083001\X0\IfcCovering\X2\306B4E0E30483089308C30663044308B67508CEA60C558313092512A51483059308B3002\X0\','ja-JP',#2);

#384= IFCRELASSOCIATESLIBRARY('3ZDJZNAf9E0hQvMbEjRCvR',$,$,$,(#380),#383);

#385= IFCLIBRARYREFERENCE($,$,'Mat\S\iriau de la moulure',$,'fr-FR',#2);

#386= IFCRELASSOCIATESLIBRARY('1QTsRwE4PCcASAWBNAcojG',$,$,$,(#380),#385);

#387= IFCSIMPLEPROPERTYTEMPLATE('0HVHS_ten7WOyb__nk_UTM',$,'MoldingHeight','Height of the molding.\X\0A\X\0AThe height information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#388= IFCLIBRARYREFERENCE($,$,'H\S\vhe des Gesims','Angabe der  H\S\vhe des umlaufenden Gesims (Deckenkante). \X\0A\X\0ADer H\S\vhenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) f\S\|r das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die H\S\vhe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#389= IFCRELASSOCIATESLIBRARY('3p9xFCHuLBdxXiclvwlKKm',$,$,$,(#387),#388);

#390= IFCLIBRARYREFERENCE($,$,'\X2\5EFB7E019AD8\X0\','\X2\90E85C4B306E5EFB7E01306E9AD830553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=MOLDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#391= IFCRELASSOCIATESLIBRARY('1JPrMRKyj4rQD3VP3Ryh6l',$,$,$,(#387),#390);

#392= IFCLIBRARYREFERENCE($,$,'Hauteur de la moulure',$,'fr-FR',#2);

#393= IFCRELASSOCIATESLIBRARY('2NJVAvvAD6FfOn9gNnihGK',$,$,$,(#387),#392);

#394= IFCSIMPLEPROPERTYTEMPLATE('3NGqYwj3r1BBEKtlU8MsXv',$,'ConcealedFlooring','Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed flooring space is normally meant to be the space beneath a raised floor.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#395= IFCLIBRARYREFERENCE($,$,'Installationsboden','Angabe, ob dieser Raum mit einem aufgest\S\dnderten Fu\S\_boden ausgestattet ist (JA), oder nicht (NEIN).','de-DE',#2);

#396= IFCRELASSOCIATESLIBRARY('37Ia$hXavBQwHGyhfW2N2b',$,$,$,(#394),#395);

#397= IFCLIBRARYREFERENCE($,$,'\X2\96A0853D5E8A\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C96A0853D3055308C305F5E8A7A7A959330926301306430883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F35024300296A0853D3055308C305F5E8A7A7A95933068306F30014E0A30525E8A306E4E0B306E7A7A95933002\X0\','ja-JP',#2);

#398= IFCRELASSOCIATESLIBRARY('1PNHQ5U$X3k9SnH6vDjpHV',$,$,$,(#394),#397);

#399= IFCLIBRARYREFERENCE($,$,'FauxPlancher','Indique si la pi\S\hce comprend un faux plancher (VRAI) ou non (FAUX)','fr-FR',#2);

#400= IFCRELASSOCIATESLIBRARY('3sa7dVwAH199wVTqdxyCOD',$,$,$,(#394),#399);

#401= IFCSIMPLEPROPERTYTEMPLATE('2bBGiAx7n6Rh9BhnULxTb0',$,'ConcealedCeiling','Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed ceiling space is normally meant to be the space between a slab and a ceiling.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#402= IFCLIBRARYREFERENCE($,$,'Installationsdecke','Angabe, ob dieser Raum mit einer Installationsdecke (abheh\S\dngten Decke) ausgestattet ist (JA), oder nicht (NEIN).','de-DE',#2);

#403= IFCRELASSOCIATESLIBRARY('3eRKfZnJj8Cw4DFFuSqH9N',$,$,$,(#401),#402);

#404= IFCLIBRARYREFERENCE($,$,'\X2\96A0853D59294E95\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C96A0853D3055308C305F59294E957A7A959330926301306430883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F35024300296A0853D3055308C305F59294E957A7A95933068306F300130B930E930D6306859294E95306E9593306E7A7A95933002\X0\','ja-JP',#2);

#405= IFCRELASSOCIATESLIBRARY('2CQsLbKiHB5ALY0Yfqa_Fd',$,$,$,(#401),#404);

#406= IFCLIBRARYREFERENCE($,$,'FauxPlafond','Indique si la pi\S\hce comprend un faux plafond (VRAI) ou non (FAUX)','fr-FR',#2);

#407= IFCRELASSOCIATESLIBRARY('3BM89cFXDFgeGm51nJ2TIY',$,$,$,(#401),#406);

#408= IFCPROPERTYSETTEMPLATE('1jN0ygxtT26hA42euWkg74',$,'Pset_SpaceFireSafetyRequirements','Properties related to fire protection of spaces that apply to the occurrences of IfcSpace or IfcZone.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#415,#424,#433,#442,#451,#460));

#409= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#410= IFCRELASSOCIATESLIBRARY('3V7zMKOJ91jBi7hOEN6SZC',$,$,$,(#408),#409);

#411= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives \S\` la protection incendie, qui s''appliquent \S\` toutes les occurrences des classes IfcSpace et IfcZone.','fr-FR',#2);

#412= IFCRELASSOCIATESLIBRARY('363cMdTFLDre16Il5m9B3L',$,$,$,(#408),#411);

#413= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\307E305F306F\X0\IfcZone\X2\306E5B585728306B906975283055308C308B30017A7A9593306E706B707D96325FA1\X0\(\X2\9632706B\X0\)\X2\306B95A290233057305F30D730ED30D130C630A33002\X0\','ja-JP',#2);

#414= IFCRELASSOCIATESLIBRARY('2MAdBoNgL5t8EDqeCq6XKH',$,$,$,(#408),#413);

#415= IFCSIMPLEPROPERTYTEMPLATE('3jBK95EkL8$8BkB9f5ZXt9',$,'FireRiskFactor','Fire Risk factor assigned to the space according to local building regulations. It defines the fire risk of the space at several levels of fire hazard.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#416= IFCLIBRARYREFERENCE($,$,'Brandgefahrenklasse','Brandgefahrenklasse des Raums, angegeben nach der nationalen oder regionalen Brandschutzverordnung.','de-DE',#2);

#417= IFCRELASSOCIATESLIBRARY('1FJGLUFWPCYhMPyQ54Xtp0',$,$,$,(#415),#416);

#418= IFCLIBRARYREFERENCE($,$,'FacteurRisqueIncendie','Facteur de risque incendie attribu\S\i \S\` l''espace, selon la r\S\iglementation locale en mati\S\hre de construction.','fr-FR',#2);

#419= IFCRELASSOCIATESLIBRARY('0Y3m9NBi5BBh10496NDuXK',$,$,$,(#415),#418);

#420= IFCLIBRARYREFERENCE($,$,'\X2\706B707D5371967A5EA6898156E0\X0\','\X2\573057DF306E5EFA7BC9898F5247306B5F93306330667A7A9593306B5272308A5F5330663089308C305F706B707D5371967A898156E0\X0\\X\0A\X2\706B707D306E3044304F3064304B306E30EC30D930EB306B304A3051308B7A7A9593306E706B707D5371967A5EA630925B9A7FA93059308B3002\X0\','ja-JP',#2);

#421= IFCRELASSOCIATESLIBRARY('3$tv$4X6z9LQIw7GFWoE84',$,$,$,(#415),#420);

#422= IFCLIBRARYREFERENCE($,$,'\X2\D654C7AC\X0\ \X2\C704D5D8\X0\ \X2\C694C778\X0\','\X2\C9C0C5ED\X0\ \X2\AC74CD95\X0\ \X2\ADDCCE59C5D0\X0\ \X2\B530B77C\X0\ \X2\ACF5AC04C5D0\X0\ \X2\D560B2F9B41C\X0\ \X2\D654C7AC\X0\ \X2\C704D5D8\X0\ \X2\C694C778\X0\ \X2\D654C7AC\X0\ \X2\C5B4B290\X0\ \X2\C815B3C4C758\X0\ \X2\ACF5AC04C758\X0\ \X2\D654C7AC\X0\ \X2\C704D5D8B3C4B97C\X0\ \X2\C815C758D55CB2E4\X0\. "','ko-KR',#2);

#423= IFCRELASSOCIATESLIBRARY('0Ox7bEYfD5Qet$3UffKMpV',$,$,$,(#415),#422);

#424= IFCSIMPLEPROPERTYTEMPLATE('0ICbfSC_HC6BOd32Hf80le',$,'FlammableStorage','Indication whether the space is intended to serve as a storage of flammable material (which is regarded as such by the presiding building code. (TRUE) indicates yes, (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#425= IFCLIBRARYREFERENCE($,$,'Lagerung brennbarer Stoffe','Angabe, ob der Raum zur Lagerung der Produktion von brennbaren Stoffen genutzt wird (WHAHR) oder nicht (FALSCH). Die Angabe erfolgt nach der nationalen oder regionalen Brandschutzverordnung.','de-DE',#2);

#426= IFCRELASSOCIATESLIBRARY('2K37w4hCjBN9da3v75gST$',$,$,$,(#424),#425);

#427= IFCLIBRARYREFERENCE($,$,'StockageCombustible','Indique si l''espace est destin\S\i au stockage de mati\S\hres inflammables (consid\S\ir\S\ies comme telles par le Code de la Construction en vigueur). (VRAI) signifie oui, (FAUX) sinon.','fr-FR',#2);

#428= IFCRELASSOCIATESLIBRARY('3UN2k53k1BmeotuqJvNCXR',$,$,$,(#424),#427);

#429= IFCLIBRARYREFERENCE($,$,'\X2\53EF71C372694FDD7BA1533A5206\X0\','\X2\7A7A9593304C53EF71C37269\X0\(\X2\5EFA7BC957FA6E9630927BA174063059308B30533068306B3088308A305D306E30883046306B8003616E3055308C308B\X0\)\X2\306E50095EAB3068305730664F7F308F308C308B305330683092610F56F33055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\306F30443001\X0\(FALSE)\X2\3044304430483002\X0\','ja-JP',#2);

#430= IFCRELASSOCIATESLIBRARY('3AHpqqSPbFcPiSdZquU33i',$,$,$,(#424),#429);

#431= IFCLIBRARYREFERENCE($,$,'\X2\AC00C5F0C131\X0\ \X2\BB3CC9C8\X0\ \X2\CC3DACE0\X0\','\X2\ACF5AC04C774\X0\ \X2\AC00C5F0BB3C\X0\ (\X2\AC74CD95\X0\ \X2\AE30C900C744\X0\ \X2\AD00B9ACD568C73CB85CC368\X0\ \X2\ADF8B807AC8C\X0\ \X2\C5ECACA8C9C0B294\X0\)\X2\C758\X0\ \X2\CC3DACE0B85C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\AC83C744\X0\ \X2\C758B3C4D558ACE0\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C608\X0\ (FALSE) \X2\C544B2C8C624\X0\. "\X2\C774\X0\ \X2\BB3CCCB4AC00\X0\ \X2\D654C7ACC758\X0\ \X2\ACBDC6B0\X0\ \X2\CD9CAD6CB85C\X0\ \X2\C0ACC6A9B418B3C4B85D\X0\ \X2\C124ACC4B418C5C8B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\  (TRUE) \X2\C608\X0\ (FALSE) \X2\C544B2C8C624\X0\ \X2\AC12\X0\','ko-KR',#2);

#432= IFCRELASSOCIATESLIBRARY('2Kgh$QiYDCSBq$ztwqyzr8',$,$,$,(#424),#431);

#433= IFCSIMPLEPROPERTYTEMPLATE('1FCZKmim56s8CqM8t07GKm',$,'FireExit','Indication whether this object is designed to serve as an exit in the case of fire (TRUE) or not (FALSE).\X\0AHere whether the space (in case of e.g., a corridor) is designed to serve as an exit space, e.g., for fire escape purposes.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#434= IFCLIBRARYREFERENCE($,$,'Notausgang','Angabe, ob der Raum einen Notausgang f\S\|r den Brandfall hat und als ein Notausgangs(sammel)raum im Sinne der Brandschutzverordnung gilt (WAHR), oder nicht (FALSCH).','de-DE',#2);

#435= IFCRELASSOCIATESLIBRARY('3zB3CZ$fX79uUatmkJI4Hy',$,$,$,(#433),#434);

#436= IFCLIBRARYREFERENCE($,$,'SortieSecours','Indique si cet objet est con\S\gu pour servir de sortie en cas d''incendie (VRAI) ou non (FAUX). Cas d''un espace comme un couloir con\S\gu pour servir d''espace de sortie, par exemple pour l''\S\ivacuation en cas d''incendie.','fr-FR',#2);

#437= IFCRELASSOCIATESLIBRARY('0GC$LCyO14CvWAfCUogTAh',$,$,$,(#433),#436);

#438= IFCLIBRARYREFERENCE($,$,'\X2\975E5E3853E3533A5206\X0\','\X2\3053306E30AA30D630B830A730AF30C8304C706B707D306E58345408306B51FA53E33068305730664F7F308F308C308B30883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\306F30443001\X0\(FALSE)\X2\3044304430483002\X0\\X\0A\X2\30533053306B30017A7A9593\X0\(\X2\4F8B304830705ECA4E0B\X0\)\X2\306F30014F8B30483070706B707D907F96E376EE7684306E305F3081306B51FA53E37A7A95933068305730664F7F308F308C308B308830468A2D8A083055308C30663044308B304B30693046304B3002\X0\','ja-JP',#2);

#439= IFCRELASSOCIATESLIBRARY('0E9QXnnMj2OOJbv3FD6j7o',$,$,$,(#433),#438);

#440= IFCLIBRARYREFERENCE($,$,'\X2\D654C7AC\X0\ \X2\CD9CAD6C\X0\ (\X2\D53CB09C\X0\ \X2\CD9CAD6C\X0\)','\X2\C5ECAE30C5D0\X0\ \X2\ACF5AC04\X0\ (\X2\C608\X0\ \X2\BCF5B3C4\X0\), \X2\C608B97C\X0\ \X2\B4E4BA74\X0\ \X2\D654C7AC\X0\ \X2\D53CB09C\X0\ \X2\BAA9C801C744\X0\ \X2\C704D574\X0\ \X2\CD9CAD6C\X0\ \X2\ACF5AC04C73CB85C\X0\ \X2\C0ACC6A9D558B3C4B85D\X0\ \X2\C124ACC4B418C5C8B294C9C0\X0\ \X2\C5ECBD80\X0\','ko-KR',#2);

#441= IFCRELASSOCIATESLIBRARY('1u0jDPojj3Wuk5bQabITuS',$,$,$,(#433),#440);

#442= IFCSIMPLEPROPERTYTEMPLATE('2_jT4lSWn05hKhRPstFeYm',$,'SprinklerProtection','Indication whether the space is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#443= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob der Raum durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#444= IFCRELASSOCIATESLIBRARY('3f$WmpUeD6pPVhLq7Kc3cm',$,$,$,(#442),#443);

#445= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#446= IFCRELASSOCIATESLIBRARY('3Ec0pXUJb3xAOc0PriyXyS',$,$,$,(#442),#445);

#447= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\67093001\X0\(FALSE)\X2\306A30573002\X0\','ja-JP',#2);

#448= IFCRELASSOCIATESLIBRARY('2tyHcqiLH3V8iFLLat1dD$',$,$,$,(#442),#447);

#449= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C720\X0\ (FALSE) \X2\C5C6C74C\X0\.','ko-KR',#2);

#450= IFCRELASSOCIATESLIBRARY('0cXtIq_x58tP3ENSyPb$eI',$,$,$,(#442),#449);

#451= IFCSIMPLEPROPERTYTEMPLATE('1lFJscSxX17OqmZakcUDJJ',$,'SprinklerProtectionAutomatic','Indication whether the space has an automatic sprinkler protection (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "SprinklerProtection" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#452= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob der Raum durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).  Dieser Wert soll nur angegeben werden, wenn das Attribut SprinklerProtection auf (WAHR) gesetzt ist.','de-DE',#2);

#453= IFCRELASSOCIATESLIBRARY('2LmDvbUIH45PcVCH6IVCF2',$,$,$,(#451),#452);

#454= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#455= IFCRELASSOCIATESLIBRARY('1xU0F8JgfE7AjOhprownOx',$,$,$,(#451),#454);

#456= IFCLIBRARYREFERENCE($,$,'\X2\81EA52D530B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\81EA52D53001\X0\(FALSE)\X2\975E81EA52D53002300C30B930D730EA30F330AF30E930FC96325FA1300D30D730ED30D130C630A3304C\X0\TRUE\X2\306B8A2D5B9A3055308C305F58345408306E307F30014E0E30483089308C308B3002\X0\','ja-JP',#2);

#457= IFCRELASSOCIATESLIBRARY('0vConLe8v8pxu9SXcikSUN',$,$,$,(#451),#456);

#458= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C790B3D9\X0\ (FALSE) \X2\BE44C790B3D9\X0\. "\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\"\X2\C18DC131C774\X0\ TRUE\X2\B85C\X0\ \X2\C124C815B41C\X0\ \X2\ACBDC6B0C5D0B9CC\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#459= IFCRELASSOCIATESLIBRARY('1KbzqiW8X3Gh2s3PUxSfBB',$,$,$,(#451),#458);

#460= IFCSIMPLEPROPERTYTEMPLATE('1eqaWFJnfEY925YytK6hoO',$,'AirPressurization','Indication whether the space is required to have pressurized air (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#461= IFCLIBRARYREFERENCE($,$,'Luftdruckausgleich','Angabe, ob der Raum einen Luftdruckausgleich erfordert (WAHR) oder nicht (FALSCH).','de-DE',#2);

#462= IFCRELASSOCIATESLIBRARY('1vE1Hb4yL4BO4I$ZQetvA8',$,$,$,(#460),#461);

#463= IFCLIBRARYREFERENCE($,$,'AirComprimeDisponible','Indique si l''espace n\S\icessite d''\S\jtre aliment\S\i en air comprim\S\i (VRAI) ou non (FAUX)','fr-FR',#2);

#464= IFCRELASSOCIATESLIBRARY('3RuaB$RObCO9kBCCDh7hhw',$,$,$,(#460),#463);

#465= IFCLIBRARYREFERENCE($,$,'\X2\7A7A6C1752A05727\X0\','\X2\7A7A9593304C52A057273059308B30533068309289816C423055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\52A057273001\X0\(FALSE)\X2\975E52A057273002\X0\','ja-JP',#2);

#466= IFCRELASSOCIATESLIBRARY('2j$Upcd8j29eHSCWtn37K3',$,$,$,(#460),#465);

#467= IFCLIBRARYREFERENCE($,$,'\X2\ACF5AE30\X0\ \X2\AC00C555\X0\','\X2\ACF5AC04C774\X0\ \X2\AC00C555\X0\ \X2\C694AD6CB418ACE0\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\AC00C555\X0\ (FALSE) \X2\BE44\X0\ \X2\AC00C555\X0\.','ko-KR',#2);

#468= IFCRELASSOCIATESLIBRARY('33VrHfaRDCPfFCUGvkjW0t',$,$,$,(#460),#467);

#469= IFCPROPERTYSETTEMPLATE('15SYr44mzABhTRemxgLW7N',$,'Pset_SpaceLightingRequirements','Properties related to the lighting requirements that apply to the occurrences of IfcSpace or IfcZone. This includes the required artificial lighting, illuminance, etc.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#476,#485));

#470= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#471= IFCRELASSOCIATESLIBRARY('36QOEdGWvCTxjZea05D_Nb',$,$,$,(#469),#470);

#472= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives aux exigences en mati\S\hre d''\S\iclairement, applicables \S\` toutes les instances des classes IfcSpace et IfcZone. Comprend l''\S\iclairage artificiel, le niveau d''\S\iclairement,\X2\2026\X0\','fr-FR',#2);

#473= IFCRELASSOCIATESLIBRARY('0N0whywvT9qgOrbq5LpfE7',$,$,$,(#469),#472);

#474= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\307E305F306F\X0\IfcZone\X2\30AA30D630B830A730AF30C8306B906975283055308C308B7167660E306E67614EF6306B95A23059308B30D730ED30D130C630A330025FC5898130683055308C308B4EBA5DE57167660E53CA307371675EA6306A30693092542B30803002\X0\','ja-JP',#2);

#475= IFCRELASSOCIATESLIBRARY('2Rg_SwxYv3WPldiFibChZ8',$,$,$,(#469),#474);

#476= IFCSIMPLEPROPERTYTEMPLATE('1ai22ZmcX7UO08K1G6WBDx',$,'ArtificialLighting','Indication whether this space  requires artificial lighting (as natural lighting would be not sufficient). (TRUE) indicates yes (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#477= IFCLIBRARYREFERENCE($,$,'k\S\|nstliche Beleuchtung','Angabe, ob dieser Raum eine k\S\|nstliche Beleuchtung erfordert (WAHR) oder nicht (FALSCH)','de-DE',#2);

#478= IFCRELASSOCIATESLIBRARY('2XC$lvbIr8RfKA0GNHXKYC',$,$,$,(#476),#477);

#479= IFCLIBRARYREFERENCE($,$,'EclairageArtificiel','Indication si cette pi\S\hce a des besoins d''\S\iclairage artificiel (dans la mesure o\S\y l''\S\iclairage naturel ne serait pas suffisant). (VRAI) signifie oui, (FAUX) sinon.','fr-FR',#2);

#480= IFCRELASSOCIATESLIBRARY('1UUffbrE5DVue9mVJnMO4u',$,$,$,(#476),#479);

#481= IFCLIBRARYREFERENCE($,$,'\X2\4EBA5DE57167660E\X0\','\X2\981857DF304C4EBA5DE57167660E30925FC5898130683059308B304B30693046304B306E8868793AFF0881EA71365149304C534152063067306A3044306830573066FF093000FF08\X0\TRUE\X2\FF09306E5834540830015FC589813002FF08\X0\FALSE\X2\FF09306E5834540830014E0D5FC589813002\X0\','ja-JP',#2);

#482= IFCRELASSOCIATESLIBRARY('2rW5YUBi109RJzz1jt4BKq',$,$,$,(#476),#481);

#483= IFCLIBRARYREFERENCE($,$,'\X2\C778ACF5\X0\ \X2\C870BA85\X0\','\X2\C774\X0\ \X2\ACF5AC04C774\X0\ \X2\C778ACF5\X0\ \X2\C870BA85C744\X0\ \X2\D544C694B85CD558B294C9C0\X0\ \X2\C5ECBD80\X0\ (\X2\C790C5F0\X0\ \X2\C870BA85C774\X0\ \X2\CDA9BD84D558C9C0\X0\ \X2\C54AAE30\X0\ \X2\C704D558C5EC\X0\)\X2\B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\C544B2C8C624\X0\ \X2\AC12\X0\.','ko-KR',#2);

#484= IFCRELASSOCIATESLIBRARY('2OVF$TLTz4eQ_9C$ZPvvc1',$,$,$,(#476),#483);

#485= IFCSIMPLEPROPERTYTEMPLATE('2UTLfgy9n5hAuB4$k$84Zl',$,'Illuminance','Required average illuminance value for this space.',.P_SINGLEVALUE.,'IfcIlluminanceMeasure','',$,$,$,$,.READWRITE.);

#486= IFCLIBRARYREFERENCE($,$,'Beleuchtungsst\S\drke','Geforderte durchschnittliche Beleuchtungsst\S\drke in diesem Raum.','de-DE',#2);

#487= IFCRELASSOCIATESLIBRARY('1WzAJWW8113PGJ3sP8TJVf',$,$,$,(#485),#486);

#488= IFCLIBRARYREFERENCE($,$,'EclairementAttendu','Valeur de l''\S\iclairement attendu pour la pi\S\hce.','fr-FR',#2);

#489= IFCRELASSOCIATESLIBRARY('2AeeeHx6P09xd3g6mOFfQ9',$,$,$,(#485),#488);

#490= IFCLIBRARYREFERENCE($,$,'\X2\71675EA6\X0\','\X2\981857DF306B5BFE30573066306E5FC5898130683055308C308B71675EA6306E5024306E5E73574750243002\X0\','ja-JP',#2);

#491= IFCRELASSOCIATESLIBRARY('1S$JdrAYr758GuBNCZHUHn',$,$,$,(#485),#490);

#492= IFCLIBRARYREFERENCE($,$,'\X2\C870B3C4\X0\','\X2\C774\X0\ \X2\ACF5AC04C744\X0\ \X2\C704D574\X0\ \X2\D544C694D55C\X0\ \X2\D3C9ADE0\X0\ \X2\C870B3C4\X0\','ko-KR',#2);

#493= IFCRELASSOCIATESLIBRARY('0ycQ63q$X4R8ftQ5QFuf7s',$,$,$,(#485),#492);

#494= IFCPROPERTYSETTEMPLATE('3GlRkn9Qj2H9Z6G6fPTYop',$,'Pset_SpaceOccupancyRequirements','Properties concerning work activities occurring or expected to occur within one or a set of similar spatial structure elements.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#501,#508,#515,#522,#529,#536,#543));

#495= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#496= IFCRELASSOCIATESLIBRARY('0xDfE$MuT4euHXy3xdfQ29',$,$,$,(#494),#495);

#497= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives \S\` l''usage attendu ou effectif d''un \S\il\S\iment de structure spatial ou d''un ensemble d''\S\il\S\iments de struture spatiale similaires.','fr-FR',#2);

#498= IFCRELASSOCIATESLIBRARY('3SZxtke3T5BQgmv04H1N0A',$,$,$,(#494),#497);

#499= IFCLIBRARYREFERENCE($,$,$,'\X2\4E003064306E30013042308B3044306F89076570306E985E4F3C3057305F7A7A959369CB621089817D2030678D77304D308B30013042308B3044306F8D773053308B30673042308D3046696D52D96D3B52D5306B95A23059308B5C5E60273002\X0\','ja-JP',#2);

#500= IFCRELASSOCIATESLIBRARY('1cQb5nfpj3muTZeW2an5_y',$,$,$,(#494),#499);

#501= IFCSIMPLEPROPERTYTEMPLATE('1TN3kXX8X3qwklnGBM3WsZ',$,'OccupancyType','Occupancy type for this object. It is defined according to the presiding national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#502= IFCLIBRARYREFERENCE($,$,'Nutzungsart','Nutzungsart des Raums gem\S\d\S\_ der g\S\|ltigen Raumnutzungstabelle des Raumprogramms.','de-DE',#2);

#503= IFCRELASSOCIATESLIBRARY('3K5v0lIiXB0QDuQHI1CaUN',$,$,$,(#501),#502);

#504= IFCLIBRARYREFERENCE($,$,'TypeOccupation','Usage type de cet espace. Est d\S\ifini selon le Code national en vigueur.','fr-FR',#2);

#505= IFCRELASSOCIATESLIBRARY('2P$ygKk3HFtONb9V918c0q',$,$,$,(#501),#504);

#506= IFCLIBRARYREFERENCE($,$,'\X2\75289014\X0\','\X2\3053306E30AA30D630B830A730AF30C8306E7528901430027D7162EC3059308B56FD306E5EFA7BC96CD5898F306B3088308A5B9A7FA93055308C308B3002\X0\','ja-JP',#2);

#507= IFCRELASSOCIATESLIBRARY('1VKsAwu7D8Lxodoc1ixKrg',$,$,$,(#501),#506);

#508= IFCSIMPLEPROPERTYTEMPLATE('1ZfiNOOMfFaPZsgzoCjpkb',$,'OccupancyNumber','Number of people required for the activity assigned to this space.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#509= IFCLIBRARYREFERENCE($,$,'Belegung','Durchschnittliche Anzahl der Personen f\S\|r deren  Aktivit\S\dten der Raum vorgesehen ist.','de-DE',#2);

#510= IFCRELASSOCIATESLIBRARY('3RKXCCEn568gEfCGT$bpwp',$,$,$,(#508),#509);

#511= IFCLIBRARYREFERENCE($,$,'NombreOccupants','Nombre d''occupants concern\S\is par l''activit\S\i dans cet espace.','fr-FR',#2);

#512= IFCRELASSOCIATESLIBRARY('1eTMALIFT5AwuFG2A_UOZc',$,$,$,(#508),#511);

#513= IFCLIBRARYREFERENCE($,$,'\X2\522975284EBA6570\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F6D3B52D530929042884C3059308B305F3081306B5FC58981306A4EBA65703002\X0\','ja-JP',#2);

#514= IFCRELASSOCIATESLIBRARY('1gbG5Zr3f44xJs_ljhic99',$,$,$,(#508),#513);

#515= IFCSIMPLEPROPERTYTEMPLATE('331MtzXiLB5fXVSsx2DcoV',$,'OccupancyNumberPeak','Maximal number of people required for the activity assigned to this space in peak time.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#516= IFCLIBRARYREFERENCE($,$,'Maximale Belegung','Maximale Anzahl der Personen f\S\|r deren  Aktivit\S\dten der Raum vorgesehen ist.','de-DE',#2);

#517= IFCRELASSOCIATESLIBRARY('3YNeITMrn3Y9g$73MYA05i',$,$,$,(#515),#516);

#518= IFCLIBRARYREFERENCE($,$,'NombreOccupantsMax','Nombre maximum d''occupants simultan\S\is concern\S\is par l''activit\S\i dans cet espace \S\` l''heure de pointe.','fr-FR',#2);

#519= IFCRELASSOCIATESLIBRARY('3ne6KB34v7pBjOkvC2SBcp',$,$,$,(#515),#518);

#520= IFCLIBRARYREFERENCE($,$,'\X2\522975284EBA657030D430FC30AF\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F6D3B52D530929042884C3059308B305F3081306B5FC58981306A670059274EBA65703002\X0\','ja-JP',#2);

#521= IFCRELASSOCIATESLIBRARY('34dlVoPQXBbO7kp6UFgsRT',$,$,$,(#515),#520);

#522= IFCSIMPLEPROPERTYTEMPLATE('3JoN5mxcz0Vhi0Bxd4s6eg',$,'OccupancyTimePerDay','The amount of time during the day that the activity is required within this space.',.P_SINGLEVALUE.,'IfcTimeMeasure','',$,$,$,$,.READWRITE.);

#523= IFCLIBRARYREFERENCE($,$,'Belegungszeit pro Tag','Durchschnittliche Belegungszeit des Raums pro Tag.','de-DE',#2);

#524= IFCRELASSOCIATESLIBRARY('1H7XDXXYf5nPU0o7cwuqFU',$,$,$,(#522),#523);

#525= IFCLIBRARYREFERENCE($,$,'DureeOccupationJour','Dur\S\ie journali\S\hre de l''activit\S\i dans cet espace','fr-FR',#2);

#526= IFCRELASSOCIATESLIBRARY('39h2lURNb1Hxm3fI_QYmDD',$,$,$,(#522),#525);

#527= IFCLIBRARYREFERENCE($,$,'\X2\65E56BCE5229752866429593\X0\','\X2\3053306E7A7A95933067306E6D3B52D530923059308B305F3081306B5FC58981306A65E54E2D306E664295933002\X0\','ja-JP',#2);

#528= IFCRELASSOCIATESLIBRARY('3hK0CeYCr9yRuGwcg1QAYP',$,$,$,(#522),#527);

#529= IFCSIMPLEPROPERTYTEMPLATE('3xEf6hM4PBRff431$jc3Ft',$,'AreaPerOccupant','Design occupancy loading for this type of usage assigned to this space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#530= IFCLIBRARYREFERENCE($,$,'Fl\S\dche pro Nutzer','Anteil der Raumfl\S\dche pro Benutzer f\S\|r Nutzung des Raums.','de-DE',#2);

#531= IFCRELASSOCIATESLIBRARY('12E6nlhCH0$OT_R$wYVWA4',$,$,$,(#529),#530);

#532= IFCLIBRARYREFERENCE($,$,'SurfaceParOccupant','Taux de remplissage de l''espace pour l''usage type','fr-FR',#2);

#533= IFCRELASSOCIATESLIBRARY('18LJyakM90rfMRxguSyZq$',$,$,$,(#529),#532);

#534= IFCLIBRARYREFERENCE($,$,'\X2\5229752880056BCE97627A4D\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F75289014306B5BFE3059308B60F35B9A522975288CA083773002\X0\','ja-JP',#2);

#535= IFCRELASSOCIATESLIBRARY('2$aKtnWNfBSfPNC9Fke0Bs',$,$,$,(#529),#534);

#536= IFCSIMPLEPROPERTYTEMPLATE('1z7CP9Uar7bw2Tvs06Uu5w',$,'MinimumHeadroom','Headroom required for the activity assigned to this space.',.P_SINGLEVALUE.,'IfcLengthMeasure','',$,$,$,$,.READWRITE.);

#537= IFCLIBRARYREFERENCE($,$,'Lichte H\S\vhe','Minumal geforderte lichte H\S\vhe f\S\|r diesen Raum.','de-DE',#2);

#538= IFCRELASSOCIATESLIBRARY('0O0MAaiWL8Quo7ipJn8MJy',$,$,$,(#536),#537);

#539= IFCLIBRARYREFERENCE($,$,'HauteurPassageMinimale','Hauteur de passage requise pour l''usage assign\S\i \S\` l''espace','fr-FR',#2);

#540= IFCRELASSOCIATESLIBRARY('20$XqyYB94TA1co9s4M7NR',$,$,$,(#536),#539);

#541= IFCLIBRARYREFERENCE($,$,'\X2\67005C0F982D4E0A3042304D9AD8\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F75289014306B5FC58981306A982D4E0A3042304D9AD83002\X0\','ja-JP',#2);

#542= IFCRELASSOCIATESLIBRARY('24yfvNB_r0avBMM4vWBydk',$,$,$,(#536),#541);

#543= IFCSIMPLEPROPERTYTEMPLATE('1pSNTKmM9149lt6zq4eA0i',$,'IsOutlookDesirable','An indication of whether the outlook is desirable (set TRUE) or not (set FALSE)',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#544= IFCLIBRARYREFERENCE($,$,'Ausblick erw\S\|nscht','Angabe, ob dieser Raum einen nat\S\|rlichen Ausblick nach draussen gew\S\dhren soll (WAHR) oder dies nicht gefordert ist (FALSCH).','de-DE',#2);

#545= IFCRELASSOCIATESLIBRARY('1H$eKiFr51yOfA7PBOLabj',$,$,$,(#543),#544);

#546= IFCLIBRARYREFERENCE($,$,'VueExterieurSouhaitable','Indique si la vue sur l''ext\S\irieur est souhaitable (VRAI) ou non (FAUX).','fr-FR',#2);

#547= IFCRELASSOCIATESLIBRARY('0GTOWLnWn1jOQZJlhknwZK',$,$,$,(#543),#546);

#548= IFCLIBRARYREFERENCE($,$,'\X2\773A671B306E5584305760AA3057\X0\','\X2\5916306E773A671B304C671B307E30573044304B30693046304B3002\X0\','ja-JP',#2);

#549= IFCRELASSOCIATESLIBRARY('2$gCJWlDX9dPh3Gd6EQ60q',$,$,$,(#543),#548);

#550= IFCPROPERTYSETTEMPLATE('0AKLHjuBX93gsEnCvRN18x',$,'Pset_SpaceThermalRequirements','Properties related to the comfort requirements for thermal and other  thermal related performance properties of spaces that apply to the occurrences of IfcSpace, IfcSpatialZone or IfcZone. It can also be used to capture requirements for IfcSpaceType''s. This includes the required design temperature, humidity, ventilation, and air conditioning.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#555,#562,#571,#580,#589,#598,#607,#616,#623,#632,#639,#648,#657,#666,#675,#684,#693,#702));

#551= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#552= IFCRELASSOCIATESLIBRARY('0c3VQja1bA0vLGj9qiZEFm',$,$,$,(#550),#551);

#553= IFCLIBRARYREFERENCE($,$,$,'\X2\5BA4306E5FEB9069306A6E2971B174B05883306B95A290233059308B89816C42602780FD3002\X0\IfcSpace, IfcZone\X2\306B906975283055308C308B3002\X0\\X\0A\X2\6E295EA630016E7F5EA630017A7A8ABF306B306430443066306E8A2D8A084E0A306E8A2D5B9A3092542B30803002\X0\','ja-JP',#2);

#554= IFCRELASSOCIATESLIBRARY('0glWSQ5nfEgv0EHd$$XCq8',$,$,$,(#550),#553);

#555= IFCSIMPLEPROPERTYTEMPLATE('07ewvr_QjDTBV5ImDPrr5v',$,'SpaceTemperature','Temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period. Provide this value, if no temperatur range (Min-Max) is available.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#556= IFCLIBRARYREFERENCE($,$,'Raumtemperatur','Geforderte Raumtemperatur, die nicht \S\|berschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall. Diese wird angegeben, wenn kein geforderter Temperaturbereich (Min - Max) vorhanden ist.','de-DE',#2);

#557= IFCRELASSOCIATESLIBRARY('2BD4RnFvD4VPOLknqO3AZA',$,$,$,(#555),#556);

#558= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#559= IFCRELASSOCIATESLIBRARY('2qRZqwP7f3HB8HVMtDVHan',$,$,$,(#555),#558);

#560= IFCLIBRARYREFERENCE($,$,'Temp\S\irature','Temp\S\irature de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.','fr-FR',#2);

#561= IFCRELASSOCIATESLIBRARY('11FtSi_dz2wAe$KiR$4l9Q',$,$,$,(#555),#560);

#562= IFCSIMPLEPROPERTYTEMPLATE('2iXQIapd17U9d1lhXPPbu6',$,'SpaceTemperatureMax','Maximal temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#563= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Maximal','Maximale geforderte Raumtemperatur, die nicht \S\|berschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#564= IFCRELASSOCIATESLIBRARY('3JDcKAzDfFgvXpmsCETsHd',$,$,$,(#562),#563);

#565= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#566= IFCRELASSOCIATESLIBRARY('1E6zxjrHX6ou9uy3W4SgL1',$,$,$,(#562),#565);

#567= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale','Temp\S\irature maximale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#568= IFCRELASSOCIATESLIBRARY('0GpV9gGbH6xuQXhYCJiNDf',$,$,$,(#562),#567);

#569= IFCLIBRARYREFERENCE($,$,'\X2\CD5CACE0\X0\ \X2\C628B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C628B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#570= IFCRELASSOCIATESLIBRARY('3e0W$N73n5U8KtInueCU7b',$,$,$,(#562),#569);

#571= IFCSIMPLEPROPERTYTEMPLATE('2WtViXRvr2DRneJ1WMBtEA',$,'SpaceTemperatureMin','Minimal temperature of the space or zone, that is required from user/designer view point. If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#572= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Minimal','Minimale geforderte Raumtemperatur, die nicht unterschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#573= IFCRELASSOCIATESLIBRARY('2_sHvbsI1C3RKqu63SSoi1',$,$,$,(#571),#572);

#574= IFCLIBRARYREFERENCE($,$,'\X2\67004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#575= IFCRELASSOCIATESLIBRARY('27IWCv70nCgvUyGPn5XhyS',$,$,$,(#571),#574);

#576= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale','Temp\S\irature minimale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#577= IFCRELASSOCIATESLIBRARY('14sU4cxuP45OjnUmoEUy5i',$,$,$,(#571),#576);

#578= IFCLIBRARYREFERENCE($,$,'\X2\CD5CC800C628B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C628B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#579= IFCRELASSOCIATESLIBRARY('3IRj3Fwxf8UR2irHFVVG0i',$,$,$,(#571),#578);

#580= IFCSIMPLEPROPERTYTEMPLATE('3DvB4yEiv3kvmfFPnBW8mz',$,'SpaceTemperatureSummerMax','Maximal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#581= IFCLIBRARYREFERENCE($,$,'Raumtemperatur K\S\|hlung Maximal','Maximal geforderte Raumtemperatur aus dem Raumprogramm f\S\|r die Auslegung der Raumk\S\|hlung.','de-DE',#2);

#582= IFCRELASSOCIATESLIBRARY('00hd8QMNr9ux_UfbFS2Ot9',$,$,$,(#580),#581);

#583= IFCLIBRARYREFERENCE($,$,'\X2\590F5B6367009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#584= IFCRELASSOCIATESLIBRARY('1D6cPODCHDHwZxpkZ2uBQo',$,$,$,(#580),#583);

#585= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale en \S\it\S\i','Temp\S\irature maximale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#586= IFCRELASSOCIATESLIBRARY('3qNxL1KN10mP8$ovWdgEy3',$,$,$,(#580),#585);

#587= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CD5CACE0C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\)\X2\C758\X0\ \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#588= IFCRELASSOCIATESLIBRARY('1QW5Q9J_jCDvR7OXEMPM1s',$,$,$,(#580),#587);

#589= IFCSIMPLEPROPERTYTEMPLATE('1OoHhTwPzBh9AHxVyCMQPX',$,'SpaceTemperatureSummerMin','Minimal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#590= IFCLIBRARYREFERENCE($,$,'Raumtemperatur K\S\|hlung Minimal','Minimal geforderte Raumtemperatur aus dem Raumprogramm f\S\|r die Auslegung der Raumk\S\|hlung.','de-DE',#2);

#591= IFCRELASSOCIATESLIBRARY('0XTvDdwpz2OwHLCI3Kc9HQ',$,$,$,(#589),#590);

#592= IFCLIBRARYREFERENCE($,$,'\X2\590F5B6367004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#593= IFCRELASSOCIATESLIBRARY('2IW_kyaTT9_ficjTVr8WID',$,$,$,(#589),#592);

#594= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale en \S\it\S\i','Temp\S\irature minimale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#595= IFCRELASSOCIATESLIBRARY('2FZiV9S450iAwwkg$gVZGj',$,$,$,(#589),#594);

#596= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CD5CC800C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\)\X2\C758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#597= IFCRELASSOCIATESLIBRARY('1L8geRw2n9XOYf73vi5Fy2',$,$,$,(#589),#596);

#598= IFCSIMPLEPROPERTYTEMPLATE('1tNRyOAuLE7w$$O$8QHtUN',$,'SpaceTemperatureWinterMax','Maximal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#599= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Heizung Maximal','Maximal geforderte Raumtemperatur f\S\|r die Auslegung der Raumheizung.','de-DE',#2);

#600= IFCRELASSOCIATESLIBRARY('1r5Y7OogfFG8072$gxvL9w',$,$,$,(#598),#599);

#601= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B6367009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#602= IFCRELASSOCIATESLIBRARY('3FN813HuT3cfQ2HK0l7rvm',$,$,$,(#598),#601);

#603= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale en hiver','Temp\S\irature maximale de l''espace ou de la zone en hiver. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le chauffage.','fr-FR',#2);

#604= IFCRELASSOCIATESLIBRARY('29gd$c8_L5zvdf1O_Z31mc',$,$,$,(#598),#603);

#605= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CD5CACE0C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\ACA8C6B8\X0\) \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#606= IFCRELASSOCIATESLIBRARY('04hlo$AlnEAg6LRDzo8jnQ',$,$,$,(#598),#605);

#607= IFCSIMPLEPROPERTYTEMPLATE('30tGbyHef5YBYu61BlG2Fc',$,'SpaceTemperatureWinterMin','Minimal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#608= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Heizung Minimal','Minimal geforderte Raumtemperatur f\S\|r die Auslegung der Raumheizung.','de-DE',#2);

#609= IFCRELASSOCIATESLIBRARY('0mJzpjvRjAPAv7KGShg_xt',$,$,$,(#607),#608);

#610= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B6367004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#611= IFCRELASSOCIATESLIBRARY('26jczdyEDAR8RU1ii1H1Wv',$,$,$,(#607),#610);

#612= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale en hiver','Temp\S\irature minimale de l''espace ou de la zone en hiver. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le chauffage.','fr-FR',#2);

#613= IFCRELASSOCIATESLIBRARY('03Bx2lpBD99OWJ4n41J5UD',$,$,$,(#607),#612);

#614= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CCA0\X0\ \X2\CD5CC800C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\ACA8C6B8\X0\)\X2\C758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#615= IFCRELASSOCIATESLIBRARY('0tHnc1wdnAcv9tt1F7NYiI',$,$,$,(#607),#614);

#616= IFCSIMPLEPROPERTYTEMPLATE('39pnw6FEP1LRbPdeozUYDp',$,'SpaceHumidity','Humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period. Provide this property, if no humidity range (Min-Max) is available.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#617= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall. Es wird angegeben, wenn kein geforderter Luftfeuchtigkeitsbereich (Min - Max)  vorhanden ist.','de-DE',#2);

#618= IFCRELASSOCIATESLIBRARY('2_Wx4GnwvEufFYMSt3137u',$,$,$,(#616),#617);

#619= IFCLIBRARYREFERENCE($,$,'\X2\5BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E6E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#620= IFCRELASSOCIATESLIBRARY('3tYtORcQnBT9j0skSUzSi8',$,$,$,(#616),#619);

#621= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative','Humidit\S\i relative de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.','fr-FR',#2);

#622= IFCRELASSOCIATESLIBRARY('0YW$xIE0T46x06Kkc$ATwT',$,$,$,(#616),#621);

#623= IFCSIMPLEPROPERTYTEMPLATE('3fYcgagtP9BwLT9V0nOmP7',$,'SpaceHumidityMax','Maximal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#624= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Maximal','Maximal geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#625= IFCRELASSOCIATESLIBRARY('0TlAl2SuH1OhdF1ksP0cT1',$,$,$,(#623),#624);

#626= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67009AD86E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#627= IFCRELASSOCIATESLIBRARY('2DLHgFvl9Dqxubp9nqT57G',$,$,$,(#623),#626);

#628= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative maximale','Humidit\S\i relative maximale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#629= IFCRELASSOCIATESLIBRARY('1$Ej$hSUP6bf_P12iHKMS9',$,$,$,(#623),#628);

#630= IFCLIBRARYREFERENCE($,$,'\X2\C2E4B0B4C2B5B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#631= IFCRELASSOCIATESLIBRARY('1_o3fMQbL2fOcR1kVuGS9e',$,$,$,(#623),#630);

#632= IFCSIMPLEPROPERTYTEMPLATE('2ogj3B61v6gwuuUhdoovN8',$,'SpaceHumidityMin','Minimal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#633= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Minimal','Minimal geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#634= IFCRELASSOCIATESLIBRARY('0lgJ3aYHjAxQtgJYaZ2L55',$,$,$,(#632),#633);

#635= IFCLIBRARYREFERENCE($,$,'\X2\67004F4E5BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67004F4E6E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#636= IFCRELASSOCIATESLIBRARY('1c6IB$6qfEBx0g5890L1os',$,$,$,(#632),#635);

#637= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative minimale','Humidit\S\i relative minimale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#638= IFCRELASSOCIATESLIBRARY('3zp6Nll3b8cfX8nKJjslup',$,$,$,(#632),#637);

#639= IFCSIMPLEPROPERTYTEMPLATE('36dc9Q0$9168RQcxm7DgvB',$,'SpaceHumiditySummer','Humidity of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#640= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit K\S\|hlung','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum f\S\|r die Auslegung der K\S\|hlung.','de-DE',#2);

#641= IFCRELASSOCIATESLIBRARY('1zfvkMlob9AhTk8YoB5$QZ',$,$,$,(#639),#640);

#642= IFCLIBRARYREFERENCE($,$,'\X2\590F5B635BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E5BA451856E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#643= IFCRELASSOCIATESLIBRARY('2JaUjEWSDD6fEyETqvHcpf',$,$,$,(#639),#642);

#644= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative maximale en \S\it\S\i','Humidit\S\i relative maximale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#645= IFCRELASSOCIATESLIBRARY('3c6eQ$nhnArfdccGOTk9wj',$,$,$,(#639),#644);

#646= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CCA0C2E4B0B4\X0\ \X2\C2B5B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\) \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#647= IFCRELASSOCIATESLIBRARY('3wE2vb_NH6svD_t6r7G4qm',$,$,$,(#639),#646);

#648= IFCSIMPLEPROPERTYTEMPLATE('2KKeFwTN1Dsu8mLSEL6Vgl',$,'SpaceHumidityWinter','Humidity of the space or zone for the cold (winter) period that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#649= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Heizung','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum f\S\|r die Auslegung der Heizung.','de-DE',#2);

#650= IFCRELASSOCIATESLIBRARY('1WmmrdvjL6jx4xf3scSN7u',$,$,$,(#648),#649);

#651= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B635BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E5BA451856E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#652= IFCRELASSOCIATESLIBRARY('2EcxNLCLj9a8AuZ3xKu5nc',$,$,$,(#648),#651);

#653= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative minimale en \S\it\S\i','Humidit\S\i relative minimale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#654= IFCRELASSOCIATESLIBRARY('3pgVaz4kP1chkAWZ596Jxl',$,$,$,(#648),#653);

#655= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CCA0C2E4B0B4\X0\ \X2\C2B5B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\B3D9C808AE30\X0\) \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#656= IFCRELASSOCIATESLIBRARY('1MMADbGT92vx6OxIG8KbW6',$,$,$,(#648),#655);

#657= IFCSIMPLEPROPERTYTEMPLATE('2PirsN6pb4_gZlU0L_X53b',$,'DiscontinuedHeating','Indication whether discontinued heating is required/desirable from user/designer view point. (TRUE) if yes, (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#658= IFCLIBRARYREFERENCE($,$,'Diskontinuierliche Heizung','Anfoderung, ob der Raum durch eine diskontinuierliche Heizung versorgt werden soll (WAHR) oder nicht (FALSCH).','de-DE',#2);

#659= IFCRELASSOCIATESLIBRARY('1v05XlSb5AFPpcatmUdjj3',$,$,$,(#657),#658);

#660= IFCLIBRARYREFERENCE($,$,'\X2\4E0D90237D9A6696623F\X0\','\X2\4E0D90237D9A6696623F304C522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C42\X0\/\X2\8981671B3055308C308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\89813001\X0\(FALSE)\X2\4E0D89813002\X0\','ja-JP',#2);

#661= IFCRELASSOCIATESLIBRARY('1KXHML8k5CAgZ__lReT4xI',$,$,$,(#657),#660);

#662= IFCLIBRARYREFERENCE($,$,'Chauffage intermittent','Indique si un chauffage intermittent est requis ou souhait\S\i par l''usager ou le concepteur (VRAI) ou non (FAUX).','fr-FR',#2);

#663= IFCRELASSOCIATESLIBRARY('3BjlK0MYv5ZQi_xfvPKOam',$,$,$,(#657),#662);

#664= IFCLIBRARYREFERENCE($,$,'\X2\BD88C5F0C18D\X0\ \X2\B09CBC29\X0\','\X2\BD88C5F0C18D\X0\ \X2\B09CBC29C774\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694CCAD\X0\ / \X2\C694AD6CB418B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\BD88D544C694\X0\.','ko-KR',#2);

#665= IFCRELASSOCIATESLIBRARY('3dxH8cGxXEMvKR7WvkXR36',$,$,$,(#657),#664);

#666= IFCSIMPLEPROPERTYTEMPLATE('3fTZAh6fTDLOGUaxJO1lKd',$,'NaturalVentilation','Indication whether the space is required to have natural ventilation (TRUE) or mechanical ventilation (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#667= IFCLIBRARYREFERENCE($,$,'Nat\S\|rliche L\S\|ftung','Anforderung, ob der Raum eine nat\S\|rliche L\S\|ftung haben soll (WAHR), oder eine k\S\|nstliche L\S\|ftung (Falsch).','de-DE',#2);

#668= IFCRELASSOCIATESLIBRARY('1VwkrlH$f4aOjj47k_V8mY',$,$,$,(#666),#667);

#669= IFCLIBRARYREFERENCE($,$,'\X2\81EA713663DB6C17\X0\','\X2\7A7A9593304C81EA713663DB6C17309263013064304B6A5F68B063DB6C17309263013064304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\67093001\X0\(FALSE)\X2\306A30573002\X0\','ja-JP',#2);

#670= IFCRELASSOCIATESLIBRARY('1ASZ99mP1EMu4MU5_kLtjf',$,$,$,(#666),#669);

#671= IFCLIBRARYREFERENCE($,$,'Ventilation naturelle','Indique si la ventilation de l''espace doit \S\jtre naturelle (VRAI) ou m\S\icanique (FAUX).','fr-FR',#2);

#672= IFCRELASSOCIATESLIBRARY('2UNrWestv66Rbv0ZG39Q$8',$,$,$,(#666),#671);

#673= IFCLIBRARYREFERENCE($,$,'\X2\C790C5F0D658AE30\X0\','\X2\ACF5AC04C774\X0\ \X2\C790C5F0\X0\ \X2\D658AE30AC00\X0\ \X2\C788B294C9C0\X0\ \X2\D658AE30C788B294\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#674= IFCRELASSOCIATESLIBRARY('18ce9gb9L4ifXLXivFDHfI',$,$,$,(#666),#673);

#675= IFCSIMPLEPROPERTYTEMPLATE('2hzkGd4xXDt9KIguSOF5N2',$,'NaturalVentilationRate','Indication of the requirement of a particular natural air ventilation rate, given in air changes per hour.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#676= IFCLIBRARYREFERENCE($,$,'Nat\S\|rliche Luftwechselzahl','Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der nat\S\|rlichen L\S\|ftung.','de-DE',#2);

#677= IFCRELASSOCIATESLIBRARY('1yd7jgB7T4i80A8HKAanVt',$,$,$,(#675),#676);

#678= IFCLIBRARYREFERENCE($,$,'\X2\81EA713663DB6C177387\X0\','\X2\72795B9A306E81EA713663DB6C177387306E89816C4263076A193002\X0\1\X2\664295933042305F308A306E63DB6C1756DE657030674E0E30483089308C308B3002\X0\','ja-JP',#2);

#679= IFCRELASSOCIATESLIBRARY('0LS4dIbQj9OO23CmKayvaf',$,$,$,(#675),#678);

#680= IFCLIBRARYREFERENCE($,$,'Taux ventilation naturelle','Taux de ventilation naturelle exprim\S\i en volumes par heure.','fr-FR',#2);

#681= IFCRELASSOCIATESLIBRARY('260WAugYf5XQgnN5SAIdX_',$,$,$,(#675),#680);

#682= IFCLIBRARYREFERENCE($,$,'\X2\C790C5F0D658AE30\X0\ \X2\BE44C728\X0\','\X2\D2B9C815\X0\ \X2\C790C5F0\X0\ \X2\D658AE30\X0\ \X2\C728C758\X0\ \X2\C694AD6C\X0\ \X2\C9C0D45C\X0\. \X2\C2DCAC04\X0\ \X2\B2F9\X0\ \X2\D658AE30\X0\ \X2\D68CC218B85C\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#683= IFCRELASSOCIATESLIBRARY('0lFUqFB2DCy8x7OJiw9MEq',$,$,$,(#675),#682);

#684= IFCSIMPLEPROPERTYTEMPLATE('3JPSMKtWL47wwp7m4NY526',$,'MechanicalVentilationRate','Indication of the requirement of a particular mechanical air ventilation rate, given in air changes per hour.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#685= IFCLIBRARYREFERENCE($,$,'K\S\|nstliche Luftwechselzahl','Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der k\S\|nstlichen L\S\|ftung.','de-DE',#2);

#686= IFCRELASSOCIATESLIBRARY('2bjj$pD2f7$PyWflzBhQsS',$,$,$,(#684),#685);

#687= IFCLIBRARYREFERENCE($,$,'\X2\6A5F68B063DB6C177387\X0\','\X2\72795B9A306E6A5F68B063DB6C177387306E89816C4263076A193002\X0\1\X2\664295933042305F308A306E63DB6C1756DE657030674E0E30483089308C308B3002\X0\','ja-JP',#2);

#688= IFCRELASSOCIATESLIBRARY('1Hh8UsRiPBzR8QI9VSmXxa',$,$,$,(#684),#687);

#689= IFCLIBRARYREFERENCE($,$,'Taux ventilation m\S\icanique','Sp\S\icification du taux de ventilation m\S\icanique exprim\S\i en volumes par heure.','fr-FR',#2);

#690= IFCRELASSOCIATESLIBRARY('0gayjzo69BqfNOggtLti8z',$,$,$,(#684),#689);

#691= IFCLIBRARYREFERENCE($,$,'\X2\AE30ACC4D658AE30\X0\ \X2\BE44C728\X0\','\X2\D2B9C815\X0\ \X2\AE30ACC4\X0\ \X2\D658AE30\X0\ \X2\BE44C728\X0\ \X2\C694AD6C\X0\ \X2\C9C0D45C\X0\. \X2\C2DCAC04\X0\ \X2\B2F9\X0\ \X2\D658AE30\X0\ \X2\D68CC218B85C\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#692= IFCRELASSOCIATESLIBRARY('0owKDEkzf5wf6V8_lOt_sH',$,$,$,(#684),#691);

#693= IFCSIMPLEPROPERTYTEMPLATE('0qDQQzEN54Uvn5e7jvlr5R',$,'AirConditioning','Indication whether this space requires air conditioning provided (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#694= IFCLIBRARYREFERENCE($,$,'Klimaanlage','Anforderung, ob der Raum mit einer Klimaanlage ausgestattet werden soll (WAHR), oder nicht (Falsch).','de-DE',#2);

#695= IFCRELASSOCIATESLIBRARY('2YhX2JWDj7QeOVYQPj2KLs',$,$,$,(#693),#694);

#696= IFCLIBRARYREFERENCE($,$,'\X2\7A7A8ABF\X0\','\X2\3053306E7A7A9593304C7A7A8ABF309289816C423059308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\89813001\X0\(FALSE)\X2\4E0D89813002\X0\','ja-JP',#2);

#697= IFCRELASSOCIATESLIBRARY('29vlG5RU57e9lrDRfqcBGy',$,$,$,(#693),#696);

#698= IFCLIBRARYREFERENCE($,$,'Conditionnement d''air','Indique si l''espace requiert un conditionnement d''air  (VRAI) ou non (FAUX).','fr-FR',#2);

#699= IFCRELASSOCIATESLIBRARY('3y8H_clV18yuypFL2fQQbl',$,$,$,(#693),#698);

#700= IFCLIBRARYREFERENCE($,$,'\X2\ACF5C870\X0\','\X2\C774\X0\ \X2\ACF5AC04C774\X0\ \X2\ACF5C870B97C\X0\ \X2\C694CCADD560C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\BD88D544C694\X0\.','ko-KR',#2);

#701= IFCRELASSOCIATESLIBRARY('0chV8fwQj4Sv3I8TA_f2b9',$,$,$,(#693),#700);

#702= IFCSIMPLEPROPERTYTEMPLATE('3I1fA93iT7MOTKZ8Un3ZzM',$,'AirConditioningCentral','Indication whether the space  requires a central air conditioning provided (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "AirConditioning" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#703= IFCLIBRARYREFERENCE($,$,'Klimaanlage zentral','Anforderung, ob die Klimaanlage zentral gesteuert werden soll (WAHR), oder nicht (FALSCH). Soll nur angegeben werden, wenn die Eigenschaft "Klimaanlage" mit WAHR gegeben ist.','de-DE',#2);

#704= IFCRELASSOCIATESLIBRARY('2JlZBDiuLE4AYFvMxIY9uF',$,$,$,(#702),#703);

#705= IFCLIBRARYREFERENCE($,$,'\X2\4E2D592E5F0F7A7A8ABF\X0\','\X2\7A7A9593304C4E2D592E5F0F7A7A8ABF309289816C423059308B304B30693046304B3092793A305930D630FC30EA30A230F350243002300C7A7A8ABF300D30D730ED30D130C630A3304C\X0\TRUE\X2\306B8A2D5B9A3055308C305F58345408306E307F30014E0E30483089308C308B3002\X0\','ja-JP',#2);

#706= IFCRELASSOCIATESLIBRARY('277w_JOvnDOfzKejStt5bp',$,$,$,(#702),#705);

#707= IFCLIBRARYREFERENCE($,$,'Conditionnement d''air centralis\S\i','Indique si l''espace requiert un conditionnement d''air centralis\S\i (VRAI) ou non (FAUX). A fournir si la propri\S\it\S\i "Conditionnement d''air" est VRAI.','fr-FR',#2);

#708= IFCRELASSOCIATESLIBRARY('3oq4Fw6U12zRU9Fsr4SGp1',$,$,$,(#702),#707);

#709= IFCLIBRARYREFERENCE($,$,'\X2\C911C559C2DD\X0\ \X2\C5D0C5B4CEE8\X0\','\X2\ACF5AC04C774\X0\ \X2\C911C559\X0\ \X2\C2DD\X0\ \X2\ACF5C870B97C\X0\ \X2\C694CCADD560C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. "\X2\ACF5C870\X0\"\X2\C18DC131C774\X0\ TRUE\X2\B85C\X0\ \X2\C124C815B41C\X0\ \X2\ACBDC6B0C5D0B9CC\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#710= IFCRELASSOCIATESLIBRARY('1iUwmDUD5DhOsv4CNDJ6dW',$,$,$,(#702),#709);

#711= IFCPROPERTYSETTEMPLATE('1z2lllP2D5XBnkcK$9rWXc',$,'Pset_ZoneCommon','Properties common to the definition of all occurrences of IfcZone.',.PSET_TYPEDRIVENOVERRIDE.,'IfcZone',(#716,#723,#728,#733,#738,#745));

#712= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcZone','fr-FR',#2);

#713= IFCRELASSOCIATESLIBRARY('0YQgu76HLFJBb4DL90a8P2',$,$,$,(#711),#712);

#714= IFCLIBRARYREFERENCE($,$,$,'IfcZone\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA93002\X0\','ja-JP',#2);

#715= IFCRELASSOCIATESLIBRARY('1KqWAazCvEYPafcjvrHoej',$,$,$,(#711),#714);

#716= IFCSIMPLEPROPERTYTEMPLATE('2mRHyr4PzAZhj3M2VWgA0z',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#717= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#718= IFCRELASSOCIATESLIBRARY('0pQiBcxK18hAJZmvFUKzdh',$,$,$,(#716),#717);

#719= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#720= IFCRELASSOCIATESLIBRARY('2jHUPXpi1Elv3GBF0ti0eO',$,$,$,(#716),#719);

#721= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#722= IFCRELASSOCIATESLIBRARY('0DWrxWkS50LxFs_F92hW2O',$,$,$,(#716),#721);

#723= IFCSIMPLEPROPERTYTEMPLATE('1Yb_BRUY130Pwi4QZAb400',$,'IsExternal','Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external zone at the outside of the building.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#724= IFCLIBRARYREFERENCE($,$,'\X2\591690E8533A5206\X0\','\X2\591690E8306E90E86750304B30693046304B3092793A305930D630FC30EA30A230F35024300230823057\X0\TRUE\X2\306E583454083001591690E8306E90E8675030675EFA7269306E59165074306B9762305730663044308B3002\X0\','ja-JP',#2);

#725= IFCRELASSOCIATESLIBRARY('19ot4eM1n7NBHfxkZB_9R7',$,$,$,(#723),#724);

#726= IFCLIBRARYREFERENCE($,$,'Est ext\S\irieur','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre utilis\S\i \S\` l''ext\S\irieur (VRAI) ou non (FAUX). Si VRAI, c''est un \S\il\S\iment ext\S\irieur qui donne sur l''ext\S\irieur du b\S\btiment.','fr-FR',#2);

#727= IFCRELASSOCIATESLIBRARY('2i0QJJeNT1NfHRPNM5rmC9',$,$,$,(#723),#726);

#728= IFCSIMPLEPROPERTYTEMPLATE('3RAbcLV5z2ZwMTw_kLGvCJ',$,'GrossPlannedArea','Total planned gross area for the zone. Used for programming the zone.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#729= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#730= IFCRELASSOCIATESLIBRARY('0WL83X9JH7Vf3YRutzzlgn',$,$,$,(#728),#729);

#731= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#732= IFCRELASSOCIATESLIBRARY('1k4Qqh$Nf2iuk00egpRRLg',$,$,$,(#728),#731);

#733= IFCSIMPLEPROPERTYTEMPLATE('23D4QNL7n7Mfimsem0$Yyu',$,'NetPlannedArea','Total planned net area for the zone. Used for programming the zone.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#734= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#735= IFCRELASSOCIATESLIBRARY('0s0JFxITDEoRg735ru1Nb$',$,$,$,(#733),#734);

#736= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#737= IFCRELASSOCIATESLIBRARY('0ndJ41o_bElff00148Hd_L',$,$,$,(#733),#736);

#738= IFCSIMPLEPROPERTYTEMPLATE('3BZjTITxX8j9PrD_nRY5bF',$,'PubliclyAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#739= IFCLIBRARYREFERENCE($,$,'AccessibleAuPublic','Indique si l''espace (par exemple des toilettes) est con\S\gu pour \S\jtre un espace accessible au public (TRUE) ou non (FALSE).','fr-FR',#2);

#740= IFCRELASSOCIATESLIBRARY('1rZbHD0qjABvax7EMc9sjd',$,$,$,(#738),#739);

#741= IFCLIBRARYREFERENCE($,$,'\X2\516C517130A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E7A7A9593304C516C517130A230AF30BB30B97A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408FF08\X0\TRUE\X2\FF093002305D30463067306A3051308C3070FF08\X0\FALSE\X2\FF093002\X0\','ja-JP',#2);

#742= IFCRELASSOCIATESLIBRARY('0CenEQZHrC2hvh2YNKET0g',$,$,$,(#738),#741);

#743= IFCLIBRARYREFERENCE($,$,'\X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\AC00B2A5C131C774\X0\ \X2\ACF5AC04C774\X0\ \X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE/ FALSE','ko-KR',#2);

#744= IFCRELASSOCIATESLIBRARY('0F0bQNeV19CRR0ymb4toEi',$,$,$,(#738),#743);

#745= IFCSIMPLEPROPERTYTEMPLATE('2e8_r_$VfB$Qsv0QaljZlv',$,'HandicapAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#746= IFCLIBRARYREFERENCE($,$,'AccesHandicapes','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre accessible aux handicap\S\is (VRAI) ou non (FAUX). Cette information est souvent utilis\S\ie pour d\S\iclarer la n\S\icessit\S\i d''un acc\S\hs pour handicap\S\is ou pour des contraintes sp\S\iciales de conception.','fr-FR',#2);

#747= IFCRELASSOCIATESLIBRARY('0T5FBSxdH0$fabdMy3fiQo',$,$,$,(#745),#746);

#748= IFCLIBRARYREFERENCE($,$,'\X2\30CF30F330C730A330AD30E330C330D730A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E7A7A9593304C30CF30F330C730A330AD30E330C330D7800554113051306E7A7A9593304B30693046304B3092793A3059FF08\X0\TRUE\X2\FF0930024F8BFF1A516C517130C830A430EC306E583454083002305D30463067306A3051308C3070FF08\X0\FALSE\X2\FF0930023053306E60C55831306F3001969C5BB380055411305152297528306E5FC589816027308472795225306A30C730B630A430F3306E5FC5898160273092793A3059305F3081306B522975283055308C308B3002\X0\','ja-JP',#2);

#749= IFCRELASSOCIATESLIBRARY('3P6gXBccr7ivHi35OAgyUo',$,$,$,(#745),#748);

#750= IFCLIBRARYREFERENCE($,$,'\X2\D578B514CEA0\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\ACF5AC04C774\X0\ \X2\D578B514CEA1C744C704D55C\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE. \X2\C774\X0\ \X2\C815BCF4B294\X0\ \X2\C7A5C560C778C744C704D55C\X0\ \X2\C774C6A9C758\X0\ \X2\D544C694C131ACFC\X0\ \X2\D2B9BCC4D55C\X0\ \X2\B514C790C778C758\X0\ \X2\D544C694C131C744\X0\ \X2\B098D0C0B0B4AE30\X0\ \X2\C704D574\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#751= IFCRELASSOCIATESLIBRARY('1L9Dp2RDTFCRRuru5Wg0z0',$,$,$,(#745),#750);

#752= IFCPROPERTYSETTEMPLATE('318UuXbN9B681VyGInuksF',$,'ePset_SpaceDimensionalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#753,#754,#755));

#753= IFCSIMPLEPROPERTYTEMPLATE('3BQuNnee15xObErFNgaCks',$,'MinimumPlenumHeight','The plenum or air space between the suspended ceiling and the slab surface/deck above.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#754= IFCSIMPLEPROPERTYTEMPLATE('1FqPp5vxvAyQjTrQ5NUkKO',$,'MinimumLength','The minimum required length or width of the space',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#755= IFCSIMPLEPROPERTYTEMPLATE('1cel_t_X5DLAC0C11GXSY9',$,'MinimumWidth','The minimum required width of the space',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#756= IFCPROPERTYSETTEMPLATE('0yh43BdxrDP9T6OlpY6a9y',$,'ePset_SpaceOccupancyRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#757,#758,#759,#760,#761,#762,#763));

#757= IFCSIMPLEPROPERTYTEMPLATE('1KhLujMH59c8QJlW2Mk9SY',$,'SharedUsage','Describe the shared use of the space, if the space has different occupants',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#758= IFCSIMPLEPROPERTYTEMPLATE('31_4uRUw12duT1VKXLbKwf',$,'General','Any verbal description of the Occupancy requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#759= IFCSIMPLEPROPERTYTEMPLATE('24b57j3aX4shk_4s_IiTDi',$,'OccupancySchedulePerWeek','The number of operational service days during a working week when the space will normally be taken into / out of service.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#760= IFCSIMPLEPROPERTYTEMPLATE('1RO$TnrrH0jPZYbWXBA1Ir',$,'OccupancyTimePerDayPeak','The point of time during the day when the space will have its peak of service (with the occupany peak number of people in the space). ',.P_SINGLEVALUE.,'IfcTime',$,$,$,$,$,.READWRITE.);

#761= IFCSIMPLEPROPERTYTEMPLATE('3YdCMHsYv7cuk5IkaTFx8C',$,'OccupancySchedulePerWeekPeak','The number of operational service days during a working week when the space will have its peak of service.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#762= IFCSIMPLEPROPERTYTEMPLATE('2zgUbKtAr9LO6sK_AawogA',$,'PermanentWorkSpace','The space is used as a permanent work space [TRUE] or not [FALSE]',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#763= IFCSIMPLEPROPERTYTEMPLATE('126rMk1uH3SvW36DeXVVv9',$,'HandicapAccessible',' Stating if the room function must be handicap accessible.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#764= IFCPROPERTYSETTEMPLATE('2T0Q3XnSr8OAkveBUORObP',$,'ePset_SpaceStructuralRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#765,#766,#767,#768,#769,#770,#771,#772));

#765= IFCSIMPLEPROPERTYTEMPLATE('0aT2C$Ccj5FQ08a5fcknIe',$,'General','Any verbal description of the Structural requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#766= IFCSIMPLEPROPERTYTEMPLATE('08ZyqwfeP3M83r2da8cVZ0',$,'FloorLoad','Maximum load (e. g. through extra heavy equipment)',.P_SINGLEVALUE.,'IfcPlanarForceMeasure',$,$,$,$,$,.READWRITE.);

#767= IFCSIMPLEPROPERTYTEMPLATE('2gZ9huuK92Lw0wXHFG6asB',$,'WallMountedEquipment','State if there is wall mounted equipment generating a load to the wall.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#768= IFCSIMPLEPROPERTYTEMPLATE('1BPNFUQcn1bP3Kr2iHuRC_',$,'CeilingMountedEquipment','State if there is ceiling mounted equipment generating a load to the slab/deck above.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#769= IFCSIMPLEPROPERTYTEMPLATE('1UkqZp$1zE0Bz_i9rwFDNN',$,'IncomingElectroMagneticProtection','Electromagnetic shielding of the space from outside EM sources',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#770= IFCSIMPLEPROPERTYTEMPLATE('0KMup6AyP9BAnJgWp_sQ55',$,'OutgoingElectroMagneticProtection','Electromagnetic shielding of outside spaces from EM sources inside the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#771= IFCSIMPLEPROPERTYTEMPLATE('3l6aKkOG5Ajv34i6Zu3qOC',$,'SuppressionIncomingVibration','Protection of space against vibration originating from source outside space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#772= IFCSIMPLEPROPERTYTEMPLATE('2XlUfkSNb2AeC8gZcchPiE',$,'SuppressionOutgoingVibration','Protection of outside spaces against vibration originating from source inside the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#773= IFCPROPERTYSETTEMPLATE('1wB$HOxeL8pgHedyTrdHNo',$,'ePset_SpaceCoveringRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#774));

#774= IFCSIMPLEPROPERTYTEMPLATE('2eOiDn2w57C9ZXAywSZEAg',$,'General','Any verbal description of the Covering requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#775= IFCPROPERTYSETTEMPLATE('1QvQMUDJL2iuQO6htQUZbJ',$,'ePset_SpaceDoorRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#776,#777,#778,#779,#780,#781,#782,#783,#784,#785,#786,#787,#788,#789,#790));

#776= IFCSIMPLEPROPERTYTEMPLATE('3_eoVWZlf23hgRWkJb2rN4',$,'General','Any verbal description of the door requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#777= IFCSIMPLEPROPERTYTEMPLATE('1FKvLTI1v9ovUzdVX2yhwb',$,'Material','Required or prohibited materials, with associated required minimum thickness\S\ ',.P_REFERENCEVALUE.,'IfcMaterial','IfcMaterial:',$,$,$,$,.READWRITE.);

#778= IFCSIMPLEPROPERTYTEMPLATE('1Jk7LB3d533BnQVgj48MxO',$,'MinimumThickness','Required or prohibited materials, with associated required minimum thickness\S\ ',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#779= IFCSIMPLEPROPERTYTEMPLATE('1c558VmDn3lwrfFbQ1uG8U',$,'FireRating','Fire rating',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#780= IFCSIMPLEPROPERTYTEMPLATE('0R$eh737fBCuq_4aCnS_H7',$,'MinimumWidth','Clear width (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#781= IFCSIMPLEPROPERTYTEMPLATE('2XpJD0iMv2PAGoNMqazUy0',$,'MinimumHeight','Clear height (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#782= IFCSIMPLEPROPERTYTEMPLATE('2KvXB$_fz8YQcrqG0el1SF',$,'GlazedLight','Glazing within the door leaf',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#783= IFCSIMPLEPROPERTYTEMPLATE('3Kq_h21Qr8lQtAsJRFRlUG',$,'GlazedSideLight','Glazing within frame system, but adjacent to door\S\ ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#784= IFCSIMPLEPROPERTYTEMPLATE('0LEZWK_XX2if_BfdRJd8Kg',$,'OperationType','Required operation type for doors required by the space function (swing door inwards, sliding door, revolving door, etc.)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#785= IFCSIMPLEPROPERTYTEMPLATE('1LgsmrCK181xoVdlQ6nRfq',$,'LockingType','State if the doors to/from the space requires special locking types',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#786= IFCSIMPLEPROPERTYTEMPLATE('127pMgf650EQ3pZQKHJ0wY',$,'Louvers','The space function requires louvres in the door(s)',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#787= IFCSIMPLEPROPERTYTEMPLATE('1Aj0CWrgr8pQyWdw4Rute1',$,'TransitionThreshold','Lowered threshold or not',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#788= IFCSIMPLEPROPERTYTEMPLATE('2M5CueSJLE09dA0lD$6ynQ',$,'ContainmentThreshold','Minimum height',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#789= IFCSIMPLEPROPERTYTEMPLATE('0vpi4e3wvBTO9H5b3n2tGc',$,'AccessSystem','Access controlled door required, by means of magnetic stripe card reader, proximity reader, or some other means of controlled access through door. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#790= IFCSIMPLEPROPERTYTEMPLATE('24oIz54h1Ex8VCklemGiJl',$,'DoorHolder','Door holders (part of fire alarm system) mounted on door/wall, for locking doors in normally open position. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#791= IFCPROPERTYSETTEMPLATE('0Wb49u2RH6kx$45zvO3ZQY',$,'ePset_SpaceWindowRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#792,#793,#794,#795,#796,#797));

#792= IFCSIMPLEPROPERTYTEMPLATE('1Z9RivPjHARhNdAAwUoIrT',$,'General','Any verbal description of the Window requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#793= IFCSIMPLEPROPERTYTEMPLATE('0K5fL$dCbCOvxFSylf_nqc',$,'Openability','At least one of the windows in the outer wall(s) of the space permits manual opening/closing (e.g. a casement window or a sash window).',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#794= IFCSIMPLEPROPERTYTEMPLATE('1sigQnmV9BE86MP5KiX8fM',$,'EmergencyEgress','Where required by code in residences',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#795= IFCSIMPLEPROPERTYTEMPLATE('2InD25TCnB5Q45Wm8gdF6K',$,'SillHeight','',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#796= IFCSIMPLEPROPERTYTEMPLATE('36jN3u_Kj8NwwgTynqWE5U',$,'WindowControls','Manual or electronic operation',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#797= IFCSIMPLEPROPERTYTEMPLATE('33RGTcgRz9sxrCD_Ce3c$V',$,'ThermalTransmittance','Set the maximum heat transmission value according to local building codes',.P_SINGLEVALUE.,'IfcThermalTransmittanceMeasure',$,$,$,$,$,.READWRITE.);

#798= IFCPROPERTYSETTEMPLATE('07NNckTYf6$vs1t1Dt63YN',$,'ePset_SpaceLightingRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#799,#800,#801,#802,#803,#804,#805,#806,#807,#808,#809,#810));

#799= IFCSIMPLEPROPERTYTEMPLATE('1miq3iDf5EJwR5cGwLBm1l',$,'General','Any verbal description of the Lighting requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#800= IFCSIMPLEPROPERTYTEMPLATE('2w6kulI4XA8e1HETJZYQ71',$,'DirectDaylight','If direct day lighting to the space (through glazing in outer wall etc) is required, or if indirect day lighting through mirror systems, fibre optic systems etc is also considered sufficient to fulfil requirement',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#801= IFCSIMPLEPROPERTYTEMPLATE('3ycUzXSYj1C9qUg7GigoQw',$,'ArtificialLighting','If artificial lighting to the space is not required.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#802= IFCSIMPLEPROPERTYTEMPLATE('0mTXnfTUjB2QCauHm20A6Z',$,'LocalControlDaylightDensity','Control system for daylighting.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#803= IFCSIMPLEPROPERTYTEMPLATE('01N$3fHZ55ZA2D0ZWCjVZ2',$,'LocalControlArtificialLightDensity','Continuous adjustment/dimming of illumination level. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#804= IFCSIMPLEPROPERTYTEMPLATE('1v33cDQUb77eZcd$3zATMU',$,'InternalShading','Various window blinds, shades, curtains, e.g. shutters, Venetian blinds, roller shades and curtain-like track blinds, enabling (a) limited darkening or (b) total darkening of the space from outside (sun) light.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#805= IFCSIMPLEPROPERTYTEMPLATE('0Y6LNn5H53fxUL_ThqFg3R',$,'Zoning','Separate lighting switch on/off function for individual zones in the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#806= IFCSIMPLEPROPERTYTEMPLATE('2hZvDyrVr2FeQJkYWJe8tb',$,'ColorTemperature','Color temperature of light source, expressed as Kelvin (K).',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#807= IFCSIMPLEPROPERTYTEMPLATE('2GCikuhDXFFRAxpYOLijO7',$,'ColorRenderingIndex','The Color Rendering Index (CRI) is a measure of the ability of a light source to reproduce the colors of various objects being lit by the source',.P_SINGLEVALUE.,'IfcReal',$,$,$,$,$,.READWRITE.);

#808= IFCSIMPLEPROPERTYTEMPLATE('0sIb7kZxf8agqgJra3IVWw',$,'UnifiedGlareRating','Unified Glare Rating (UGR) tabular method according to CIE publication no. 117-1995. ',.P_SINGLEVALUE.,'IfcReal',$,$,$,$,$,.READWRITE.);

#809= IFCSIMPLEPROPERTYTEMPLATE('0ZJKqBMBzELwqO4QxmajfP',$,'Illuminance','Illuminance (illumination level), measured as Lux, according to CIE lux tables. local standards and recommendations. ',.P_SINGLEVALUE.,'IfcIlluminanceMeasure',$,$,$,$,$,.READWRITE.);

#810= IFCSIMPLEPROPERTYTEMPLATE('0nzImxpizDnfF8y8lFvEU$',$,'SurfaceReflectance','Reflectance values are cricitical in order to calculate lighting levels accurately.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure',$,$,$,$,$,.READWRITE.);

#811= IFCPROPERTYSETTEMPLATE('1UQohiVMHFovy2gR$ZxaOw',$,'ePset_SpaceThermalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#812,#813,#814,#815,#816,#817,#818,#819,#820,#821,#822));

#812= IFCSIMPLEPROPERTYTEMPLATE('1fgyp1RfD2sgDnTeIcciwc',$,'General','Any verbal description of the thermal requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#813= IFCSIMPLEPROPERTYTEMPLATE('0WwNUyCebAqRRnaBi6bonv',$,'SpaceTemperatureWinter','Acceptable temperatures during a defined winter period, that is required from a user/designer view point.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#814= IFCSIMPLEPROPERTYTEMPLATE('0towWe521ANAZ7lpK7SfhX',$,'SpaceTemperatureSummer','Acceptable temperatures during a defined summer period, that is required from a user/designer view point.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#815= IFCSIMPLEPROPERTYTEMPLATE('2hod352hjAcxd2Cxxbl0Xr',$,'Zoning','Different thermal requirements for individual zones inside one space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#816= IFCSIMPLEPROPERTYTEMPLATE('1FCkGwuN50wgubN$nsku7g',$,'LocalControlHeating','If space is temperature controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed temperature interval, e.g. +/-3\S\0C.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#817= IFCSIMPLEPROPERTYTEMPLATE('0YgZiyYhPD$uD_bJrM3rqV',$,'HeatingType','specific heating type required (e. g. floor heating)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#818= IFCSIMPLEPROPERTYTEMPLATE('2bkTJ6OuP2FwoboiHkVM$u',$,'CoolingType','specific colling type required (e. g. cooling beam)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#819= IFCSIMPLEPROPERTYTEMPLATE('2YDcQf0Ib52QcVuUoqcGOl',$,'LocalControlVentilation','If space is ventilation controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed intervals. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#820= IFCSIMPLEPROPERTYTEMPLATE('1yogs18nP1NeQK9kE3x1lO',$,'VentilationGeneral','Any verbal description of the Ventilation requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#821= IFCSIMPLEPROPERTYTEMPLATE('27k_9ckO90AvirXPJLNoxb',$,'AirQualityGeneral','Any verbal description of the Air quality requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#822= IFCSIMPLEPROPERTYTEMPLATE('2GD7kwhCz3KwiXmYLj3EYX',$,'MaxCO2Level',$,.P_SINGLEVALUE.,'IfcMassDensityMeasure',$,$,$,$,$,.READWRITE.);

#823= IFCPROPERTYSETTEMPLATE('0bdWnR7d9Dig2wJuDqEvHL',$,'ePset_SpaceElectricalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#824,#825,#826,#827,#828,#829));

#824= IFCSIMPLEPROPERTYTEMPLATE('1KLfp7zKf2FPj0jRIo2J7l',$,'General','Any verbal description of the Electrical power supply requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#825= IFCSIMPLEPROPERTYTEMPLATE('0raGYWSZXEIATfvv1AZO5P',$,'OutletsMains','Number of electrical power outlets (sockets)',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#826= IFCSIMPLEPROPERTYTEMPLATE('1ZlKXc$N5AuPn923NHUWQe',$,'OutletsBackup','Number of electrical power outlets (sockets) in the space supplied from backup (interruptible for some seconds to a few minutes) generator power ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#827= IFCSIMPLEPROPERTYTEMPLATE('0a3Rts82rBhe$UzrNn6rG8',$,'OutletsUPS','Number of electrical power outlets (sockets) in the space supplied from UPS (uninterruptible power supply) backup power',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#828= IFCSIMPLEPROPERTYTEMPLATE('0m6xG2U$rDoOWyNFYExJym',$,'PermanentlyConnectedEquipment',$,.P_LISTVALUE.,'IfcValue',$,$,$,$,$,.READWRITE.);

#829= IFCSIMPLEPROPERTYTEMPLATE('0OoB_lmjP45vs3lz1Zc3Ow',$,'CleanPower','Power filtering (ensure stable power frequency)',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#830= IFCPROPERTYSETTEMPLATE('2vyHLtFMnCbhpyu1QZnU3A',$,'ePset_SpaceCommunicationsRequirements','Any verbal description of the Telecommunication requirements from the client perspective',.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#831,#832,#833,#834,#835,#836));

#831= IFCSIMPLEPROPERTYTEMPLATE('1BPXQcgC1EKvV3DDZMSGBZ',$,'General','Any verbal description of the Telecommunication requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#832= IFCSIMPLEPROPERTYTEMPLATE('3LbWBqycLESwLXQkvjBMlA',$,'OutletsICT','Number of outlets for normal Information and Communications Technology (ICT) supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#833= IFCSIMPLEPROPERTYTEMPLATE('1NOggbZIf84ePY01RQnj3Z',$,'OutletsTelephone','Number of outlets for traditional telephone supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling, the cabling often being lower rated than datacom cabling. IP-telephony within ICT solutions are not counted here.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#834= IFCSIMPLEPROPERTYTEMPLATE('1a0s7FPdjDQe3mwQZtGj4P',$,'WLANCoverate','WLAN coverage area',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#835= IFCSIMPLEPROPERTYTEMPLATE('0H5BUa6tP1RuVfsEY$_uOe',$,'LocalSignaling','Local signaling requirements between spaces or functions that need separate cabling. Signaling type and affected spaces can be specified. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#836= IFCSIMPLEPROPERTYTEMPLATE('1IHNlv1j5AXe6qxAntgW6P',$,'Fibers','In certain spaces connection speed and tolerance for disturbance require light fiber installations for telecommunication.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#837= IFCPROPERTYSETTEMPLATE('1NDKrVKln5pQHXywi_DyR_',$,'ePset_SpaceSensorRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#838,#839,#840,#841,#842,#843,#844,#845,#846,#847,#848,#849,#850));

#838= IFCSIMPLEPROPERTYTEMPLATE('2Twh1SJZ56XOpsVWHqt8_e',$,'General','Any verbal description of the Sensor requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#839= IFCSIMPLEPROPERTYTEMPLATE('2Ug2MmGNT4UP54T5XfY$nA',$,'Gas','State if there is a need for gas sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#840= IFCSIMPLEPROPERTYTEMPLATE('08rq$0b8X6a9J4esmXXbxN',$,'Temperature','State if there is a need for temperature sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#841= IFCSIMPLEPROPERTYTEMPLATE('1XAPWpO3D1Ve358Q2Xi8F9',$,'AirPresssure','State if there is a need for air pressure sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#842= IFCSIMPLEPROPERTYTEMPLATE('3kDDDeRf5FcO4xRijorfHN',$,'Radiation','State if there is a need for radiation sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#843= IFCSIMPLEPROPERTYTEMPLATE('0vUSB3fBr4uhHlWs$GSP3N',$,'Sound','State if there is a need for sound sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#844= IFCSIMPLEPROPERTYTEMPLATE('3fl9aJ7aH5QewLTeKKm$rc',$,'Humidity','State if there is a need for humidity sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#845= IFCSIMPLEPROPERTYTEMPLATE('3vC8YW1BX75gtoVrHEkMpm',$,'CO2Sensor','State if there is a need for CO2 sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#846= IFCSIMPLEPROPERTYTEMPLATE('3TN30Busz7OfHGW9J2s$Xs',$,'VentilationRate','State if there is a need for monitoring the ventilation rate in the room',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#847= IFCSIMPLEPROPERTYTEMPLATE('2O2d4Qpcr4mALVTqjmycqK',$,'SmokeDetection','State if there is a need for smoke detetion sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#848= IFCSIMPLEPROPERTYTEMPLATE('0vHRS86VX8wBBaiTu5E$br',$,'SmokeDetectionType','Define required type of smoke sensor',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#849= IFCSIMPLEPROPERTYTEMPLATE('0D8XjxdlX2tfD9rM1suubd',$,'OccupancySensor','State if there is a need for occupancy sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#850= IFCSIMPLEPROPERTYTEMPLATE('2vOdXlW81CBvtoqFx$lQxJ',$,'RelatedAlarms','Any verbal description for a combination of different alarms connected to sensors',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#851= IFCPROPERTYSETTEMPLATE('0dKo1hIkX8FxokENZAsUXr',$,'ePset_SpaceSecurityRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#852,#853,#854,#855,#856,#857,#858,#859,#860,#861));

#852= IFCSIMPLEPROPERTYTEMPLATE('2WXzgYMiL4lgeXS$V4VkG3',$,'General','Any verbal description of the Security requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#853= IFCSIMPLEPROPERTYTEMPLATE('1R1$W70jr6cOcEUdLsA9xB',$,'CCTV',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#854= IFCSIMPLEPROPERTYTEMPLATE('1$gpskOjr4rB_IYtDw3dZz',$,'ScreeningEquipment',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#855= IFCSIMPLEPROPERTYTEMPLATE('1LYGTjvnTAROJBqxq5DlKk',$,'IntrusionDetection',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#856= IFCSIMPLEPROPERTYTEMPLATE('3lnvBfzGT9Z8iPU$LfbIBa',$,'VehicularAccessControl',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#857= IFCSIMPLEPROPERTYTEMPLATE('27TSMLJCL3ox6wUQS2DNem',$,'ForcedEntryResistance',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#858= IFCSIMPLEPROPERTYTEMPLATE('0j370Cn1XEruwHK5reDkUN',$,'BallisticResistance',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#859= IFCSIMPLEPROPERTYTEMPLATE('08CyYBBgf4nREc_72TOEos',$,'BlastResistance','',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#860= IFCSIMPLEPROPERTYTEMPLATE('2b5qZBO$r2KxfaCvpZT5Xc',$,'WindowGrilles',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#861= IFCSIMPLEPROPERTYTEMPLATE('1SVPzxWY51cvR5DCAPt0k$',$,'ObjectSecurity','Object security in the space - protection against theft of valuable objects within the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#862= IFCPROPERTYSETTEMPLATE('3LUVAjYVrB6R_6Pl_TCKpJ',$,'ePset_SpaceEmergencyRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#863,#864,#865,#866,#867,#868,#869));

#863= IFCSIMPLEPROPERTYTEMPLATE('3OPMCpSXHELhK3dem8FcRh',$,'General','Any verbal description of the Emergency requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#864= IFCSIMPLEPROPERTYTEMPLATE('3ceTUwTfz7XQ1ZkuF_a7pJ',$,'SOSTelephoneSupplies','Number of emergency call supplies in the space. IP-based signaling within ICT solutions are not counted here',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#865= IFCSIMPLEPROPERTYTEMPLATE('3hm9tIfxn3DA2vZF1BmbyH',$,'FireAlarmDescription','Special fire alarm requirements (e.g. detector type or sensitivity) required in the space, beyond fire code, regulations etc.',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#866= IFCSIMPLEPROPERTYTEMPLATE('3KSAZS3pX3J8G1O9M7eyrk',$,'FireExtinguisher','Special fire extinguishing requirements (e.g. type) required in the space, beyond fire code, regulations etc.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#867= IFCSIMPLEPROPERTYTEMPLATE('08NgMRvH1EVPmiQKsyiUgT',$,'MedicalSupplies','State if emergency medical supplies is required in the room',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#868= IFCSIMPLEPROPERTYTEMPLATE('3OAPnP1O98rficSdckafNu',$,'MassNotificationSystem','Ability to receive messages',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#869= IFCSIMPLEPROPERTYTEMPLATE('0kSqcLB2P4_fHnQEi0s_y_',$,'DuressAlarm',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#870= IFCPROPERTYSETTEMPLATE('3TsY5btkf8VuEFbWGvWd$W',$,'ePset_SpaceSignalingRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#871,#872,#873,#874));

#871= IFCSIMPLEPROPERTYTEMPLATE('1cWWOsPxX0bObj7hlCrHMQ',$,'General','Any verbal description of the Signaling requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#872= IFCSIMPLEPROPERTYTEMPLATE('1Jd7yNJcHEJP9ztOzOacb6',$,'SignalingLamp','Office signaling (lamp) outside space entrance, indicating vacant or occupied space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#873= IFCSIMPLEPROPERTYTEMPLATE('2sHTf2kXH04v$OWxt4QONp',$,'TrafficLights','Entrance call system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#874= IFCSIMPLEPROPERTYTEMPLATE('2ooS2K1d5Ewvpysp9f9WRr',$,'SynchronizedClocks','Number of (traditional) synchronized clock supplies in the space. IP-based time synchronization within ICT solutions are not counted here',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#875= IFCPROPERTYSETTEMPLATE('2$sOoBPIrC7QMOG3En81_7',$,'ePset_SpaceAudioVisualRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#876,#877,#878,#879,#880,#881,#882));

#876= IFCSIMPLEPROPERTYTEMPLATE('2xUjn59HT0$8eRV6ZbaNYh',$,'General','Any verbal description of the Audiovisual requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#877= IFCSIMPLEPROPERTYTEMPLATE('3mD3ztTbDFAg7pwLjMnOpO',$,'MediaOutlets','Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in the space (IP-based broadcasting within ICT solutions are not counted here).',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#878= IFCSIMPLEPROPERTYTEMPLATE('2eZ2VMQqP3VvN7vXSztOhM',$,'HearingLoop','Induction loop supply (or similar functional solution) for hearing aid purposes in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#879= IFCSIMPLEPROPERTYTEMPLATE('0ERVkeRQb6aQZR_EZRZKU7',$,'SpeechSystem','Audio system for amplification and distribution of human speech in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#880= IFCSIMPLEPROPERTYTEMPLATE('15Y2vj4xb2BfvCGe2ns6ex',$,'SoundDistribution','Audio system for amplification and distribution of program source sound (e.g. from BRD or DVD) in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#881= IFCSIMPLEPROPERTYTEMPLATE('2VUO5_PHX748OctSodit9J',$,'AudiovisualSystem','Audiovisual (AV) control system for operating AV functions (audio, video, lighting, window shades, preset scenarios etc) in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#882= IFCSIMPLEPROPERTYTEMPLATE('2XvWeEO7jD3PJX_4sGxFKN',$,'RemoteObservationSystem','Remote activity listening and/or observation in the space from activities in other spaces, through transfer of audio and/or video signals.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#883= IFCPROPERTYSETTEMPLATE('1_YCEp6e9EOuZnOvEuYAus',$,'ePset_SpaceAcousticRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#884,#885,#886,#887,#888,#889));

#884= IFCSIMPLEPROPERTYTEMPLATE('09fhVCcSrEEQpLVgJiIk0C',$,'General','Any verbal description of the Acoustic requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#885= IFCSIMPLEPROPERTYTEMPLATE('2V6c3womfCq8V63dHGGCyi',$,'AcousticPrivacy',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#886= IFCSIMPLEPROPERTYTEMPLATE('2J_ZZRkIfFxPRdlHiZfQks',$,'MaximumSoundLevel','Maximum accepted sound level in the space in dBA in addition to national codes.',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#887= IFCSIMPLEPROPERTYTEMPLATE('3vys998PzDKPanBsal80iD',$,'OutdoorNoiseSum',$,.P_SINGLEVALUE.,'IfcSoundPowerMeasure',$,$,$,$,$,.READWRITE.);

#888= IFCSIMPLEPROPERTYTEMPLATE('03kOiIhDv6bOiazTl9tOmR',$,'NoiseSumdBA','Contribution of noise from the sum of technical systems (dBA)',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#889= IFCSIMPLEPROPERTYTEMPLATE('3MCwnWKIv0zfGFuIjRPI34',$,'NoiseSumdBC','Contribution of noise from the sum of technical systems (dBC)',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#890= IFCPROPERTYSETTEMPLATE('1UGOWp7RnFAAgoCgd1Ou7r',$,'ePset_SpaceWaterRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#891,#892,#893,#894,#895,#896,#897,#898,#899,#900,#901,#902));

#891= IFCSIMPLEPROPERTYTEMPLATE('3yLQ1LRS1ExPDwREmboYy4',$,'General','Any verbal description of the Water requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#892= IFCSIMPLEPROPERTYTEMPLATE('1qDp8CCr106BmUjSByHAeq',$,'ColdWaterSupply','Number of cold water supplies as pipe stubs, for sink/basin connection. ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#893= IFCSIMPLEPROPERTYTEMPLATE('1DKUw93cXAkQ6$vMpGbagq',$,'HotWaterSupply','Number of hot water supplies as pipe stubs, for sink/basin connection. ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#894= IFCSIMPLEPROPERTYTEMPLATE('3JO3qxMrvCwQPQiNroGnGW',$,'FireHoseSupply','Supply of cold water to the space, terminated in pipe stub and connected to fire hose with fittings and cabinet. Water supply is dimensioned for fire hose.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#895= IFCSIMPLEPROPERTYTEMPLATE('2W5CE4SXn03BHOR1cuyYxv',$,'PurifiedWaterSupply','Number of water supplies as pipe stubs to the space that is purified/treated according to specifications given to comply with purification requirements related to the space function/activity.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#896= IFCSIMPLEPROPERTYTEMPLATE('3PrfDFCUD0r8XRgq9WRvpx',$,'WaterTemperature','Acceptable temperatures for hot water supply to space.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#897= IFCSIMPLEPROPERTYTEMPLATE('0gKTpSoG15zPbZEXDb$lVc',$,'Basins','Number of sinks, including cold and hot water supplies',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#898= IFCSIMPLEPROPERTYTEMPLATE('3xaI39Jdn0JR$VGWAQp3tK',$,'Toilets','Number of toilets, including cold water supplies and drainage',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#899= IFCSIMPLEPROPERTYTEMPLATE('2$CeAW2mb2TOUW1ah2kc9U',$,'Showers','Number of showers, including cold and hot water supplies for shower connection - and drainage',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#900= IFCSIMPLEPROPERTYTEMPLATE('1lGQozNzX4vwQ4RXb$Utxw',$,'FloorDrain','Gully in floor, attached to water drain system.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#901= IFCSIMPLEPROPERTYTEMPLATE('21hx3_H8zEaQguaQdkw5hY',$,'DrainCleansing','State if there is a need for drain cleansing',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#902= IFCSIMPLEPROPERTYTEMPLATE('1nsdevlYT99fRLmnC6mtIy',$,'DrainCleansingType','Describe type (e.g. oil separator, grease traps)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#903= IFCPROPERTYSETTEMPLATE('2CbUL4dnL4Qv94S5$4wUcq',$,'ePset_SpaceExhaustRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#904,#905,#906,#907,#908,#909,#910));

#904= IFCSIMPLEPROPERTYTEMPLATE('2U5$CMZ7X1aPdEh7lcqv4P',$,'General','Any verbal description of the Exhaust requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#905= IFCSIMPLEPROPERTYTEMPLATE('0xMZ97IA50$AYbwPam286j',$,'ExhaustVentilation','The removal of foul/contaminated/toxic air from a space by a mechanical means by a separate exhaust air system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#906= IFCSIMPLEPROPERTYTEMPLATE('0MZmpbz8PFzAKCvjKf6ofe',$,'KitchenExhaust','The removal of fatty/greasy/oily air from a food preparation space by a mechanical means by a separate exhaust air system.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#907= IFCSIMPLEPROPERTYTEMPLATE('0u3ygdcN58wxAlkh30ZuLj',$,'RestroomExhaust',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#908= IFCSIMPLEPROPERTYTEMPLATE('05vV1jYWD4GuXw8odZtCdg',$,'WasteSuction','The removal of waste from space by means of an automatic vacuum based ducting system, for further collection and treatment.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#909= IFCSIMPLEPROPERTYTEMPLATE('0A5IGGJVn8vAqmzd7IrK1f',$,'FabricSuction','The removal of fabrics/clothes  from space by means of an automatic vacuum based ducting system, for cleaning etc.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#910= IFCSIMPLEPROPERTYTEMPLATE('3DC3gKvaLBORw$$pLNA5QH',$,'CentralVacuumSystem','If a central vacuum system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#911= IFCPROPERTYSETTEMPLATE('0anKGMyiv8eO5d6ly8H8RA',$,'ePset_SpaceGasProvisionRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#912,#913,#914,#915,#916,#917,#918,#919,#920,#921,#922,#923));

#912= IFCSIMPLEPROPERTYTEMPLATE('2isYP2TnT0le6PZWj_GYq7',$,'General','Any verbal description of the Gas requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#913= IFCSIMPLEPROPERTYTEMPLATE('2Nt89nC0zD2enIf8X01uaB',$,'AirMedical','Number of pressurized treated air outlets for medical purposes in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#914= IFCSIMPLEPROPERTYTEMPLATE('05RHfD0yfAnRR5e0e8n0qo',$,'AirTechnical','Number of pressurized air outlets for technical purposes in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#915= IFCSIMPLEPROPERTYTEMPLATE('0ybEkShWzBf8RyOER3isly',$,'Oxygen','Number of Oxygen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#916= IFCSIMPLEPROPERTYTEMPLATE('15sjYfv6fDq9Wjo8qBbgMX',$,'Helium','Number of Helium gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#917= IFCSIMPLEPROPERTYTEMPLATE('2uj4Z4rtHCvvmqFLr_ADse',$,'Argon','Number of Argon gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#918= IFCSIMPLEPROPERTYTEMPLATE('0xeNx6Egb37Qedx4g1tExG',$,'Nitrogen','Number of Nitrogen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#919= IFCSIMPLEPROPERTYTEMPLATE('0T2NPp7Hf0UPwWKvLv_uvc',$,'Hydrogen','Number of Hydrogen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#920= IFCSIMPLEPROPERTYTEMPLATE('3w3xUNKNP9LQUMJuxPGrd9',$,'NitrousOxide','Number of Nitrous oxide (\X2\2018\X0\laughing gas\X2\2019\X0\) gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#921= IFCSIMPLEPROPERTYTEMPLATE('0dPyQGbSD4xxEvBiBQ80X_',$,'CarbonDioxide','Number of Carbon dioxide gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#922= IFCSIMPLEPROPERTYTEMPLATE('2UfxEJgkP4eea3u$HzHbjq',$,'PropaneGas','Number of Propane gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#923= IFCSIMPLEPROPERTYTEMPLATE('0__5tAx3T5HvgG9nTNuK7E',$,'Positioning','Description of requirements for exact positioning on specific space surfaces of gas supply outlets',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#924= IFCPROPERTYSETTEMPLATE('0J924$kxfB$wIiTVzWi4Tm',$,'ePset_SpaceMaintenanceRequirements',$,$,$,(#925,#926,#927,#928,#929));

#925= IFCSIMPLEPROPERTYTEMPLATE('0CNpkctu54Ov7rFnVygwuV',$,'General','Any verbal description of the FM and operation requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#926= IFCSIMPLEPROPERTYTEMPLATE('1sHT7$iCn1NgBS$DAtYYgT',$,'WasteSpecialTreatment','Waste from running operations that needs special treatment for storage and transport, due to toxic or caustic substances, danger of infection etc.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#927= IFCSIMPLEPROPERTYTEMPLATE('3HhxUDW8j7O8HIceZIJ_S9',$,'CleaningAgents','Special cleaning agents required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#928= IFCSIMPLEPROPERTYTEMPLATE('17oTVQO8L659JO341bB6mT',$,'CleaningMethods','Special cleaning methods required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#929= IFCSIMPLEPROPERTYTEMPLATE('1KEb7z3ObC_PhRd6Irh2yW',$,'CleaningIntervals','Special cleaning intervals required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#930= IFCPROPERTYSETTEMPLATE('1cDuAxkDz5XR$3YMFzxYyg',$,'ePset_SpaceCustomRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#931));

#931= IFCSIMPLEPROPERTYTEMPLATE('0S20XEslbE5gtz$RVJdiSm',$,'General','Any other requirements or properties that needs to be excanged and is not covered by this ER. E.g. client specific requirements.',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

ENDSEC;



END-ISO-10303-21;
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           <p>All files contain a single <i>IfcProject</i> instance indicating overall context and a directory of objects contained within.</p>
           
        
      
       
       
         
           
             
               <p>The project provides a directory of objects contained within using declaration relationships.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                         
                           
                           
                        
                         
                           
                           
                        
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>Declaration of object types, such as element types utilized by the element occurrences within this project, within the context of the project</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Declaration of property set templates, including the property templates that are used as property definitions. Such templates define the applicable properties, their names, descriptions, measure types and property type (single, enumerated, bounded  list or table value),</p> 
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
                 <p class="std">

        The project context includes the definition of the default units within the IFC data set. Default units are

        those units that apply:

      </p>

      <ul class="std">

        <li class="std">to all geometric representation items within the geometric representation contexts;

        </li>

        <li class="std">to all attributes with a defined datatype indicating a measure datatype;

        </li>

        <li class="std">to all properties and quantities with a defined datatype indicating a measure datatype and with

        no local unit definitions provided.

        </li>

      </ul>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                           
                        
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>SI units are defined according to standard prefix and standard name.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Conversion units are defined according to a conversion factor (and conversion offset for temperature) relative to a specified base SI unit.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
               
            
          
        
         
           
             
                <p class="std">

        A project representation context indicates the coordinate system orientation, direction of true north,

        precision, and other values that apply to all geometry within a project or project library.

      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define classification structures, which may be used to classify objects contained within the same project, or other referencing projects (incorporating the current project as <i>IfcProjectLibrary</i>.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define external documents, which may be used to attach arbitrary information to objects contained within the same project or referencing projects.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Projects may define libraries holding revisions of the project such as model servers or databases.  Multiple libraries may be referenced to indicate multiple revisions, multiple branches, and/or multiple servers.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
                 <p class="std">

        All entities having semantic significance derive from <a class="int-ref" href=

        "ifckernel/lexical/ifcroot.htm">IfcRoot</a>, where instances are identifiable within a data set using a

        compressed globally unique identifier (IFC-GUID). This identifier must never change during the lifetime of an

        object, which allows data to be merged, versioned, or referenced from other locations.

      </p>

      <p>

        Resource-level instances (not deriving from <i>IfcRoot</i>) do not have any identity, such that two instances

        having identical state are considered equal. For example, if an object has coordinates described by an

        <i>IfcCartesianPoint</i> instance, another object with the same coordinates may have a separate instance of

        <i>IfcCartesianPoint</i> or share the same instance; such difference is a matter of data storage optimization

        and does not imply any semantic relationship. This also implies that non-rooted instances may only exist if

        referenced by at least one rooted instance through either a direct attribute or inverse attribute, or following

        a chain of attribute references on instances.

      </p>

      <p>

        The distinction between rooted and non-rooted (resource-level) entities achieves several goals:

      </p>

      <ul class="ref">

        <li class="std">File size may be reduced by interning (sharing) non-rooted data instances;

        </li>

        <li class="std">Database retrieval may be more efficient by storing non-rooted data local to rooted data

        instances;

        </li>

        <li class="std">Storage size may be reduced by avoiding IFC-GUID storage for items not requiring direct

        retrieval;

        </li>

        <li class="std">Comparisons of differences may be done at a higher level where the context of such change is

        apparent;

        </li>

        <li class="std">Implementations may treat non-rooted data instances as immutable for efficiency or simplified

        usage.

        </li>

      </ul>


           
        
      
       
       
         
           
             
               <p class="std">

An object needs to be identifiable for accurate processing by both human and automated processes. Identification may be through several attributes such as Identification, Name, or GUID. The GUID is compressed for the purpose of being exchanged within an IFC data set - the compressed GUID is refered to as "IFC-GUID". While the IFC-GUID is normally generated automatically and has to be persistent, the Identification may relate to other informal registers but should be unique within the set of objects of the same type. The Name and Description should allow any object to be identified in the context of the project or facility being modelled.

</p>

      <p class="std">

        Various objects may have additional identifications that may be human-readable and/or may be structured through classification association.

      </p>

<p>

Various file formats may use additional identifications of instances for serialization purposes, however there is no requirement or guarantee for such identifications to remain the same between revisions or across applications. For example, the IFC-SPF file format lists each instance with a 64-bit integer that is unique within the particular file.

</p>

               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
                     <p class="std">

        While objects may reflect a final state, they may also be continually revised over the course of a project

        lifecycle and reflect transient state. For scenarios of multiple users making updates to the same information,

        there is a concept of local copies of information based upon a shared repository supporting multiple users.

        Such shared repository is often referred to as a <i>model server</i>. A model server is similar in concept to a

        document revision server, but is able to identify changes declared on a per-object basis rather than inferring

        changes from differences in text. A model server has a concept of revisions on a per-project basis, where each

        revision consists of a set of changes to contained objects by a particular user at a particular time.

      </p>

      <p class="std">

        To support a model server scenario, each object may be marked with a <i>change action</i> indicating the object

        was added, modified, deleted, or has no change since the project was retrieved from the server at a particular

        revision sequence. Given an object's identity (IFC-GUID) and change action, the state of the object may be

        merged when submitted to a model server. An object is considered modified when any of its <a class="int-ref"

        href="chapter-3.htm#direct-attribute">direct attributes</a> change, attributes on a referenced resource

        definition (any entity not deriving from <i>IfcRoot</i>) change, items are added or removed from sets, or items

        are added, removed, or reordered within lists.

      </p>

      <p class="std">

        For cases when multiple users make conflicting changes to the same objects, users may choose to keep their own

        changes, accept changes from others, merge both changes, or a combination thereof upon submitting to a server.

        Alternatively, to avoid such merge scenario and coordinate work, objects may be locked such that a particular

        user has exclusive access to read and/or write a particular object at the current time.

      </p>

      <p class="std">

        Project libraries may also be retrieved from model servers having particular revision, and potentially

        different server URI than the referencing Project. As a project may include multiple revisions of the same

        project library (a common scenario when multiple users are involved using libraries revised by others), the

        IfcRoot.ObjectIdentifier IFC-GUID is only valid within the scope of the referencing project, and a separate

        <i>library reference</i> identifies a project library based object within its originating model server.

      </p>

      <p class="std">

        Finally, objects may also carry informational attributes indicating when an object was created, who, when, and

        what application was used to last modify an object, and who currently owns the object, potentially having

        exclusive use according to its lock state.

      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may have descriptions included to aid in human identification of the object.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               

      <p class="std">
        <a class="int-ref" href=
        "chapter-3.htm#object-occurrence">Object Occurrences</a> may be
        defined by a particular <a class="int-ref" href=
        "chapter-3.htm#object-type">Object Type</a>, where such type
        describes common characteristics. Such characteristics
        include common properties, shapes, materials, composition,
        and other concepts described at particular entities. An
        object occurrence may have similar state as its object
        type, overridden state for particular characteristics, or
        have no defined type object.
      </p>

      <p class="std">
        A pair of <a class="int-ref" href=
        "chapter-3.htm#entity">entities</a> are defined for various
        object occurrences and object types, where such object
        occurrence entity may only be defined using a particular
        object type entity. For example, the <i>IfcTank</i>
        occurrence object entity has a corresponding
        <i>IfcTankType</i> type object entity.
      </p>

      <p class="std">
        Many object occurrence and object type entities have an
        <a class="int-ref" href="chapter-3.htm#attribute">attribute</a>
        named <i>PredefinedType</i> consisting of a specific
        <a class="int-ref" href=
        "chapter-3.htm#enumeration">enumeration</a>. Such predefined
        type essentially provides another level of inheritance to
        further differentiate objects without the need for
        additional <a class="int-ref" href=
        "chapter-3.htm#entity">entities</a>. Predefined types are not
        just informational; various rules apply such as applicable
        <a class="int-ref" href="chapter-3.htm#property-set">property
        sets</a>, part composition, and distribution ports.
      </p>

      <p class="std">
        For scenarios of object types having part compositions,
        such parts may be reflected at object occurrences having
        separate state. For example, a <i>wall type</i> may define
        a particular arrangement of studs, a <i>wall occurrence</i>
        may reflect the same arrangement of studs, and studs within
        the wall occurrence may participate in specific
        relationships that do not exist at the type such as being
        connected to an electrical junction box.
      </p>

 
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>The concept template <em>Property Sets</em> describes how sets of properties (usually defined by a name, value, unit triple) are associated to objects or object types.</p>
               
            
          
           
           
             
               
                 
                   
      <p class="std">
        Any specialization of <a href="chapter-3.htm#object" class=
        "int-ref">object</a> can be related to multiple <a href=
        "chapter-3.htm#property-set-occurrence" class=
        "int-ref">property set occurrences</a>. A property set
        contains multiple <a href="chapter-3.htm#property-occurrence"
        class="int-ref">property occurrences</a>. The data type of
        property occurrence are single value, enumerated value,
        bounded value, table value, reference value, list value,
        and combination of property occurrences.
      </p>
                
                   
                
              
               
                 
                   
                   
                
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For object types, property sets are defined directly.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For performance history, properties are in the form of time series, for tracking data at points in time.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Properties on occurrences may be required to be present for specific information exchanges. </p>

<p>Constraints may be attached to property sets to enforce conformance of the building model to indicated values. 
The associated <i>IfcObjective</i> has its type set to DESIGNINTENT to indicate that any nonconforming value should be flagged accordingly but not necessarily automatically updated as is done for other types such as PARAMETRIC. The <i>IfcObjective</i> contains one or more <i>IfcMetric</i> items corresponding to each <i>IfcProperty</i> that is constrained, where <i>IfcMetric.ValueSource</i> corresponds to <i>IfcProperty.Name</i>. The <i>IfcMetric.ReferencePath</i> identifies the attribute on related objects (<i>IfcRelDefinesByProperties.RelatedObjects</i>) that is to be checked, where the reference path is relative to the associated object, in this case the <i>IfcPropertySet</i>.</p>

<p>Within this document, attribute paths (as used for <i>IfcReference</i>) are encoded using syntax in the form 'IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:</p>

<ul>

<li>The period character (".") dereferences an attribute from an entity.</li>

<li>The back slash character ("\") casts an entity into a subtype, where a backslash without a subtype indicatings mapping to the type itself.</li>

<li>The forward slash character ("/") filters an entity according to its PredefinedType.</li>
<li>A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.</li> 

<li>A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by name.</li>

</ul>



<p>Constrained values are interpreted as follows:</p>
<ul>
<li><i>IfcBoolean</i>: checks for the presense of one or more matching elements, where True indicates one or more exist, and False indicates none exist.</li>
<li><i>IfcInteger</i>: checks for the count of elements, where the number indicates the quantity of matching elements found.</li>
<li><i>IfcValue</i>: for all other value types such as labels or measure values, checks for matching value.</li>
</ul>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               
      
      <p class="std">
        Any specialization of <a href="chapter-3.htm#object" class=
        "int-ref">object</a> can be related to multiple <a href=
        "chapter-3.htm#quantity-set-occurrence" class=
        "int-ref">quantity set occurrences</a>. A quantity set
        contains multiple <a href="chapter-3.htm#quantity-occurrence"
        class="int-ref">quantity occurrences</a>. The data type of
        quantity occurrence are count, length, area, volume, weight, time, and combination of quantity occurrences.
      </p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Any specialization of object can be related to multiple quantity set occurrences. A quantity set contains multiple quantity occurrences. The data type of quantity occurrence are count, length, area, volume, weight, time, and combination of quantity occurrences.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Property set templates describe extensible parameters that may be configured on objects.  
Each property is identified by name, and indicates data type and access mode.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               <p>Objects, type objects, properties, and some resource schema entities can be further described by associating references to external sources of information. 
The source of information can be:
</p>
 
<ul>
        
<li>a classification system;</li>
        
<li>a dictionary server;</li>
        
<li>any external catalogue that classifies the object further;</li>
        
<li>a service that combine the above features.</li>
      
</ul>



<p>An individual item within the external source of information can be selected. 
It then applies the inherent meaning of the item to the object or property.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>Classification is expected to support both analysis and FM activities.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               
      <p class="std">
        Any object or property can have associated documents indicating external files. Documents may be referenced in
        their entirety such as to capture product brochures, data sheets, multimedia content, or thumbnail images. Contents
        within documents may be referenced from any object, and may be used to synchronize information in other files such as
        work schedules for project management applications.
      </p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object, type object, property, and some resource schema entities can have associated library entities indicating
        the source of data such as from a model server or product library, or simply enriching the data with more details.
        Libraries may be referenced in their entirety from projects or project libraries indicating the master source and version of data. 
        Contents within libraries may be referenced from any object, type object, property, and some resource schema entities within a project or project library.
      </p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object or property can have associated approvals indicating who is required to approve the data, the status
        of whether it has been approved, and the date/time of such approval. 
        Approvals may require multiple parties fulfilling various roles.
      </p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
      <p class="std">
        Any object or property may have associated constraints
        indicating a qualitative objective or a quantitative metric
        to be met.
      </p>

      <p class="std">
        Constraints based on metrics are measurable, such that the
        status of a metric being valid is computer-interpretable.
        Metric constraints are based on simple conditional logic
        such as greater than a particular value or included within
        a specified list or table. Constraints may be combine
        multiple metrics using boolean logic such as AND, OR, XOR,
        or NOT.
      </p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>The constraint model may be used to indicate mappings between data in the IFC model and external documents.  This concept template may also be used by software applications to translate data to/from spreadsheets without necessarily instantiating constraint relationships within an IFC data set.</p>

<p>To indicate an explicit mapping to a particular file or database, IFC classes may be mapped to tabular data formats using <i>IfcResourceConstraintRelationship</i> attached to <i>IfcDocumentInformation</i>.</p>

<p>Default mappings may be indicated using the <i>IfcRelAssociatesConstraint</i> relationship, with <i>RelatingConstraint</i> pointing to <i>IfcObjective</i>.</p>

<p>An <i>IfcObjective</i> of type <i>EXTERNAL</i> has <i>ConstraintSource</i> set to the name of the IFC entity (e.g. 'IfcSpace') with <i>Benchmarks</i> containing a single <i>IfcMetric</i> with <i>DataValue</i> set to an <i>IfcTable</i>. On <i>IfcTable</i>, the <i>Name</i> is set to the name of the external database table or worksheet, and the <i>Columns</i> attribute indicates the external table columns in order as <i>IfcTableColumn</i>. For each <i>IfcTableColumn</i>, the <i>Name</i> indicates the field name or column header, and the <i>ReferencePath</i> identifies the corresponding object attribute, for which standard mappings are indicated.</p>



<p>Within this document, attribute paths (as used for <i>IfcReference</i>) are encoded using syntax in the form 'IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:</p>

<ul>

<li>The period character dereferences an attribute from an entity.</li>

<li>The backslash character casts an entity into a subtype, where a backslash without a subtype indicatings mapping to the type itself.</li>
<li>A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.</li> 

<li>A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by name.</li>

</ul>



<p>Upon import from a spreadsheet, tables shall be identified by worksheet name regardless of order, and columns shall be identified by header name regardless of order.  For export to a new spreadsheet, worksheets shall be provided with identifying name for each entity and sequenced in the order specified, and within each worksheet a header row shall be provided with with each column having an identifying name and sequenced in the order specified.</p>

<p>Attributes are mapped to spreadsheet cells, where either NULL, an empty string, or the reserved value 'n/a' indicates a null value.  Specific base types are mapped as follows:</p>
<ul>
<li><b>STRING</b>: String types are represented as strings.</li>
<li><b>REAL</b>: Real number types are represented as real numbers.</li>
<li><b>ENTITY</b> Entity references are represented as strings identifying by name (<i>IfcRoot</i>.<i>Name</i>).</li>
<li><b>SET</b> Set-based collections are represented as strings identifying each object by name and separated by a comma.</li>
</ul>

<p>Specific mappings are defined at corresponding entities, where the following standard column names are used:</p>
<ul>
<li><b>Name</b>: Indicates the name of the object, corresponding to <a href="../ifckernel/lexical/ifcroot.htm">IfcRoot</a>.<i>Name</i>.</li>
<li><b>ExtObject</b>: Indicates the IFC type of the object by identifying the IFC entity by name (e.g. 'IfcBoiler').  If omitted upon import, the IFC entity shall be the base type where the concept is indicated (if non-abstract); otherwise no entity shall be imported.</li>
<li><b>ExtSystem</b>: Indicates the application that currently owns the object, mapping to <i>IfcApplication</i>.<i>ApplicationIdentifier</i>.</li>
<li><b>ExtIdentifier</b>: Indicates the GUID of the object encoded in the same format described at <i>IfcGloballyUniqueId</i>, mapping to <i>IfcRoot</i>.<i>GlobalId</i>.  If omitted upon import, such GUID shall be constructed dynamically.  If merging changes upon import, such identifier shall be used to identify an existing object (i.e. this maintains identity if an object is renamed (the <i>Name</i> attribute changing).</li>
</ul>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Constraints may be applied to type definitions for indicating parametric dependencies.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                           
                                                        
                                                         
                                                           
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>This template enables a tabular representation of items that may be used to validate the building model and/or automatically generate requirement elements within the building model.</p>

<p>Tables may be used for various scenarios, such as available configurations of product types, equipment schedules, and mappings to tabular data formats.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p class="std">

        Any product or product type can have associated materials indicating the physical composition of an object.

        Materials can have representations for surface styles indicating colors, textures, and light reflectance for 3D

        rendering. Materials can have representations for fill styles indicating colors, tiles, and hatch patterns for

        2D rendering. Materials can have properties such as density, elasticity, thermal resistance, and others as

        defined in this specification. Materials can also be classified according to a referenced industry standard.

      </p>

      <p class="std">

        An object can be comprised of a single material or a set of materials with a particular layout. Several

        examples include:

      </p>

      <ul class="std">

        <li class="std">a slab may have an associated layer of concrete;

        </li>

        <li class="std">a beam may have an associated I-Shape profile of steel;

        </li>

        <li class="std">a door may have associated constituents for framing and glazing;

        </li>

        <li class="std">a port may have an associated profile and/or material flowing through it such as hot water.

        </li>

      </ul>

               
            
          
           
           
             
               
                 
                   <p>Materials are directly associated with products and product types to indicate a uniform material for the entire object.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material layer sets are associated with product types to indicate a parametric specification of layers having specified thickness filling a boundary defined on occurrences of the type.  Examples of such product types are slabs, walls, and plates. 
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material layer set usage defines layout at occurrences to indicate a direction and offset from the 'Axis' reference curve, and a reference extent such as for a default wall height.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
<p>Material profile sets are associated with product types where materials are placed in cross-sections of specified dimensions following a path defined at occurrences of the type.  Examples of such products are beams, columns, members, reinforcing, footings, piles, pipe segments, duct segments, and cable segments. 
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material profile set usage defines layout at occurrences to indicate the offset from the 'Axis' reference curve according to cardinal point, and a reference extent such as for a default column height.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Material constituents are associated with products where materials are placed arbitrarily (unlike 1D material profiles or 2D material layers).  
The mapping of materials to geometry may be accomplished using <i>IfcShapeAspect</i>.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                     
                                                                       
                                                                         
                                                                           
                                                                             
                                                                               
                                                                               
                                                                            
                                                                          
                                                                           
                                                                        
                                                                      
                                                                       
                                                                    
                                                                  
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
      
    
     
       
         
           
      <p class="std">
        Objects may provide services to other objects, where the
        "assigned from" object acts upon or observes requirements
        of the "assigned to" object. There is a general cycle of
        assignments where <a class="int-ref" href=
        "chapter-3.htm#actor">actors</a> (people) issue <a class=
        "int-ref" href="chapter-3.htm#control">controls</a> (such as
        work orders or schedules), which may result in <a class=
        "int-ref" href="chapter-3.htm#group">groups</a> (such as
        building systems) comprised of <a class="int-ref" href=
        "chapter-3.htm#product">products</a> (such as building
        elements) operated upon by <a class="int-ref" href=
        "chapter-3.htm#process">processes</a> (such as construction
        tasks) performed by <a class="int-ref" href=
        "chapter-3.htm#resource">resources</a> (such as labor) which
        may in turn be fulfilled by actors (people). Requirements
        are established at the "to" side and are fulfilled at the
        "from" side, where costs, time, scope, or other metrics may
        be calculated in the "from-to" direction.
      </p>

 
           
        
      
       
       
         
           
             
               <p>Actors may have assignments indicating objects for which they have responsibility.  An example of such assignment is a work order assigned to an organization.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Controls may have assignments indicating objects that must observe the established requirements.  An example of such assignment is a labor resource assigned to a calendar.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Groups may have assignments indicating products that are members of the group.  An example of such assignment is an air handler belonging to an air conditioning system.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Products may have assignments indicating processes that operate upon the product.  An example of such assignment is a task to construct a wall.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Processes may have assignments indicating resources consumed or occupied by the process.  An example of such assignment is a carpenter labor resource building a wall.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Resources may have assignments indicating sources available to be used.  An example of such assignment is a person fulfilling a carpenter labor resource.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Product types may have assignments indicating re-usable process types for which occurrences may operate on occurrences of the product type.  An example of such assignment is a task type for placing concrete in slabs on grade.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Process types may have assignments indicating re-usable resource types for which occurrences may be consumed or occupied by occurrences of the process type.  An example of such assignment is a concrete mixer resource type for delivering concrete.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Resource types may have assignments indicating re-usable product types for which occurrences may be sourced by occurrences of the resource type.  An example of such assignment is a particular crane model that may be used for a crane equipment resource used for erecting steel.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may be assigned to actors indicating the actor demands services of the object. Specific semantics are defined at concepts.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Objects may be assigned to controls indicating the control demands services of the object. Specific semantics are defined at concepts.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
        <p>Objects may be composed into parts to indicate levels of
        detail, such as a building having multiple storeys, a
        framed wall having studs, or a task having subtasks.
        Composition may form a hierarchy of multiple levels, where
        an object must have a single parent, or if a top-level
        object then declared within the single project or a project library.</p>          
        
      
           
        
      
       
       
         
           
             
               <p>Aggregation indicates an unordered part composition relationship.</p>


<p>Aggregation is used on building elements to indicate parts such as studs within a wall.</p>


<p>Aggregation is used on systems to indicate subsystems such as branch circuits.</p>
                
               
            
          
           
             
               
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>Provision of an aggregation structure where the element is part of another element representing the composite. The part then provides, if such concepts are in scope of the Model View Definition, exclusively the following:</p>
<ul>
<li><em>Body Geometry</em> &mdash; The partial body shape representation and its placement;</li>
<li><em>Material</em> &mdash; The material information for the part.</li>
</ul>
<p>The part may also provide, in addition to the aggregate, more specificly the following:</p> 
<ul>
<li><em>Property Sets</em> &mdash; The parts may have individual property sets assigned, solely or in addition to the composite;</li>
<li><em>Quantity Sets</em> &mdash; The parts may have individual quantity sets assigned, solely or in addition to the composite.</li>
</ul>
<p>The part should not be contained in the spatial hierarchy, i.e. the concept <em>Spatial Containment</em> shall not be used at the level of parts. The part is contained in the spatial structure by the spatial containment of its composite.</p>
<blockquote class="example">EXAMPLE&nbsp; An <em>IfcBeam</em> may be aggregated into an element assembly using the objectified relationship <em>IfcRelAggregates</em>, refering to it by its inverse attribute </em>SELF\IfcObjectDefinition.Decomposes</em>. Any subtype of <em>IfcElement</em> can be an element assembly, with <em>IfcElementAssembly</em> as a special focus subtype. In this case it should not be additionally contained in the spatial hierarchy, i.e. <em>SELF\IfcElement.ContainedInStructure</em> should be NIL.</blockquote>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of an aggregation structure where the element, representing the composite, is decomposed into parts represented by other elements. </p>
<p>The composite then provides, if such concepts are in scope of the Model View Definition, exclusively the following:</p>
<ul>
<li><em>Placement</em> &mdash; the common object coordinate system to which the parts are placed relative</li>
</ul>
<p>By default the following constraints apply to an element being decomposed by <em>Element Decomposition</em>:</p>
<ul>
<li><em>Body Geometry</em> &mdash; composite is constructed from the sum of the <em>Body Geometry</em> of the parts;</li>
<li>the composite shall not have an own <em>Body Geometry</em>, body geometry is provided at the parts;</li>
<li>the composite shall not have an own <em>Material</em> assignment, material is assigned to the parts.</li>
</ul>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Composition refers to the relationship to a higher level element (e.g. this storey is part of a building).</p>
<p>The order of spatial structure elements being included in the concept are from high to low level: <em>IfcProject</em>, <em>IfcSite</em>, <em>IfcBuilding</em>, <em>IfcBuildingStorey</em>, <em>IfcSpace</em>. Therefore an spatial structure element can only be part of an element at the same or higher level.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Decomposition refers to the relationship to lower level elements (e.g. this storey has spaces).</p>
<p>The order of spatial structure elements being included in the concept are from high to low level: <em>IfcProject</em>, <em>IfcSite</em>, <em>IfcBuilding</em>, <em>IfcBuildingStorey</em>, <em>fcSpace</em>. Therefore an spatial structure element can only has parts of an element at the same or lower level.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Elements may have voids defined, which may be partial recess or extending full depth. Voids for openings may optionally be filled by another element such as a door or window.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Nesting indicates an ordered arrangement relationship.</p>


<p>Nesting is used on building elements to indicate features placed in sequence such as ports.</p>


<p>Nesting is used on control objects to indicate specification hierarchies.</p>


<p>Nesting is used on process objects to indicate subordinate task details.</p>

<p>Nesting is used on resource objects to indicate subordinate resource allocations.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Ports indicate possible connections to other objects according to specified system types, flow direction, and connection properties.  Ports are typically connected between devices via cables, pipes, or ducts.</p>
<p>Ports may have placement defined indicating the position and outward orientation of the port relative to the product or product type.</p>
<p>Ports may have material profile sets defined indicating the flow area and connection enclosure.</p>
               
            
          
           
             
               
               
            
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                             
                                                               
                                                                 
                                                                   
                                                                   
                                                                
                                                              
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Ports may be specified on types, following the same rules as defined for corresponding occurrences.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                             
                                               
                                                 
                                                   
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p class="std">
        Objects may participate in various connectivity
        relationships with other objects.
      </p>

           
        
      
       
       
         
           
             
               <p>Spatial structures, such as site, building, storey, or spaces, may contain physical elements, including building elements, distribution elements, and furnishing elements. The containment relationship between the physical elements and the spatial structures is hierarchical, i.e. a physical element shall only be contained within a single spatial structure.</p>

<blockquote class="example">EXAMPLE&nbsp; An <em>IfcBeam</em> is placed within the spatial hierarchy using the objectified relationship <em>IfcRelContainedInSpatialStructure</em>, refering to it by its inverse attribute <em>SELF\IfcElement.ContainedInStructure</em>. Subtypes of <em>IfcSpatialStructureElement</em> are valid spatial containers, with <em>IfcBuildingStorey</em> being the default container. </blockquote>

<p>The spatial containment relationship, together with the Spatial decomposition relationship, being hierarchical as well, establishes the hiearchical project tree structure in a building information model.</p> 

<blockquote class="example">EXAMPLE&nbsp; The <em>IfcBuildingStorey</em> that logically contains the <em>IfcBeam</em> decomposes the <em>IfcBuilding</em> using the <em>IfcRelAggregates</em> relationship. Therefore the <em>IfcBeam</em> is also indirectly contained in the building. </blockquote>
               
            
          
           
           
             
               
                 
                   <p>The <em>Spatial Container</em> concept defines a spatial structure element as being the spatial container for physical elements, such as building elements, distribution elements, or furnishing elements.</em>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Spatial structures may contain physical elements, including building elements, distribution elements, and furnishing elements.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>Managable HVAC assets should be assigned to a <i>space</i> for inspection and  maintenance.</p>  
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Spaces may have boundaries defined by building elements such as walls, slabs, doors, and windows.  Such information may be used to determine heat transmission through surrounding materials.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Elements may be connected to other elements, where the <i>RelatingElement</i> is of equal or higher priority, is generally constructed first, and/or anchors the <i>RelatedElement</i>.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>Elements based on an 'Axis' representation such as walls, beams, and columns use a path connectivity relationship to indicate parameters for the connection, indicating which side takes precedence for material layers or profiles.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Ports on objects may be connected using elements such as cables, ducts, or pipes.Once Components within a System has some ports, then the connectivity should be complete and continuous. The presence of ports for air, water and electrical connections on complex equipment does not imply that all such connectivity is expected: only that if for example the HVAC segments and fittings have ports, then they will need to connect properly to the equipment's air ports. </p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>At least two ports may be expected on <i>duct segments. </i></p>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>At least one port is expected on <i>duct fittings</i></p>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>All ports are to be twinned with a complementary port on another Component </p>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
          
        
         
           
             
               <p>Control elements (such as sensors) that monitor or control behavior of flow elements (such as valves) use this relationship to indicate control flow logical behavior.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Elements such as doors and windows may be placed inside openings of walls, slabs, or other elements.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Processes that occur in time use this relationship to indicate the order of occurrence, such as for tasks, procedures, and events.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Elements may interfere with other elements, such as cable carriers going through walls. 
The interference relation enables precedence of interfering elements to be asserted.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Spaces may have coverings applied to fill surrounding flooring, walls, ceilings, or other aspects parametrically.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
               
            
          
           
        
         
           
             
               <p>Elements may have voids defined, which may be partial recess or extending full depth.  Vodis for openings may optionally be filled by another element such as a door or window.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               <p>Contact information indicates roles and addresses of people and organizations.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                               
                            
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           
           
        
      
       
       
         
           
             
               <p>Cost information is used to indicate rate structures within a cost schedule which are applicable to assigned objects.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Calendar information is used to filter other objects to indicate time periods during which the control applies.
</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>A product is an occurence of a physical or virtual object with finite spatial extent.</p>
            
           
        
      
       
       
         
           
             
               
      <p class="std">
        Product occurrences can be placed in 3D space relative to
        where they are contained. Placement is defined by a
        relative position (X, Y, Z coordinates), a horizontal
        reference direction, and a vertical axis direction. At the
        outermost level, relative directions are defined according
        to representation context; for example, +X may point east,
        +Y may point north, and +Z may point up.
      </p>
      <p class="std">
        Placement follows aggregation and containment relationships
        as follows:
      </p>
      <ul class="std">
        <li class="std">at the outermost level, a site is globally
        positioned according to latitude, longitude, and elevation;
        </li>
        <li class="std">for spatial structures, positioning is
        relative to aggregation. For example, a site may aggregate
        multiple buildings, each building may aggregate multiple
        building storeys, and each building storey may aggregate
        multiple spaces;
        </li>
        <li class="std">for building elements, positioning is
        relative to the containing spatial structure. For example,
        a building storey may contain slabs, walls, columns, and
        beams;
        </li>
        <li class="std">for aggregated parts, positioning is
        relative to aggregation. For example, a staircase may
        aggregate one or more stair flights;
        </li>
        <li class="std">for feature elements, positioning is
        relative to the affected building element. For example, an
        opening element is positioned relative to the wall it
        voids, which in turn is positioned relative to a building
        storey;
        </li>
        <li class="std">for fillings, positioning is relative to
        the filled opening. For example, a door is positioned
        relative to an opening which in turn is positioned relative
        to a wall;
        </li>
        <li class="std">for distribution ports, positioning is
        relative to the containing distribution element. For
        example, an air terminal may have a port connection for a
        duct segment or fitting;
        </li>
        <li class="std">for distribution elements, positioning is
        relative to the containing spatial structure, however may
        be constrained by port connections. For example, a
        electrical junction box may fill an opening within a wall,
        and the junction box may contain ports for contained
        outlets or switches; the placement of such connected
        elements is contrained relative to connected port of the
        junction box. As another example, an air terminal may fill
        a ceiling covering which is placed relative to a space; the
        placement of a connecting duct fitting may be constrained
        relative to the air terminal.
        </li>
      </ul>
      <p class="std">
        If a containing spatial structure contains a grid, then
        placement may also be based relative to grid coordinates.
      </p>
      
                
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
<p>

The shape of products may be represented in multiple ways
 for different purposes. Each representation has a
 well-known string identifier and a particular
 representation context. There may be multiple
 representation contexts to describe a shape at various levels of detail. Most building elements have a 'Body'
 representation which defines or approximates the physical shape and volume. In addition to physical building elements, non-physical elements may have representations
 such as spaces and openings.

</p>


               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                             
                               
                               
                            
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
             
               
                 
                   <p>
Elements may have a simplified 'Box' representation
 describing the dimensions of the smallest box bounding the
 object. Such representation may be used for more efficient
 spatial indexing or hit-testing.

</p>


<p>The representation identifier and type and the only allowed single representation item of the 'Box' representation
 are:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Box'</li>

 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'BoundingBox'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundingBox</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; The specification does not determine the method by which the bounding box has to be created. If such a method need to be prescribed the definition has to be established by model view definitions or implementer agreements.</blockquote>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Annotations may provide an 'Annotation' representation for including points, curves, surfaces, fill areas, and text. </p>

<p>Styled items may provide structure and styles that apply to the representation, a geometric set may provide styles that apply to all items within, and/or items may provide their own styles which override styles defined at the geometric set. Styles and label can also be assigned by presentation layers.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                     
                                                       
                                                       
                                                    
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>
The 'Annotation 2D Geometry' is used, when the representation of an annotation includes specific drafting
 representation elements, in particular areas for hatching and text. </p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'Annotation'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Annotation2D'
</li>

 <li><em>IfcShapeRepresentation</em><em>.Items</em> :

  <ul>

   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being two-dimensional and
 within an <em>IfcGeometricCurveSet</em>
</li>

   <li>subtypes of <em>IfcAnnotationFillArea</em> for hatches
</li>

  <li>subtypes of <em>IfcTextLiteral</em> for text
</li>

  </ul>
 </li>
</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>
The 'Annotation 3D Geometry' is used, when the representation of the
 annotation does includes surfaces and is not restricted to two-dimensional representation items.</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'Annotation'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'GeometricSet'
</li>
    
 <li><em>IfcShapeRepresentation</em><em>.Items</em> :
  <ul>
   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being three-dimensional and
 within an <em>IfcGeometricSet</em></li>
   <li>subtypes of <em>IfcSurface</em> being three-dimensional and
 within an <em>IfcGeometricSet</em></li>
  </ul>
 
 </li>
</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>
Elements following a path provide an 'Axis' representation
 indicating a line segment or any arbitrary open bounded curve.
 Examples of such elements include walls, beams, columns,
 pipes, ducts, and cables. For elements that have a material
 profile set association indicating cross-section, a
 'Body' representation may be generated based on the axis
 curve and material profiles. Curve styles may indicate
 particular colors, line thicknesses, and dash patterns for
 2D rendering.

</p>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>
The 'Axis' representation using 'Curve2D' representation type is predominately used to align material layer sets to geometric representations of standard walls.

</p>


<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Axis'</li>


 <li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Curve2D'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>
The 'Axis' representation using 'Curve3D' representation type is predominately used to align material profile sets to geometric representations of standard beams, columns, members, pipes, ducts and other longitudinal elements.

</p>


<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Axis'</li>


 <li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Curve3D'</li>
 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>
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Elements filling a boundary provide a 'Footprint'
 representation indicating a rectangle or any arbitrary set
 of outer and inner boundary curves. Examples of such
 elements include slabs and spaces. For elements that have a material layer set association indicating material thicknesses,
 a 'Body' representation may be generated based on the
 footprint and material layers. Fill area styles may
indicate particular colors, tiles, or hatching for 2D
 rendering.

</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                         
                                                           
                                                             
                                                               
                                                               
                                                            
                                                          
                                                           
                                                        
                                                      
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The 'FootPrint GeomSet Geometry' is the standard representation for the floor plan projection of the geometric representation of elements, comprising of mainly 2D curves</p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric representation 
are used:</p>
<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'FootPrint'</li>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'GeometricCurveSet'</li>

 <li><em>IfcShapeRepresentation</em><em>.Items</em> : <em>IfcGeometricCurveSet</li>
</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The 'FootPrint Annotation Geometry' is the representation for the floor plan projection of the geometric representation of elements, comprising of mainly 2D curves, hatches and additional annotations such as a tag number or similar.</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>
    <ul>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> : 'FootPrint'
</li>

 <li>
<em>IfcShapeRepresentation</em><em>.RepresentationType</em> : 'Annotation2D'
</li>
    
 <li><em>IfcShapeRepresentation</em><em>.Items</em> : 
  <ul>

   <li>subtypes of <em>IfcPoint</em> and <em>IfcCurve</em> being two-dimensional and
 within an <em>IfcGeometricCurveSet</em>
</li>

   <li>subtypes of <em>IfcAnnotationFillArea</em> for hatches
</li>

  <li>subtypes of <em>IfcTextLiteral</em> for text
</li>

  </ul>
 </li>

</ul>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements filling an opening provide a 'Profile' representation describing the shape of the cutout.  Examples of such elements include doors and windows.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Profile 3D Geometry</em> is the standard representation of the outer profile for elements filling an opening.  Examples of such elements include doors and windows.
 In the case of doors and windows the profile geometry is used to apply the parametric definition of lining and panel dimensions to the profile.</p>
<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Profile'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Curve3D'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedCurve</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>
Elements may have a 'Surface' representation describing the
 outer surface of the object. Such representation may be
 used for hit-testing objects having part composition such
 as framed walls.

</p>
      
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Surface 3D Geometry</em> is the standard surfacic represenation for elements having a 'Surface' representation describing the
 inner or outer surface of the object, e.g. for defining thermal boundaries idealized at the middle plane of an element.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Surface'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Surface3D'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBoundedSurface</em>, <em>IfcSweptSurface</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements may have a 'Body' representation describing the volumetric shape of the object. Such representation may be used for 3D rendering or quantity take-off. Geometry may be based on boundary representations describing outer faces, primitives such as spheres or cones, swept solids such as profile extrusions or revolutions, Constructive Solid Geometry (CSG) such as clippings or subtractions of other shapes, or Non-Uniform Rational B-Spline (NURBS) geometry. Surface styles may indicate particular colors, textures, and reflectance for 3D rendering.

</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
                 
                   
                     
                       <p>The <em>Body SurfaceOrSolidModel Geometry</em> is the representation of the 3D shape of a product by surface or solid models and allows for a mixed representation.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SurfaceOrSolidModel'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em>, <em>IfcShellBasedSurfaceModel</em>, <em>IfcFaceBasedSurfaceModel</em>, <em>IfcSolidModel</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body SurfaceModel Geometry</em> is the representation of the 3D shape of a product by surface models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SurfaceModel'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em>, <em>IfcShellBasedSurfaceModel</em>, <em>IfcFaceBasedSurfaceModel</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Tessellation Geometry</em> is the representation of the 3D shape of a product by tessellated surface models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Tessellation'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcTessellateditem</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body SweptSolid Geometry</em> is the representation of the 3D shape of a product by swept solid models, only allowing for the basic extruded area solids and revolved area solids.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'SweptSolid'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcExtrudedAreaSolid</em>, <em>IfcRevolvedAreaSolid</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body AdvancedSweptSolid Geometry</em> is the representation of the 3D shape of a product by swept solid models, including advanced sweeping operations, such as sweeping along any directrix and tapering.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'AdvancedSweptSolid'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcSweptAreaSolid</em>, <em>IfcSweptDiskSolid</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Brep Geometry</em> is the representation of the 3D shape of a product by faceted boundary representation models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Brep'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcFacetedBrep</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Brep Geometry</em> is the representation of the 3D shape of a product by boundary representation models, including NURBS.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'AdvancedBrep'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcAdvancedBrep</em>, <em>IfcFacetedBrep</em></li>

</ul>

                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body CSG Geometry</em> is the representation of the 3D shape of a product by Constructive Solid Geometry models.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'CSG'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcCSGSolid</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; The <em>Items</em> <em>IfcBooleanResult</em> and <em>IfcPrimitive3D</em> shall also be allowed for compatibility with previous releases of the standard.</blockquote>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       <p>The <em>Body Clipping Geometry</em> is the representation of the 3D shape of a product by using Constructive Solid Geometry models with difference operations involving half space solids only.

</p>

<p>The following attribute values for the
 <em>IfcShapeRepresentation</em> holding this geometric
 representation shall be used:</p>

<ul>
 
<li><em>IfcShapeRepresentation</em><em>.RepresentationIdentifier</em> =
'Body'</li>


 
<li><em>IfcShapeRepresentation</em><em>.RepresentationType</em> =
'Clipping'</li>


 
<li><em>IfcShapeRepresentation</em><em>.Items</em> =
 <em>IfcBooleanClippingResult</em></li>

</ul>

<blockquote class="note">NOTE&nbsp; This representation type is predominately used for compatibility with previous releases of the standard.</blockquote>
                       
                    
                  
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
            
             
               
                 
                   <p>Elements requiring surrounding space for clearance provide a 'Clearance' representation. The reason for clearance space may be due to ventilation, maintenance, or other purpose.  Examples of such elements include boilers and chillers.  Such representation may be used for interference checks, where the 'Clearance' representation must not intersect with the 'Body' representation of other objects, though may intersect with the 'Clearance' representation of other objects.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Elements emitting light provide a 'Lighting' representation. Examples of such elements include lamps and light fixtures.  Such representation may be used for 3D rendering or lighting design.
</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>Elements may provide a 'SurveyPoints' representation for defining a countour such as for <i>IfcSite</i>.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>
Elements may have a 'Mapped Geometry' representation
 that reuses the 'Product Type Representation' at the corresponding 'Product Type'.

</p>


                   
                
              
               
               
            
             
               
                 
                   <p>
Elements may have a simplified 'Box' representation
 describing the dimensions of the smallest box bounding the
 object. Such representation may be used for more efficient
 spatial indexing or hit-testing.

</p>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                         
                                           
                                             
                                               
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>A symbolic representation is defined for a row of fasteners or several rows of
fasteners within a single instance of a product.  Such rows or arrays may
contain possibly large numbers of individual pieces.</p>

<p>Each <i>IfcPolyline</i> starting point represents where the head of a fastener
is located.  The local placement of the element shall be located and oriented such
that the local z axis is parallel with the axes of the fasteners (bolts, nails, staples or similar).</p>

                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                             
                                               
                                                 
                                                   
                                                     
                                                       
                                                       
                                                    
                                                     
                                                       
                                                       
                                                    
                                                  
                                                   
                                                
                                              
                                               
                                            
                                          
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               
               
            
          
           
           
             
               
                 
                   
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>Ports are described according to flow direction, port type, and system type. In order for two ports to be connected, they must have equal port type, equal or undefined system type, and opposite flow direction.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Spatial elements may have both identifier-based names and descriptive names, each of which should correspond with building signage.<p>

<p>For spatial elements, the <i>Name</i> attribute is intended to be unique and indexable within a building for purposes of identifying by location. This attribute typically corresponding to a room number, floor number, or building number.</p>

<p>For spatial elements, the <i>LongName</i> attribute is intended to be descriptive of function, such as 'Small Conference Room'.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>The site location may be used to determine climate conditions and applicable building codes.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>The building location may indicate the address as found on a map.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Grids are used for layout according to rectangular, triangular or circular patterns</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Manageable HVAC  assets must be assigned to a <i>system</i>.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>Product types define explicit product models or parametric product families, that may be instantiated in buildings.</p>
           
        
      
       
       
         
           
             
               <p>Product types may have representations indicating shape representation for geometry, clearance, or other concepts.</p>
<p>The shape representation attached to a type is defined using the relationship <em>RepresentationMaps</em> of data type <em>IfcRepresentationMap</em>. It provides the means to store several representation maps for different purposes. In order to utilze the representation map at each occurrence of the product type, the product occurrence has to use the concept 'Mapped Geometry'.</p>
<blockquote class="note">NOTE&nbsp; See <em>IfcTypeProduct</em> for further information and figures explaning the concepts 'Product Type Representation' and 'Mapped Geometry'.</blockquote>
               
            
          
           
           
             
               
                 
                   <p>The Axis representation may be defined on product types that have a concept of a linear representation, which may also correspond to structural axis or distribution flow path.</p>

<p>For distribution elements, this represents the 3D flow path of the item having <em>IfcShapeRepresentation.RepresentationType</em> of 'Curve3D' and containing a single <em>IfcBoundedCurve</em> subtype such as <em>IfcPolyline</em>, <em>IfcTrimmedCurve</em>, or <em>IfcCompositeCurve</em>.  For elements containing directional ports (<em>IfcDistributionPort</em> with <em>FlowDirection</em> of <em>SOURCE</em> or <em>SINK</em>), the direction of the curve indicates direction of flow where a <em>SINK</em> port is positioned at the start of the curve and a <em>SOURCE</em> port is positioned at the end of the curve.  This representation is most applicable to flow segment types (pipes, ducts, cables), however may be used at other elements to define a primary flow path if applicable.</p>

<p>If an element type is defined parametrically (such as a flow segment type defining common material profile but no particular length or path), then no representations shall be asserted at the type.</p>

<blockquote class="note">NOTE&nbsp; The product representations are defined as representation maps (at the level of the supertype <em>IfcTypeProduct</em>, which get assigned by an element occurrence instance through the <em>IfcShapeRepresentation.Item[1]</em> being an <em>IfcMappedItem</em>.</blockquote>


                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>The Body representation defines the physical shape of the product type.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For elements that emit light such as lamps or light fixtures, this represents the light emission of the item having <em>IfcShapeRepresentation.RepresentationType</em> of 'LightSource' and containing one or more <em>IfcLightSource</em> subtypes.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   <p>For elements that require clearance such as for safety, maintenance, or other purpose, this represents the 3D clearance volume of the item having RepresentationType of 'Surface3D'. Such clearance region indicates space that should not intersect with the 'Body' representation of other elements, though may intersect with the 'Clearance' representation of other elements.</p>
                   
                
              
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
        
         
           
             
               <p>A predefined type other than <i>NOTDEFINED</i> shall be provided</p>
               
            
          
           
           
        
      
    
     
       
         
           A process is an occurence of an object with finite temporal extent.
           
        
      
       
       
         
           
             
               <p>Tasks may be scheduled to run continously, at a single period in time, or multiple recurring periods in time.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                     
                                       
                                         
                                           
                                           
                                        
                                      
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Events may indicate whether they represent the start of a condition, intermediate status of a condition, or exiting of a condition.</p>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
          
           
        
         
           
             
               <p>Events may be scheduled to be raised at particular intervals or handled upon particular conditions.</p>


               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>Process types define explicit process models or parametric process families, that may be instantiated in work schedules.</p>
           
        
      
       
       
    
     
       
         
           <p>A resource represents usage of something, having costs and environmental impacts.</p>
           
        
      
       
       
         
           
             
               <p>Resources can have associated costs indicating financial costs and environmental impacts incurred according to a specified base quantity.</p>
<p>Each cost value may be defined using a constant amount or calculated according to specified formula.</p>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               <p>Resources may be defined according to a base quantity, where assigned tasks consume such amount of resource relative to an output quantity.</p>

<p>For work-based resources such as labor and equipment, quantities are based on time.
For product-based resources, quantities are based on count.  
For material-based resources, quantities are based on volume.</p>

               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>Resource types define explicit resource models or parametric cost families, that may be instantiated in cost schedules.</p>
           
        
      
       
       
         
           
             
               
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           <p>A common set of attributes are used to identify an object and provide authoring information indicating the person and application that last modified the object.</p>

<p>The <i>GlobalId</i> uniquely identifies an object, and must never change during the lifetime of an object.  This identifier is a 128-bit GUID, and is represented as an encoded string using a reduced character set. Upon importing data, the GlobalId shall be used for uniquely identifying an object where available; if no such GUID is available, then the <i>Name</i> shall be relied upon for identifying referenced objects.</p>

<p>The <i>Name</i> attribute provides a human-readable identifier for an object.  For IFC files, such designation does not have any special requirements, however for COBie, each object must have a unique name within the project, in order to support referencing of tabular data from spreadsheets.  It may include any combination of alphanumeric characters (A-Z, a-z, 0-9), dash, underscore, space, and period.</p>
           
        
      
       
         
           
             
               
               
            
          
           
        
         
           
             
               
                 
                   
                     
                       
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
               
               
            
          
           
        
         
           
             
               
               
            
          
           
        
      
       
    
     
       
         
           <p>Project participants are indicating using <i>IfcActor</i>.  For COBie, the <i>Name</i> must indicate the primary email address of the actor, which enables automatic association of authoring information based on login credentials.</p>
           
        
      
       
         
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                         
                           
                           
                        
                         
                           
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                             
                               
                                 
                                   
                                     
                                       
                                       
                                    
                                  
                                   
                                
                              
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
                 
                   
                     
                       
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                         
                           
                             
                               
                               
                            
                          
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
       
    
  
   
     
       
         
           <p>Building programming is the process of collecting all requirements the building must fulfil. By keeping the program (requirements) updated through the building planning, design and construction process, one can do valid checks between requirements and designed models at any time. </p>
 
<p>Traditionally, building programming has been defined as an early, pre-design activity. The “client brief” is often the only formal requirement from the project owner. When/if further programming is accomplished, this activity normally stops before or in the beginning of the early design phase. This seems to be the most widespread way of conducting building programming in many countries.  </p>

<p>If programming is only a pre-design activity, owners and stakeholders’ requirements are difficult to check against the Building Information Model (BIM) or the finished building. Owners and stakeholders’ requirements from early stage will often change to some degree (varying from minor to major) during the project, and proposed solutions from the engineering team will often lead to updated requirements from the client. If these changes are only taken care of directly in the BIM as designed solutions, one will in the end not be able to check whether the owners’/stakeholders’ requirements have been properly met or not. This because their meanings, intents and statements from the early phase of the project no longer are valid.   </p>

<p>This specification defines building programming as a parallel activity running along with the design and construction activities. By doing this, we also separate project requirements from project solutions (“demand side vs. supply side”).  </p>

<p>A major advantage of preserving programming as a separate process and updated through design and construction is the feedback to requirement from specifications during design if requirements can’t be met by solutions. If for instance required ventilation air flow rates can’t be met without violating required net room height below suspended ceilings, the need for a larger minimum gross storey height should be updated in the requirements so that the programming stage learns from design and gives a better program in the next project. </p>
           
        
      
       
         
           
             
               <p>The Basic exchange delivers a simple room list identifying each space, net planned area, and any functional dependencies.</p>
               
            
          
        
         
           
             
               <p>The Advanced exchange contains detailed information for spaces suitable for generating Room Data Sheets (RDS).</p>
               
            
          
        
      
       
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <em>IfcProject</em> is used to reference the root of the spatial structure of a building (that serves as the primary project breakdown and is required to be hierarchical). The spatial structure elements are linked together, and to the <em>IfcProject</em>, by using the objectified relationship <em>IfcRelAggregates</em>. The <em>IfcProject</em> references them by its inverse relationship:</p>

<ul>

<li><em>IfcProject.Decomposes</em> &mdash; it shall be NIL, i.e. <em>IfcProject</em> shall not be part of a decomposition as it is the root element of the spatial structure.</li>

<li><em>IfcProject.IsDecomposedBy</em> &mdash; referencing
(<em>IfcSite</em> || <em>IfcBuilding</em>) by
<em>IfcRelAggregates.RelatingObject</em>. The <em>IfcSite</em> or
<em>IfcBuilding</em> referenced shall be the root of the spatial
structure.</li>

</ul>

                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSite.Decomposes</em> it references <em>IfcProject</em> ||
<em>IfcSite</em> through <em>IfcRelAggregates.RelatingObject</em>, If it 
refers to another instance of <em>IfcSite</em>, the referenced
 <em>IfcSite</em> needs to have a different and higher 
<em>CompositionType</em>, i.e. COMPLEX (if the other <em>IfcSite</em>
 has ELEMENT), or ELEMENT (if the other <em>IfcSite</em> has 
PARTIAL).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSite.IsDecomposedBy</em> it references (em>IfcSite</em> ||
<em>IfcBuilding</em> || <em>IfcSpace</em> by
 <em>IfcRelAggregates.RelatedObjects</em>. If it refers to another
instance of <em>IfcSite</em>, the referenced <em>IfcSite</em> needs to 
have a different and lower <em>CompositionType</em>, i.e. ELEMENT (if the
 other <em>IfcSite</em> has COMPLEX), or PARTIAL (if the other
<em>IfcSite</em> has ELEMENT).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>Name</i> refers to a short name or a building number used for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to general information about the building.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>LongName</i> refers to a short or long name for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The building can be classified using a reference library or any national, standard or project specific classification. Multiple classifications can be used.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>Name</i> refers to a short name or a level number used for reference purposes. It should correspond to level numbering as used in elevators and stairways.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to general information about the building.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>LongName</i> refers to a short or long name for reference purposes.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcBuildingStorey.Decomposes</em> it references
(<em>IfcBuilding</em> || <em>IfcBuildingStorey</em>) through 
<em>IfcRelAggregates.RelatingObject</em. If it refers to another 
instance of <em>IfcBuildingStorey</em>, the referenced 
<em>IfcBuildingStorey</em> needs to have a different and higher
 <em>CompositionType</em>, i.e. COMPLEX (if the other <em>IfcBuildingStorey</em> has ELEMENT), or ELEMENT (if the other
 <em>IfcBuildingStorey</em> has PARTIAL).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>The <i>GlobalId</i> should not change as long as the function for the room is the same (even if the location of the room is changed in the model).</p>
<p>The <i>Name</i> refers to an alphanumeric number unique to the building, based on location, corresponding to signage for room numbers.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Description</i> refers to the activities and functions that the space is expected to serve.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The <i>Name</i> on the <i>IfcSpaceType</i> refers to a standard naming convention (acronym) for room types used, and is usually a client or company specific code for room templates shared for multiple rooms in a project and/or accross projects.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>The space should be classified by activity (functional category) using a reference library or any national, standard or project specific classification. A single space can have more then one classification assigned.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
                 
                   <p>Specific properties identified within this concept are mandatory, and may be automatically enforced via constraints, where <i>IfcMetric.ReferencePath</i> maps to specific instances or attributes that may be compared with the specified property value.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
                 
                   <p>By using the inverse relationship <em>IfcSpace.Decomposes</em> it references <em>IfcSite</em> ||
<em>IfcBuildingStorey</em> || <em>IfcSpace</em> by 
<em>IfcRelAggregates.RelatingObject</em>. If it refers to another 
instance of <em>IfcSpace</em>, the referenced <em>IfcSpace</em> 
needs to have a different and higher <em>CompositionType</em>, i.e.
COMPLEX (if the other <em>IfcSpace</em> has ELEMENT), or ELEMENT (if 
the other <em>IfcSpace</em> has PARTIAL).</p>

                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
<p>The following constraints apply to the 2D representation:</p>

<ul>
 
<li>An <em>IfcBoundedCurve</em> is required, using
<em>IfcPolyline</em> for faceted space contours or
 <em>IfcCompositeCurve</em> for space contours with arc segments. For
 spaces with inner boundaries, a set of <em>IfcBoundedCurve</em>'s is
 used, that should be grouped into an
 <em>IfcGeometricCurveSet</em>.</li>

</ul>


<p>&nbsp;</p>


<table cellpadding="2" cellspacing="2">
 
<tr valign="top">
  <td align="left" valign="top"><img src="../../../figures/IfcSpace_2D-Layout1.gif" alt="2d representation" border="0" height="300" width="400"></td>
  <td><blockquote class="example">EXAMPLE&nbsp; Figure 47 shows a two-dimensional bounded curve representing the
foot print of <em>IfcSpace</em>.</example></td>
 </tr>

 <tr>
  <td><p class="figure">Figure 47 &mdash; Space footprint</p></td>
  <td>&nbsp;</td>
 </tr>

</table>

                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
<p>The following constraints apply to the standard
representation:</p>
<ul>
<li><u>Solid</u>: <em>IfcExtrudedAreaSolid</em> is required,</li>
<li><u>Profile</u>: <em>IfcArbitraryClosedProfileDef</em> is
required, <em>IfcArbitraryProfileDefWithVoids</em> shall be
supported.</li>
<li><u>Extrusion</u>: The extrusion direction shall be vertically,
i.e., along the positive Z Axis of the co-ordinate system of the
containing spatial structure element.</li>
</ul>

<p>Figure 48 shows an extrusion of an arbitrary profile definition with voids into the swept area solid of <em>IfcSpace</em>.</p>

<table cellpadding="2" cellspacing="2">
<tr valign="top"><td align="left" valign="top"><img src=
"../../../figures/IfcSpace_Standard-Layout1.gif" alt="fig1" border="0"
height="300" width="400"></td></tr>
<tr><td><p class="figure">Figure 48 &mdash; Space body swept solid</p></td></tr>
</table>


                   
                
              
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Spaces may be assigned to calendars indicating occupancy schedules.  Such calendars may in turn be assigned to occupants identifying the organization and population.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 
Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 
Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 
</p>
                   
                
              
               
               
                 
                 
              
               
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>Zones may have one or more spaces assigned.</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
          
        
         
           
             
               <p>This entity is used to indicate occupancy schedules.  It may be used to indicate recurring intervals such as Monday-Friday 08:00-16:00 with optional exceptions for holidays. Such information may be used in building programming to determine space allocation and energy requirements.</p>
               
            
          
           
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Spaces may be assigned to calendars to indicate specific locations to be occupied.</p>
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>Calendars may be assigned to a specific occupant indicating times when the occupant is planned to occupy any assigned spaces.</p>
                   
                
              
               
               
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
              
               
               
            
             
               
                 
                   <p>Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 
Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 
Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 
</p>
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<?xml version="1.0" encoding="UTF-8"?>


<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:ifc="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" targetNamespace="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" elementFormDefault="qualified" attributeFormDefault="unqualified" >


<!-- created with IFCDOC 5.2 at buildingsmart-tech.org -->


 <!-- root element declaration (for SCHEMA definitions) -->


 <xs:element name="uos" type="ifc:uos" abstract="true"/>


 <xs:complexType name="uos" abstract="true">


  <xs:sequence>


   <xs:element name="header" minOccurs="0">


    <xs:complexType>


     <xs:sequence>


      <xs:element name="name" type="xs:string" minOccurs="0"/>


      <xs:element name="time_stamp" type="xs:dateTime" minOccurs="0"/>


      <xs:element name="author" type="xs:string" minOccurs="0"/>


      <xs:element name="organization" type="xs:string" minOccurs="0"/>


      <xs:element name="preprocessor_version" type="xs:string" minOccurs="0"/>


      <xs:element name="originating_system" type="xs:string" minOccurs="0"/>


      <xs:element name="authorization" type="xs:string" minOccurs="0"/>


      <xs:element name="documentation" type="xs:string" minOccurs="0"/>


     </xs:sequence>


    </xs:complexType>


   </xs:element>


  </xs:sequence>


  <xs:attribute name="id" type="xs:ID" use="optional"/>


  <xs:attribute name="express" type="ifc:Seq-anyURI" use="optional"/>


  <xs:attribute name="configuration" type="ifc:Seq-anyURI" use="optional"/>


 </xs:complexType>


 <xs:element name="ifcXML" type="ifc:ifcXML" substitutionGroup="ifc:uos"/>


 <xs:complexType name="ifcXML">


  <xs:complexContent>


   <xs:extension base="ifc:uos">


    <xs:choice minOccurs="0" maxOccurs="unbounded">


     <xs:element ref="ifc:Entity"/>


    </xs:choice>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <!-- element and complex type declarations (for ENTITY definitions) -->


 <xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject">


    <xs:sequence>


     <xs:element name="TheActor">


      <xs:complexType>


       <xs:group ref="ifc:IfcActorSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcAxis1Placement" type="ifc:IfcAxis1Placement" substitutionGroup="ifc:IfcPlacement" nillable="true"/>


 <xs:complexType name="IfcAxis1Placement">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPlacement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBoundedCurve" type="ifc:IfcBoundedCurve" abstract="true" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcBoundedCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBuilding" type="ifc:IfcBuilding" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuilding">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuildingStorey">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcCartesianPoint" type="ifc:IfcCartesianPoint" substitutionGroup="ifc:IfcPoint" nillable="true"/>


 <xs:complexType name="IfcCartesianPoint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPoint">


    <xs:attribute name="Coordinates" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="ifc:IfcLengthMeasure"/>


       </xs:simpleType>


       <xs:maxLength value="3"/>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcClassification" type="ifc:IfcClassification" substitutionGroup="ifc:IfcExternalInformation" nillable="true"/>


 <xs:complexType name="IfcClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalInformation">


    <xs:sequence>


     <xs:element name="ReferenceTokens" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcIdentifier-wrapper" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcIdentifier-wrapper"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="Source" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcClassificationReference" type="ifc:IfcClassificationReference" substitutionGroup="ifc:IfcExternalReference" nillable="true"/>


 <xs:complexType name="IfcClassificationReference">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalReference">


    <xs:sequence>


     <xs:element name="ReferencedSource" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationReferenceSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcComplexPropertyTemplate" type="ifc:IfcComplexPropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcComplexPropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcConstraint" type="ifc:IfcConstraint" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcConstraint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ConstraintGrade" type="ifc:IfcConstraintEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcContext" type="ifc:IfcContext" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcControl" type="ifc:IfcControl" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcControl" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcCurve" type="ifc:IfcCurve" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcDirection" type="ifc:IfcDirection" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcDirection">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcElementQuantity" type="ifc:IfcElementQuantity" substitutionGroup="ifc:IfcQuantitySet" nillable="true"/>


 <xs:complexType name="IfcElementQuantity">


  <xs:complexContent>


   <xs:extension base="ifc:IfcQuantitySet">


    <xs:sequence>


     <xs:element name="Quantities">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPhysicalQuantity" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPhysicalQuantity"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExternalInformation" type="ifc:IfcExternalInformation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalInformation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExternalReference" type="ifc:IfcExternalReference" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalReference" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Identification" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExtrudedAreaSolid" type="ifc:IfcExtrudedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcExtrudedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="ExtrudedDirection" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Depth" type="ifc:IfcPositiveLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricCurveSet" type="ifc:IfcGeometricCurveSet" substitutionGroup="ifc:IfcGeometricSet" nillable="true"/>


 <xs:complexType name="IfcGeometricCurveSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricSet"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricRepresentationContext" type="ifc:IfcGeometricRepresentationContext" substitutionGroup="ifc:IfcRepresentationContext" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationContext">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationContext">


    <xs:sequence>


     <xs:element name="WorldCoordinateSystem" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcAxis2Placement"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="CoordinateSpaceDimension" type="ifc:IfcDimensionCount" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricRepresentationItem" type="ifc:IfcGeometricRepresentationItem" abstract="true" substitutionGroup="ifc:IfcRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricSet" type="ifc:IfcGeometricSet" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Elements">


      <xs:complexType>


       <xs:group ref="ifc:IfcGeometricSetSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcGeometricSetSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGroup" type="ifc:IfcGroup" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcLine" type="ifc:IfcLine" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcLine">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve">


    <xs:sequence>


     <xs:element name="Pnt" type="ifc:IfcCartesianPoint" nillable="true"/>


     <xs:element name="Dir" type="ifc:IfcVector" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcMaterial" type="ifc:IfcMaterial" substitutionGroup="ifc:IfcStrippedOptional" nillable="true"/>


 <xs:complexType name="IfcMaterial">


  <xs:complexContent>


   <xs:extension base="ifc:IfcStrippedOptional"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcMetric" type="ifc:IfcMetric" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcMetric">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="DataValue">


      <xs:complexType>


       <xs:group ref="ifc:IfcMetricValueSelect"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Benchmark" type="ifc:IfcBenchmarkEnum" use="optional"/>


    <xs:attribute name="ValueSource" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObject" type="ifc:IfcObject" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcObject" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObjectDefinition" type="ifc:IfcObjectDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcObjectDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObjective" type="ifc:IfcObjective" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcObjective">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="BenchmarkValues" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcConstraint" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcConstraint"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="ObjectiveQualifier" type="ifc:IfcObjectiveEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcOccupant" type="ifc:IfcOccupant" substitutionGroup="ifc:IfcActor" nillable="true"/>


 <xs:complexType name="IfcOccupant">


  <xs:complexContent>


   <xs:extension base="ifc:IfcActor"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPhysicalQuantity" type="ifc:IfcPhysicalQuantity" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPhysicalQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPhysicalSimpleQuantity" type="ifc:IfcPhysicalSimpleQuantity" abstract="true" substitutionGroup="ifc:IfcPhysicalQuantity" nillable="true"/>


 <xs:complexType name="IfcPhysicalSimpleQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPhysicalQuantity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPlacement" type="ifc:IfcPlacement" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPlacement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Location" type="ifc:IfcCartesianPoint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPoint" type="ifc:IfcPoint" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPoint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProduct" type="ifc:IfcProduct" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcProduct" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProductDefinitionShape" type="ifc:IfcProductDefinitionShape" substitutionGroup="ifc:IfcProductRepresentation" nillable="true"/>


 <xs:complexType name="IfcProductDefinitionShape">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProductRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProductRepresentation" type="ifc:IfcProductRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProductRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Representations">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentation" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentation"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProfileDef" type="ifc:IfcProfileDef" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProfileDef">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="ProfileType" type="ifc:IfcProfileTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProjectLibrary" type="ifc:IfcProjectLibrary" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProjectLibrary">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProperty" type="ifc:IfcProperty" abstract="true" substitutionGroup="ifc:IfcPropertyAbstraction" nillable="true"/>


 <xs:complexType name="IfcProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyAbstraction">


    <xs:attribute name="Name" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyAbstraction" type="ifc:IfcPropertyAbstraction" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPropertyAbstraction" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyBoundedValue" type="ifc:IfcPropertyBoundedValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyBoundedValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyDefinition" type="ifc:IfcPropertyDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcPropertyDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyListValue" type="ifc:IfcPropertyListValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyListValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyReferenceValue" type="ifc:IfcPropertyReferenceValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyReferenceValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySet" type="ifc:IfcPropertySet" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition">


    <xs:sequence>


     <xs:element name="HasProperties">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcProperty" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcProperty"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySetDefinition" type="ifc:IfcPropertySetDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySetTemplate" type="ifc:IfcPropertySetTemplate" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="TemplateType" type="ifc:IfcPropertySetTemplateTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySingleValue" type="ifc:IfcPropertySingleValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertySingleValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty">


    <xs:sequence>


     <xs:element name="NominalValue" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcValue"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyTemplate" type="ifc:IfcPropertyTemplate" abstract="true" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplate" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyTemplateDefinition" type="ifc:IfcPropertyTemplateDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplateDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcQuantitySet" type="ifc:IfcQuantitySet" abstract="true" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcQuantitySet" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRecurrencePattern" type="ifc:IfcRecurrencePattern" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRecurrencePattern">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="TimePeriods" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTimePeriod" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTimePeriod"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RecurrenceType" type="ifc:IfcRecurrenceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcReference" type="ifc:IfcReference" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcReference">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="InnerReference" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="TypeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="AttributeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="InstanceName" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ListPositions" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="xs:long"/>


       </xs:simpleType>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAggregates" type="ifc:IfcRelAggregates" substitutionGroup="ifc:IfcRelDecomposes" nillable="true"/>


 <xs:complexType name="IfcRelAggregates">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDecomposes">


    <xs:sequence>


     <xs:element name="RelatingObject" type="ifc:IfcObjectDefinition" nillable="true"/>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssigns" type="ifc:IfcRelAssigns" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssigns" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToActor" type="ifc:IfcRelAssignsToActor" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingActor" type="ifc:IfcActor" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToControl" type="ifc:IfcRelAssignsToControl" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToControl">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingControl" type="ifc:IfcControl" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToGroup" type="ifc:IfcRelAssignsToGroup" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingGroup" type="ifc:IfcGroup" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociates" type="ifc:IfcRelAssociates" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssociates" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociatesClassification" type="ifc:IfcRelAssociatesClassification" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingClassification">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociatesConstraint" type="ifc:IfcRelAssociatesConstraint" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesConstraint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingConstraint" type="ifc:IfcConstraint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDeclares" type="ifc:IfcRelDeclares" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDeclares">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatingContext" type="ifc:IfcContext" nillable="true"/>


     <xs:element name="RelatedDefinitions">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDecomposes" type="ifc:IfcRelDecomposes" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDecomposes" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefines" type="ifc:IfcRelDefines" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDefines" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByProperties" type="ifc:IfcRelDefinesByProperties" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByProperties">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects" type="ifc:IfcObjectDefinition" nillable="true" maxOccurs="1"/>


     <xs:element name="RelatingPropertyDefinition">


      <xs:complexType>


       <xs:group ref="ifc:IfcPropertySetDefinitionSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByTemplate" type="ifc:IfcRelDefinesByTemplate" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedPropertySets">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertySetDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertySetDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingTemplate" type="ifc:IfcPropertySetTemplate" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByType" type="ifc:IfcRelDefinesByType" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObject" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObject"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingType" type="ifc:IfcTypeObject" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelationship" type="ifc:IfcRelationship" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcRelationship" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentation" type="ifc:IfcRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ContextOfItems" type="ifc:IfcRepresentationContext" nillable="true"/>


     <xs:element name="Items">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentationItem" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentationItem"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RepresentationIdentifier" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="RepresentationType" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentationContext" type="ifc:IfcRepresentationContext" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentationItem" type="ifc:IfcRepresentationItem" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRevolvedAreaSolid" type="ifc:IfcRevolvedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcRevolvedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="Axis" type="ifc:IfcAxis1Placement" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Angle" type="ifc:IfcPlaneAngleMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRoot" type="ifc:IfcRoot" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRoot" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="GlobalId" type="ifc:IfcGloballyUniqueId" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSchedulingTime" type="ifc:IfcSchedulingTime" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcSchedulingTime" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcShapeModel" type="ifc:IfcShapeModel" abstract="true" substitutionGroup="ifc:IfcRepresentation" nillable="true"/>


 <xs:complexType name="IfcShapeModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcShapeRepresentation" type="ifc:IfcShapeRepresentation" substitutionGroup="ifc:IfcShapeModel" nillable="true"/>


 <xs:complexType name="IfcShapeRepresentation">


  <xs:complexContent>


   <xs:extension base="ifc:IfcShapeModel"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSimpleProperty" type="ifc:IfcSimpleProperty" abstract="true" substitutionGroup="ifc:IfcProperty" nillable="true"/>


 <xs:complexType name="IfcSimpleProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSimplePropertyTemplate" type="ifc:IfcSimplePropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcSimplePropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSite">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSolidModel" type="ifc:IfcSolidModel" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcSolidModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpace" type="ifc:IfcSpace" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSpace">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpaceType" type="ifc:IfcSpaceType" substitutionGroup="ifc:IfcSpatialStructureElementType" nillable="true"/>


 <xs:complexType name="IfcSpaceType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElementType">


    <xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialElement" type="ifc:IfcSpatialElement" abstract="true" substitutionGroup="ifc:IfcProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProduct"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialElementType" type="ifc:IfcSpatialElementType" abstract="true" substitutionGroup="ifc:IfcTypeProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeProduct"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialStructureElement" type="ifc:IfcSpatialStructureElement" abstract="true" substitutionGroup="ifc:IfcSpatialElement" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialStructureElementType" type="ifc:IfcSpatialStructureElementType" abstract="true" substitutionGroup="ifc:IfcSpatialElementType" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElementType"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSweptAreaSolid" type="ifc:IfcSweptAreaSolid" abstract="true" substitutionGroup="ifc:IfcSolidModel" nillable="true"/>


 <xs:complexType name="IfcSweptAreaSolid" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSolidModel">


    <xs:sequence>


     <xs:element name="SweptArea" type="ifc:IfcProfileDef" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSystem" type="ifc:IfcSystem" substitutionGroup="ifc:IfcGroup" nillable="true"/>


 <xs:complexType name="IfcSystem">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGroup"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTable" type="ifc:IfcTable" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTable">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Columns" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTableColumn" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTableColumn"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTableColumn" type="ifc:IfcTableColumn" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTableColumn">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Identifier" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTimePeriod" type="ifc:IfcTimePeriod" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTimePeriod">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="StartTime" type="ifc:IfcTime" use="optional"/>


    <xs:attribute name="EndTime" type="ifc:IfcTime" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTypeObject" type="ifc:IfcTypeObject" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcTypeObject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTypeProduct" type="ifc:IfcTypeProduct" substitutionGroup="ifc:IfcTypeObject" nillable="true"/>


 <xs:complexType name="IfcTypeProduct">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcVector" type="ifc:IfcVector" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcVector">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Orientation" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Magnitude" type="ifc:IfcLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>


 <xs:complexType name="IfcWorkCalendar">


  <xs:complexContent>


   <xs:extension base="ifc:IfcControl"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcWorkTime" type="ifc:IfcWorkTime" substitutionGroup="ifc:IfcSchedulingTime" nillable="true"/>


 <xs:complexType name="IfcWorkTime">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSchedulingTime">


    <xs:sequence>


     <xs:element name="RecurrencePattern" type="ifc:IfcRecurrencePattern" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Start" type="ifc:IfcDate" use="optional"/>


    <xs:attribute name="Finish" type="ifc:IfcDate" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcZone" type="ifc:IfcZone" substitutionGroup="ifc:IfcSystem" nillable="true"/>


 <xs:complexType name="IfcZone">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSystem"/>


  </xs:complexContent>


 </xs:complexType>


 <!-- group declarations (for SELECT data type definitions) -->


 <xs:group name="IfcActorSelect">


  <xs:choice>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcAxis2Placement">


  <xs:choice>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcClassificationReferenceSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcClassificationSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcObjectDefinition"/>


   <xs:element ref="ifc:IfcPropertyDefinition"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcGeometricSetSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcCurve"/>


   <xs:element ref="ifc:IfcPoint"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcMetricValueSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcReference"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTable"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcPropertySetDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcPropertySetDefinition"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcValue">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


 <!-- enumeration type declarations (for ENUMERATION data type definitions) -->


 <xs:simpleType name="IfcBenchmarkEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="greaterthan"/>


   <xs:enumeration value="greaterthanorequalto"/>


   <xs:enumeration value="lessthan"/>


   <xs:enumeration value="lessthanorequalto"/>


   <xs:enumeration value="equalto"/>


   <xs:enumeration value="notequalto"/>


   <xs:enumeration value="includes"/>


   <xs:enumeration value="notincludes"/>


   <xs:enumeration value="includedin"/>


   <xs:enumeration value="notincludedin"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcConstraintEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="hard"/>


   <xs:enumeration value="soft"/>


   <xs:enumeration value="advisory"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcObjectiveEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="codecompliance"/>


   <xs:enumeration value="codewaiver"/>


   <xs:enumeration value="designintent"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="healthandsafety"/>


   <xs:enumeration value="mergeconflict"/>


   <xs:enumeration value="modelview"/>


   <xs:enumeration value="parameter"/>


   <xs:enumeration value="requirement"/>


   <xs:enumeration value="specification"/>


   <xs:enumeration value="triggercondition"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcProfileTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="curve"/>


   <xs:enumeration value="area"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcPropertySetTemplateTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="pset_typedrivenonly"/>


   <xs:enumeration value="pset_typedrivenoverride"/>


   <xs:enumeration value="pset_occurrencedriven"/>


   <xs:enumeration value="pset_performancedriven"/>


   <xs:enumeration value="qto_typedrivenonly"/>


   <xs:enumeration value="qto_typedrivenoverride"/>


   <xs:enumeration value="qto_occurrencedriven"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcRecurrenceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="daily"/>


   <xs:enumeration value="weekly"/>


   <xs:enumeration value="monthly_by_day_of_month"/>


   <xs:enumeration value="monthly_by_position"/>


   <xs:enumeration value="by_day_count"/>


   <xs:enumeration value="by_weekday_count"/>


   <xs:enumeration value="yearly_by_day_of_month"/>


   <xs:enumeration value="yearly_by_position"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcSpaceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="space"/>


   <xs:enumeration value="parking"/>


   <xs:enumeration value="gfa"/>


   <xs:enumeration value="internal"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- simple type declarations (for TYPE defined data type definitions) -->


 <xs:simpleType name="IfcAreaMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcBoolean">


  <xs:restriction base="xs:boolean"/>


 </xs:simpleType>


 <xs:simpleType name="IfcCountMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcDate">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcDimensionCount">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:simpleType name="IfcGloballyUniqueId">


  <xs:restriction base="xs:normalizedString">


   <xs:minLength value="22"/>


   <xs:maxLength value="22"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcIdentifier">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcIlluminanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcInteger">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:simpleType name="IfcLabel">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcLengthMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcLogical">


  <xs:restriction base="ifc:logical"/>


 </xs:simpleType>


 <xs:simpleType name="IfcMassDensityMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPlanarForceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPlaneAngleMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPositiveLengthMeasure">


  <xs:restriction base="ifc:IfcLengthMeasure"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPositiveRatioMeasure">


  <xs:restriction base="ifc:IfcRatioMeasure"/>


 </xs:simpleType>


 <xs:simpleType name="IfcRatioMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcReal">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcSoundPowerLevelMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcSoundPowerMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcText">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcThermalTransmittanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcThermodynamicTemperatureMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcTime">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcTimeMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <!-- base entity and entity attribute declaration (for embeded base schema definitions) -->


 <xs:element name="Entity" type="ifc:Entity" abstract="true" nillable="true"/>


 <xs:complexType name="Entity" abstract="true">


  <xs:attribute name="href" type="xs:anyURI" use="optional"/>


  <xs:attribute name="ref" type="xs:IDREF" use="optional"/>


  <xs:attributeGroup ref="ifc:instanceAttributes"/>


 </xs:complexType>


 <!-- base global attribute declaration (for embeded base schema definitions) -->


 <xs:attributeGroup name="instanceAttributes">


  <xs:attribute name="id" type="xs:ID" use="optional"/>


  <xs:attribute name="path" type="xs:NMTOKENS" use="optional"/>


  <xs:attribute name="pos" use="optional">


   <xs:simpleType>


    <xs:restriction>


     <xs:simpleType>


      <xs:list itemType="xs:integer"/>


     </xs:simpleType>


     <xs:minLength value="1"/>


    </xs:restriction>


   </xs:simpleType>


  </xs:attribute>


 </xs:attributeGroup>


 <xs:attribute name="arraySize">


  <xs:simpleType>


   <xs:restriction>


    <xs:simpleType>


     <xs:list itemType="xs:integer"/>


    </xs:simpleType>


    <xs:minLength value="1"/>


   </xs:restriction>


  </xs:simpleType>


 </xs:attribute>


 <xs:attribute name="itemType">


  <xs:simpleType>


   <xs:list itemType="xs:QName"/>


  </xs:simpleType>


 </xs:attribute>


 <xs:attribute name="cType">


  <xs:simpleType>


   <xs:list itemType="ifc:aggregateType"/>


  </xs:simpleType>


 </xs:attribute>


 <xs:simpleType name="aggregateType">


  <xs:restriction base="xs:normalizedString">


   <xs:enumeration value="array"/>


   <xs:enumeration value="list"/>


   <xs:enumeration value="set"/>


   <xs:enumeration value="bag"/>


   <xs:enumeration value="array-unique"/>


   <xs:enumeration value="array-optional"/>


   <xs:enumeration value="array-optional-unique"/>


   <xs:enumeration value="list-unique"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- base global simple type declaration (for embeded base schema definitions) -->


 <xs:complexType name="hexBinary">


  <xs:simpleContent>


   <xs:extension base="xs:hexBinary">


    <xs:attribute name="extraBits" type="xs:integer" use="optional"/>


   </xs:extension>


  </xs:simpleContent>


 </xs:complexType>


 <xs:simpleType name="logical">


  <xs:restriction base="xs:normalizedString">


   <xs:enumeration value="false"/>


   <xs:enumeration value="true"/>


   <xs:enumeration value="unknown"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- base global wrapper declaration for atomic simple types (for embeded base schema definitions) -->


 <xs:element name="IfcAreaMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcAreaMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcBoolean-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcBoolean">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcCountMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcCountMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcDate-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcDate">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcIdentifier-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIdentifier">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcIlluminanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIlluminanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcInteger-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcInteger">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLabel-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLabel">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLogical-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLogical">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcMassDensityMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcMassDensityMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPlanarForceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlanarForceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPlaneAngleMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlaneAngleMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPositiveLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPositiveRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcReal-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcReal">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcSoundPowerLevelMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerLevelMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcSoundPowerMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcText-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcText">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcThermalTransmittanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermalTransmittanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcThermodynamicTemperatureMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermodynamicTemperatureMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcTime-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTime">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcTimeMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTimeMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="double-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="xs:double">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


</xs:schema>
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<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:ifc="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" targetNamespace="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" elementFormDefault="qualified" attributeFormDefault="unqualified" >

<!-- created with IFCDOC 5.2 at buildingsmart-tech.org -->

	<!-- root element declaration (for SCHEMA definitions) -->

	<xs:element name="uos" type="ifc:uos" abstract="true"/>

	<xs:complexType name="uos" abstract="true">

		<xs:sequence>

			<xs:element name="header" minOccurs="0">

				<xs:complexType>

					<xs:sequence>

						<xs:element name="name" type="xs:string" minOccurs="0"/>

						<xs:element name="time_stamp" type="xs:dateTime" minOccurs="0"/>

						<xs:element name="author" type="xs:string" minOccurs="0"/>

						<xs:element name="organization" type="xs:string" minOccurs="0"/>

						<xs:element name="preprocessor_version" type="xs:string" minOccurs="0"/>

						<xs:element name="originating_system" type="xs:string" minOccurs="0"/>

						<xs:element name="authorization" type="xs:string" minOccurs="0"/>

						<xs:element name="documentation" type="xs:string" minOccurs="0"/>

					</xs:sequence>

				</xs:complexType>

			</xs:element>

		</xs:sequence>

		<xs:attribute name="id" type="xs:ID" use="optional"/>

		<xs:attribute name="express" type="ifc:Seq-anyURI" use="optional"/>

		<xs:attribute name="configuration" type="ifc:Seq-anyURI" use="optional"/>

	</xs:complexType>

	<xs:element name="ifcXML" type="ifc:ifcXML" substitutionGroup="ifc:uos"/>

	<xs:complexType name="ifcXML">

		<xs:complexContent>

			<xs:extension base="ifc:uos">

				<xs:choice minOccurs="0" maxOccurs="unbounded">

					<xs:element ref="ifc:Entity"/>

				</xs:choice>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<!-- element and complex type declarations (for ENTITY definitions) -->

	<xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcActor">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject">

				<xs:sequence>

					<xs:element name="TheActor">

						<xs:complexType>

							<xs:group ref="ifc:IfcActorSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcAxis1Placement" type="ifc:IfcAxis1Placement" substitutionGroup="ifc:IfcPlacement" nillable="true"/>

	<xs:complexType name="IfcAxis1Placement">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPlacement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBoundedCurve" type="ifc:IfcBoundedCurve" abstract="true" substitutionGroup="ifc:IfcCurve" nillable="true"/>

	<xs:complexType name="IfcBoundedCurve" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcCurve"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBuilding" type="ifc:IfcBuilding" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcBuilding">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcBuildingStorey">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcCartesianPoint" type="ifc:IfcCartesianPoint" substitutionGroup="ifc:IfcPoint" nillable="true"/>

	<xs:complexType name="IfcCartesianPoint">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPoint">

				<xs:attribute name="Coordinates" use="optional">

					<xs:simpleType>

						<xs:restriction>

							<xs:simpleType>

								<xs:list itemType="ifc:IfcLengthMeasure"/>

							</xs:simpleType>

							<xs:maxLength value="3"/>

						</xs:restriction>

					</xs:simpleType>

				</xs:attribute>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcClassification" type="ifc:IfcClassification" substitutionGroup="ifc:IfcExternalInformation" nillable="true"/>

	<xs:complexType name="IfcClassification">

		<xs:complexContent>

			<xs:extension base="ifc:IfcExternalInformation">

				<xs:sequence>

					<xs:element name="ReferenceTokens" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcIdentifier-wrapper" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcIdentifier-wrapper"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="Source" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcClassificationReference" type="ifc:IfcClassificationReference" substitutionGroup="ifc:IfcExternalReference" nillable="true"/>

	<xs:complexType name="IfcClassificationReference">

		<xs:complexContent>

			<xs:extension base="ifc:IfcExternalReference">

				<xs:sequence>

					<xs:element name="ReferencedSource" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcClassificationReferenceSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcComplexPropertyTemplate" type="ifc:IfcComplexPropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>

	<xs:complexType name="IfcComplexPropertyTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplate">

				<xs:sequence>

					<xs:element name="HasPropertyTemplates" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcConstraint" type="ifc:IfcConstraint" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcConstraint" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="ConstraintGrade" type="ifc:IfcConstraintEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcContext" type="ifc:IfcContext" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcContext" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcControl" type="ifc:IfcControl" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcControl" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcCurve" type="ifc:IfcCurve" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcCurve" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcDirection" type="ifc:IfcDirection" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcDirection">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcElementQuantity" type="ifc:IfcElementQuantity" substitutionGroup="ifc:IfcQuantitySet" nillable="true"/>

	<xs:complexType name="IfcElementQuantity">

		<xs:complexContent>

			<xs:extension base="ifc:IfcQuantitySet">

				<xs:sequence>

					<xs:element name="Quantities">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPhysicalQuantity" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPhysicalQuantity"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExternalInformation" type="ifc:IfcExternalInformation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcExternalInformation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExternalReference" type="ifc:IfcExternalReference" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcExternalReference" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Identification" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExtrudedAreaSolid" type="ifc:IfcExtrudedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>

	<xs:complexType name="IfcExtrudedAreaSolid">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSweptAreaSolid">

				<xs:sequence>

					<xs:element name="ExtrudedDirection" type="ifc:IfcDirection" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Depth" type="ifc:IfcPositiveLengthMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricCurveSet" type="ifc:IfcGeometricCurveSet" substitutionGroup="ifc:IfcGeometricSet" nillable="true"/>

	<xs:complexType name="IfcGeometricCurveSet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricSet"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricRepresentationContext" type="ifc:IfcGeometricRepresentationContext" substitutionGroup="ifc:IfcRepresentationContext" nillable="true"/>

	<xs:complexType name="IfcGeometricRepresentationContext">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentationContext">

				<xs:sequence>

					<xs:element name="WorldCoordinateSystem" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcAxis2Placement"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="CoordinateSpaceDimension" type="ifc:IfcDimensionCount" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricRepresentationItem" type="ifc:IfcGeometricRepresentationItem" abstract="true" substitutionGroup="ifc:IfcRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcGeometricRepresentationItem" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricSet" type="ifc:IfcGeometricSet" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcGeometricSet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Elements">

						<xs:complexType>

							<xs:group ref="ifc:IfcGeometricSetSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcGeometricSetSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGroup" type="ifc:IfcGroup" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcGroup">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcLine" type="ifc:IfcLine" substitutionGroup="ifc:IfcCurve" nillable="true"/>

	<xs:complexType name="IfcLine">

		<xs:complexContent>

			<xs:extension base="ifc:IfcCurve">

				<xs:sequence>

					<xs:element name="Pnt" type="ifc:IfcCartesianPoint" nillable="true"/>

					<xs:element name="Dir" type="ifc:IfcVector" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcMaterial" type="ifc:IfcMaterial" substitutionGroup="ifc:IfcMaterialDefinition" nillable="true"/>

	<xs:complexType name="IfcMaterial">

		<xs:complexContent>

			<xs:extension base="ifc:IfcMaterialDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcMetric" type="ifc:IfcMetric" substitutionGroup="ifc:IfcConstraint" nillable="true"/>

	<xs:complexType name="IfcMetric">

		<xs:complexContent>

			<xs:extension base="ifc:IfcConstraint">

				<xs:sequence>

					<xs:element name="DataValue">

						<xs:complexType>

							<xs:group ref="ifc:IfcMetricValueSelect"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Benchmark" type="ifc:IfcBenchmarkEnum" use="optional"/>

				<xs:attribute name="ValueSource" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObject" type="ifc:IfcObject" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcObject" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObjectDefinition" type="ifc:IfcObjectDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcObjectDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObjective" type="ifc:IfcObjective" substitutionGroup="ifc:IfcConstraint" nillable="true"/>

	<xs:complexType name="IfcObjective">

		<xs:complexContent>

			<xs:extension base="ifc:IfcConstraint">

				<xs:sequence>

					<xs:element name="BenchmarkValues" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcConstraint" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcConstraint"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="ObjectiveQualifier" type="ifc:IfcObjectiveEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcOccupant" type="ifc:IfcOccupant" substitutionGroup="ifc:IfcActor" nillable="true"/>

	<xs:complexType name="IfcOccupant">

		<xs:complexContent>

			<xs:extension base="ifc:IfcActor"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPhysicalQuantity" type="ifc:IfcPhysicalQuantity" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcPhysicalQuantity" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPhysicalSimpleQuantity" type="ifc:IfcPhysicalSimpleQuantity" abstract="true" substitutionGroup="ifc:IfcPhysicalQuantity" nillable="true"/>

	<xs:complexType name="IfcPhysicalSimpleQuantity" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPhysicalQuantity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPlacement" type="ifc:IfcPlacement" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcPlacement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Location" type="ifc:IfcCartesianPoint" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPoint" type="ifc:IfcPoint" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcPoint" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProduct" type="ifc:IfcProduct" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcProduct" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProductDefinitionShape" type="ifc:IfcProductDefinitionShape" substitutionGroup="ifc:IfcProductRepresentation" nillable="true"/>

	<xs:complexType name="IfcProductDefinitionShape">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProductRepresentation"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProductRepresentation" type="ifc:IfcProductRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcProductRepresentation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="Representations">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcRepresentation" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentation"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProfileDef" type="ifc:IfcProfileDef" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcProfileDef">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="ProfileType" type="ifc:IfcProfileTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc:IfcContext" nillable="true"/>

	<xs:complexType name="IfcProject">

		<xs:complexContent>

			<xs:extension base="ifc:IfcContext"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProjectLibrary" type="ifc:IfcProjectLibrary" substitutionGroup="ifc:IfcContext" nillable="true"/>

	<xs:complexType name="IfcProjectLibrary">

		<xs:complexContent>

			<xs:extension base="ifc:IfcContext"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProperty" type="ifc:IfcProperty" abstract="true" substitutionGroup="ifc:IfcPropertyAbstraction" nillable="true"/>

	<xs:complexType name="IfcProperty" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyAbstraction">

				<xs:attribute name="Name" type="ifc:IfcIdentifier" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyAbstraction" type="ifc:IfcPropertyAbstraction" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcPropertyAbstraction" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyBoundedValue" type="ifc:IfcPropertyBoundedValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyBoundedValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyDefinition" type="ifc:IfcPropertyDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcPropertyDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyListValue" type="ifc:IfcPropertyListValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyListValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyReferenceValue" type="ifc:IfcPropertyReferenceValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyReferenceValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySet" type="ifc:IfcPropertySet" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertySetDefinition">

				<xs:sequence>

					<xs:element name="HasProperties">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcProperty" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcProperty"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySetDefinition" type="ifc:IfcPropertySetDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySetDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySetTemplate" type="ifc:IfcPropertySetTemplate" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySetTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplateDefinition">

				<xs:sequence>

					<xs:element name="HasPropertyTemplates">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="TemplateType" type="ifc:IfcPropertySetTemplateTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySingleValue" type="ifc:IfcPropertySingleValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertySingleValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty">

				<xs:sequence>

					<xs:element name="NominalValue" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcValue"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyTemplate" type="ifc:IfcPropertyTemplate" abstract="true" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertyTemplate" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplateDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyTemplateDefinition" type="ifc:IfcPropertyTemplateDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertyTemplateDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcQuantitySet" type="ifc:IfcQuantitySet" abstract="true" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>

	<xs:complexType name="IfcQuantitySet" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertySetDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRecurrencePattern" type="ifc:IfcRecurrencePattern" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRecurrencePattern">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="TimePeriods" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcTimePeriod" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcTimePeriod"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="RecurrenceType" type="ifc:IfcRecurrenceTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcReference" type="ifc:IfcReference" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcReference">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="InnerReference" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="TypeIdentifier" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="AttributeIdentifier" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="InstanceName" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="ListPositions" use="optional">

					<xs:simpleType>

						<xs:restriction>

							<xs:simpleType>

								<xs:list itemType="xs:long"/>

							</xs:simpleType>

						</xs:restriction>

					</xs:simpleType>

				</xs:attribute>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAggregates" type="ifc:IfcRelAggregates" substitutionGroup="ifc:IfcRelDecomposes" nillable="true"/>

	<xs:complexType name="IfcRelAggregates">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDecomposes">

				<xs:sequence>

					<xs:element name="RelatingObject" type="ifc:IfcObjectDefinition" nillable="true"/>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssigns" type="ifc:IfcRelAssigns" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelAssigns" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToActor" type="ifc:IfcRelAssignsToActor" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToActor">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingActor" type="ifc:IfcActor" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToControl" type="ifc:IfcRelAssignsToControl" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToControl">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingControl" type="ifc:IfcControl" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToGroup" type="ifc:IfcRelAssignsToGroup" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToGroup">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingGroup" type="ifc:IfcGroup" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociates" type="ifc:IfcRelAssociates" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelAssociates" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociatesClassification" type="ifc:IfcRelAssociatesClassification" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>

	<xs:complexType name="IfcRelAssociatesClassification">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssociates">

				<xs:sequence>

					<xs:element name="RelatingClassification">

						<xs:complexType>

							<xs:group ref="ifc:IfcClassificationSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociatesConstraint" type="ifc:IfcRelAssociatesConstraint" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>

	<xs:complexType name="IfcRelAssociatesConstraint">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssociates">

				<xs:sequence>

					<xs:element name="RelatingConstraint" type="ifc:IfcConstraint" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDeclares" type="ifc:IfcRelDeclares" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDeclares">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatingContext" type="ifc:IfcContext" nillable="true"/>

					<xs:element name="RelatedDefinitions">

						<xs:complexType>

							<xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDecomposes" type="ifc:IfcRelDecomposes" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDecomposes" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefines" type="ifc:IfcRelDefines" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDefines" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByProperties" type="ifc:IfcRelDefinesByProperties" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByProperties">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedObjects" type="ifc:IfcObjectDefinition" nillable="true" maxOccurs="1"/>

					<xs:element name="RelatingPropertyDefinition">

						<xs:complexType>

							<xs:group ref="ifc:IfcPropertySetDefinitionSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByTemplate" type="ifc:IfcRelDefinesByTemplate" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedPropertySets">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertySetDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertySetDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="RelatingTemplate" type="ifc:IfcPropertySetTemplate" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByType" type="ifc:IfcRelDefinesByType" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByType">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObject" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObject"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="RelatingType" type="ifc:IfcTypeObject" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelationship" type="ifc:IfcRelationship" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcRelationship" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentation" type="ifc:IfcRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="ContextOfItems" type="ifc:IfcRepresentationContext" nillable="true"/>

					<xs:element name="Items">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcRepresentationItem" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentationItem"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="RepresentationIdentifier" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="RepresentationType" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentationContext" type="ifc:IfcRepresentationContext" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentationContext" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentationItem" type="ifc:IfcRepresentationItem" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentationItem" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRevolvedAreaSolid" type="ifc:IfcRevolvedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>

	<xs:complexType name="IfcRevolvedAreaSolid">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSweptAreaSolid">

				<xs:sequence>

					<xs:element name="Axis" type="ifc:IfcAxis1Placement" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Angle" type="ifc:IfcPlaneAngleMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRoot" type="ifc:IfcRoot" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRoot" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="GlobalId" type="ifc:IfcGloballyUniqueId" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSchedulingTime" type="ifc:IfcSchedulingTime" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcSchedulingTime" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcShapeModel" type="ifc:IfcShapeModel" abstract="true" substitutionGroup="ifc:IfcRepresentation" nillable="true"/>

	<xs:complexType name="IfcShapeModel" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentation"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcShapeRepresentation" type="ifc:IfcShapeRepresentation" substitutionGroup="ifc:IfcShapeModel" nillable="true"/>

	<xs:complexType name="IfcShapeRepresentation">

		<xs:complexContent>

			<xs:extension base="ifc:IfcShapeModel"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSimpleProperty" type="ifc:IfcSimpleProperty" abstract="true" substitutionGroup="ifc:IfcProperty" nillable="true"/>

	<xs:complexType name="IfcSimpleProperty" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSimplePropertyTemplate" type="ifc:IfcSimplePropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>

	<xs:complexType name="IfcSimplePropertyTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplate"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcSite">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSolidModel" type="ifc:IfcSolidModel" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcSolidModel" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpace" type="ifc:IfcSpace" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcSpace">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpaceType" type="ifc:IfcSpaceType" substitutionGroup="ifc:IfcSpatialStructureElementType" nillable="true"/>

	<xs:complexType name="IfcSpaceType">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElementType">

				<xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialElement" type="ifc:IfcSpatialElement" abstract="true" substitutionGroup="ifc:IfcProduct" nillable="true"/>

	<xs:complexType name="IfcSpatialElement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProduct"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialElementType" type="ifc:IfcSpatialElementType" abstract="true" substitutionGroup="ifc:IfcTypeProduct" nillable="true"/>

	<xs:complexType name="IfcSpatialElementType" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcTypeProduct"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialStructureElement" type="ifc:IfcSpatialStructureElement" abstract="true" substitutionGroup="ifc:IfcSpatialElement" nillable="true"/>

	<xs:complexType name="IfcSpatialStructureElement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialStructureElementType" type="ifc:IfcSpatialStructureElementType" abstract="true" substitutionGroup="ifc:IfcSpatialElementType" nillable="true"/>

	<xs:complexType name="IfcSpatialStructureElementType" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialElementType"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSweptAreaSolid" type="ifc:IfcSweptAreaSolid" abstract="true" substitutionGroup="ifc:IfcSolidModel" nillable="true"/>

	<xs:complexType name="IfcSweptAreaSolid" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSolidModel">

				<xs:sequence>

					<xs:element name="SweptArea" type="ifc:IfcProfileDef" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSystem" type="ifc:IfcSystem" substitutionGroup="ifc:IfcGroup" nillable="true"/>

	<xs:complexType name="IfcSystem">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGroup"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTable" type="ifc:IfcTable" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTable">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="Columns" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcTableColumn" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcTableColumn"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTableColumn" type="ifc:IfcTableColumn" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTableColumn">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Identifier" type="ifc:IfcIdentifier" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTimePeriod" type="ifc:IfcTimePeriod" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTimePeriod">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="StartTime" type="ifc:IfcTime" use="optional"/>

				<xs:attribute name="EndTime" type="ifc:IfcTime" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTypeObject" type="ifc:IfcTypeObject" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcTypeObject">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTypeProduct" type="ifc:IfcTypeProduct" substitutionGroup="ifc:IfcTypeObject" nillable="true"/>

	<xs:complexType name="IfcTypeProduct">

		<xs:complexContent>

			<xs:extension base="ifc:IfcTypeObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcVector" type="ifc:IfcVector" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcVector">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Orientation" type="ifc:IfcDirection" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Magnitude" type="ifc:IfcLengthMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>

	<xs:complexType name="IfcWorkCalendar">

		<xs:complexContent>

			<xs:extension base="ifc:IfcControl"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcWorkTime" type="ifc:IfcWorkTime" substitutionGroup="ifc:IfcSchedulingTime" nillable="true"/>

	<xs:complexType name="IfcWorkTime">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSchedulingTime">

				<xs:sequence>

					<xs:element name="RecurrencePattern" type="ifc:IfcRecurrencePattern" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Start" type="ifc:IfcDate" use="optional"/>

				<xs:attribute name="Finish" type="ifc:IfcDate" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcZone" type="ifc:IfcZone" substitutionGroup="ifc:IfcSystem" nillable="true"/>

	<xs:complexType name="IfcZone">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSystem"/>

		</xs:complexContent>

	</xs:complexType>

	<!-- group declarations (for SELECT data type definitions) -->

	<xs:group name="IfcActorSelect">

		<xs:choice>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcAxis2Placement">

		<xs:choice>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcClassificationReferenceSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcClassification"/>

			<xs:element ref="ifc:IfcClassificationReference"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcClassificationSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcClassification"/>

			<xs:element ref="ifc:IfcClassificationReference"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcDefinitionSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcObjectDefinition"/>

			<xs:element ref="ifc:IfcPropertyDefinition"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcGeometricSetSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcCurve"/>

			<xs:element ref="ifc:IfcPoint"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcMetricValueSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcAreaMeasure-wrapper"/>

			<xs:element ref="ifc:IfcBoolean-wrapper"/>

			<xs:element ref="ifc:IfcCountMeasure-wrapper"/>

			<xs:element ref="ifc:IfcDate-wrapper"/>

			<xs:element ref="ifc:IfcIdentifier-wrapper"/>

			<xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcInteger-wrapper"/>

			<xs:element ref="ifc:IfcLabel-wrapper"/>

			<xs:element ref="ifc:IfcLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcLogical-wrapper"/>

			<xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcReal-wrapper"/>

			<xs:element ref="ifc:IfcReference"/>

			<xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTable"/>

			<xs:element ref="ifc:IfcText-wrapper"/>

			<xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTime-wrapper"/>

			<xs:element ref="ifc:IfcTimeMeasure-wrapper"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcPropertySetDefinitionSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcPropertySetDefinition"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcValue">

		<xs:choice>

			<xs:element ref="ifc:IfcAreaMeasure-wrapper"/>

			<xs:element ref="ifc:IfcBoolean-wrapper"/>

			<xs:element ref="ifc:IfcCountMeasure-wrapper"/>

			<xs:element ref="ifc:IfcDate-wrapper"/>

			<xs:element ref="ifc:IfcIdentifier-wrapper"/>

			<xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcInteger-wrapper"/>

			<xs:element ref="ifc:IfcLabel-wrapper"/>

			<xs:element ref="ifc:IfcLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcLogical-wrapper"/>

			<xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcReal-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>

			<xs:element ref="ifc:IfcText-wrapper"/>

			<xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTime-wrapper"/>

			<xs:element ref="ifc:IfcTimeMeasure-wrapper"/>

		</xs:choice>

	</xs:group>

	<!-- enumeration type declarations (for ENUMERATION data type definitions) -->

	<xs:simpleType name="IfcBenchmarkEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="greaterthan"/>

			<xs:enumeration value="greaterthanorequalto"/>

			<xs:enumeration value="lessthan"/>

			<xs:enumeration value="lessthanorequalto"/>

			<xs:enumeration value="equalto"/>

			<xs:enumeration value="notequalto"/>

			<xs:enumeration value="includes"/>

			<xs:enumeration value="notincludes"/>

			<xs:enumeration value="includedin"/>

			<xs:enumeration value="notincludedin"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcConstraintEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="hard"/>

			<xs:enumeration value="soft"/>

			<xs:enumeration value="advisory"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcObjectiveEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="codecompliance"/>

			<xs:enumeration value="codewaiver"/>

			<xs:enumeration value="designintent"/>

			<xs:enumeration value="external"/>

			<xs:enumeration value="healthandsafety"/>

			<xs:enumeration value="mergeconflict"/>

			<xs:enumeration value="modelview"/>

			<xs:enumeration value="parameter"/>

			<xs:enumeration value="requirement"/>

			<xs:enumeration value="specification"/>

			<xs:enumeration value="triggercondition"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcProfileTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="curve"/>

			<xs:enumeration value="area"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcPropertySetTemplateTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="pset_typedrivenonly"/>

			<xs:enumeration value="pset_typedrivenoverride"/>

			<xs:enumeration value="pset_occurrencedriven"/>

			<xs:enumeration value="pset_performancedriven"/>

			<xs:enumeration value="qto_typedrivenonly"/>

			<xs:enumeration value="qto_typedrivenoverride"/>

			<xs:enumeration value="qto_occurrencedriven"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcRecurrenceTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="daily"/>

			<xs:enumeration value="weekly"/>

			<xs:enumeration value="monthly_by_day_of_month"/>

			<xs:enumeration value="monthly_by_position"/>

			<xs:enumeration value="by_day_count"/>

			<xs:enumeration value="by_weekday_count"/>

			<xs:enumeration value="yearly_by_day_of_month"/>

			<xs:enumeration value="yearly_by_position"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcSpaceTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="space"/>

			<xs:enumeration value="parking"/>

			<xs:enumeration value="gfa"/>

			<xs:enumeration value="internal"/>

			<xs:enumeration value="external"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- simple type declarations (for TYPE defined data type definitions) -->

	<xs:simpleType name="IfcAreaMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcBoolean">

		<xs:restriction base="xs:boolean"/>

	</xs:simpleType>

	<xs:simpleType name="IfcCountMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcDate">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcDimensionCount">

		<xs:restriction base="xs:long"/>

	</xs:simpleType>

	<xs:simpleType name="IfcGloballyUniqueId">

		<xs:restriction base="xs:normalizedString">

			<xs:minLength value="22"/>

			<xs:maxLength value="22"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcIdentifier">

		<xs:restriction base="xs:normalizedString">

			<xs:maxLength value="255"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcIlluminanceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcInteger">

		<xs:restriction base="xs:long"/>

	</xs:simpleType>

	<xs:simpleType name="IfcLabel">

		<xs:restriction base="xs:normalizedString">

			<xs:maxLength value="255"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcLengthMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcLogical">

		<xs:restriction base="ifc:logical"/>

	</xs:simpleType>

	<xs:simpleType name="IfcMassDensityMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPlanarForceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPlaneAngleMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPositiveLengthMeasure">

		<xs:restriction base="ifc:IfcLengthMeasure"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPositiveRatioMeasure">

		<xs:restriction base="ifc:IfcRatioMeasure"/>

	</xs:simpleType>

	<xs:simpleType name="IfcRatioMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcReal">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcSoundPowerLevelMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcSoundPowerMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcText">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcThermalTransmittanceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcThermodynamicTemperatureMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcTime">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcTimeMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<!-- base entity and entity attribute declaration (for embeded base schema definitions) -->

	<xs:element name="Entity" type="ifc:Entity" abstract="true" nillable="true"/>

	<xs:complexType name="Entity" abstract="true">

		<xs:attribute name="href" type="xs:anyURI" use="optional"/>

		<xs:attribute name="ref" type="xs:IDREF" use="optional"/>

		<xs:attributeGroup ref="ifc:instanceAttributes"/>

	</xs:complexType>

	<!-- base global attribute declaration (for embeded base schema definitions) -->

	<xs:attributeGroup name="instanceAttributes">

		<xs:attribute name="id" type="xs:ID" use="optional"/>

		<xs:attribute name="path" type="xs:NMTOKENS" use="optional"/>

		<xs:attribute name="pos" use="optional">

			<xs:simpleType>

				<xs:restriction>

					<xs:simpleType>

						<xs:list itemType="xs:integer"/>

					</xs:simpleType>

					<xs:minLength value="1"/>

				</xs:restriction>

			</xs:simpleType>

		</xs:attribute>

	</xs:attributeGroup>

	<xs:attribute name="arraySize">

		<xs:simpleType>

			<xs:restriction>

				<xs:simpleType>

					<xs:list itemType="xs:integer"/>

				</xs:simpleType>

				<xs:minLength value="1"/>

			</xs:restriction>

		</xs:simpleType>

	</xs:attribute>

	<xs:attribute name="itemType">

		<xs:simpleType>

			<xs:list itemType="xs:QName"/>

		</xs:simpleType>

	</xs:attribute>

	<xs:attribute name="cType">

		<xs:simpleType>

			<xs:list itemType="ifc:aggregateType"/>

		</xs:simpleType>

	</xs:attribute>

	<xs:simpleType name="aggregateType">

		<xs:restriction base="xs:normalizedString">

			<xs:enumeration value="array"/>

			<xs:enumeration value="list"/>

			<xs:enumeration value="set"/>

			<xs:enumeration value="bag"/>

			<xs:enumeration value="array-unique"/>

			<xs:enumeration value="array-optional"/>

			<xs:enumeration value="array-optional-unique"/>

			<xs:enumeration value="list-unique"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- base global simple type declaration (for embeded base schema definitions) -->

	<xs:complexType name="hexBinary">

		<xs:simpleContent>

			<xs:extension base="xs:hexBinary">

				<xs:attribute name="extraBits" type="xs:integer" use="optional"/>

			</xs:extension>

		</xs:simpleContent>

	</xs:complexType>

	<xs:simpleType name="logical">

		<xs:restriction base="xs:normalizedString">

			<xs:enumeration value="false"/>

			<xs:enumeration value="true"/>

			<xs:enumeration value="unknown"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- base global wrapper declaration for atomic simple types (for embeded base schema definitions) -->

	<xs:element name="IfcAreaMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcAreaMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcBoolean-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcBoolean">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcCountMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcCountMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcDate-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcDate">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcIdentifier-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcIdentifier">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcIlluminanceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcIlluminanceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcInteger-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcInteger">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLabel-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLabel">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLengthMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLengthMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLogical-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLogical">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcMassDensityMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcMassDensityMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPlanarForceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPlanarForceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPlaneAngleMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPlaneAngleMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPositiveLengthMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPositiveLengthMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPositiveRatioMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPositiveRatioMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcRatioMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcRatioMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcReal-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcReal">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcSoundPowerLevelMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcSoundPowerLevelMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcSoundPowerMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcSoundPowerMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcText-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcText">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcThermalTransmittanceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcThermalTransmittanceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcThermodynamicTemperatureMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcThermodynamicTemperatureMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcTime-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcTime">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcTimeMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcTimeMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="double-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="xs:double">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

</xs:schema>
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A.1 Building Programming




[bookmark: ] Schema definitions


This schema is defined within EXPRESS and XSD files.


 


			Description			ASCII file			HTML file


			IFC EXPRESS long form schema			BPie2013.exp			BPie2013.exp.htm


			IFC XSD long form schema			BPie2013.xsd			BPie2013.xsd.htm





[bookmark: ] Property and quantity templates


Property sets and quantity sets are defined within IFC-SPF and IFC-XML files.


 


			Description			ASCII file			HTML file


			IFC-SPF property and quantity templates			BPie2013.ifc			 


			IFC-XML property and quantity templates			BPie2013.ifcxml			 





[bookmark: ] Model view definition


Model view definitions are defined within MVD-XML files.


 


			Description			ASCII file			HTML file


			MVD-XML model view definitions			BPie2013.mvdxml			 
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SCHEMA IFC4;







[bookmark: ifcareameasure]



 

  			

TYPE IfcAreaMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcboolean]



 

  			

TYPE IfcBoolean = BOOLEAN;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifccountmeasure]



 

  			

TYPE IfcCountMeasure = NUMBER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdate]



 

  			

TYPE IfcDate = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdimensioncount]



 

  			

TYPE IfcDimensionCount = INTEGER;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			{ 0 < SELF <= 3 }			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcgloballyuniqueid]



 

  			

TYPE IfcGloballyUniqueId = STRING (22) FIXED;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcidentifier]



 

  			

TYPE IfcIdentifier = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcilluminancemeasure]



 

  			

TYPE IfcIlluminanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcinteger]



 

  			

TYPE IfcInteger = INTEGER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclabel]



 

  			

TYPE IfcLabel = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclengthmeasure]



 

  			

TYPE IfcLengthMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifclogical]



 

  			

TYPE IfcLogical = LOGICAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcmassdensitymeasure]



 

  			

TYPE IfcMassDensityMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcplanarforcemeasure]



 

  			

TYPE IfcPlanarForceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcplaneanglemeasure]



 

  			

TYPE IfcPlaneAngleMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpositivelengthmeasure]



 

  			

TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpositiveratiomeasure]



 

  			

TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcratiomeasure]



 

  			

TYPE IfcRatioMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcreal]



 

  			

TYPE IfcReal = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcsoundpowerlevelmeasure]



 

  			

TYPE IfcSoundPowerLevelMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcsoundpowermeasure]



 

  			

TYPE IfcSoundPowerMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctext]



 

  			

TYPE IfcText = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcthermaltransmittancemeasure]



 

  			

TYPE IfcThermalTransmittanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcthermodynamictemperaturemeasure]



 

  			

TYPE IfcThermodynamicTemperatureMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctime]



 

  			

TYPE IfcTime = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifctimemeasure]



 

  			

TYPE IfcTimeMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcbenchmarkenum]



 

  			

TYPE IfcBenchmarkEnum = ENUMERATION OF (

  

 











 

  			

  			

GREATERTHAN, 
GREATERTHANOREQUALTO, 
LESSTHAN, 
LESSTHANOREQUALTO, 
EQUALTO, 
NOTEQUALTO, 
INCLUDES, 
NOTINCLUDES, 
INCLUDEDIN, 
NOTINCLUDEDIN);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcconstraintenum]



 

  			

TYPE IfcConstraintEnum = ENUMERATION OF (

  

 











 

  			

  			

HARD, 
SOFT, 
ADVISORY, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcobjectiveenum]



 

  			

TYPE IfcObjectiveEnum = ENUMERATION OF (

  

 











 

  			

  			

CODECOMPLIANCE, 
CODEWAIVER, 
DESIGNINTENT, 
EXTERNAL, 
HEALTHANDSAFETY, 
MERGECONFLICT, 
MODELVIEW, 
PARAMETER, 
REQUIREMENT, 
SPECIFICATION, 
TRIGGERCONDITION, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcprofiletypeenum]



 

  			

TYPE IfcProfileTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

CURVE, 
AREA);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpropertysettemplatetypeenum]



 

  			

TYPE IfcPropertySetTemplateTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

PSET_TYPEDRIVENONLY, 
PSET_TYPEDRIVENOVERRIDE, 
PSET_OCCURRENCEDRIVEN, 
PSET_PERFORMANCEDRIVEN, 
QTO_TYPEDRIVENONLY, 
QTO_TYPEDRIVENOVERRIDE, 
QTO_OCCURRENCEDRIVEN, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcrecurrencetypeenum]



 

  			

TYPE IfcRecurrenceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

DAILY, 
WEEKLY, 
MONTHLY_BY_DAY_OF_MONTH, 
MONTHLY_BY_POSITION, 
BY_DAY_COUNT, 
BY_WEEKDAY_COUNT, 
YEARLY_BY_DAY_OF_MONTH, 
YEARLY_BY_POSITION);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcspacetypeenum]



 

  			

TYPE IfcSpaceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

SPACE, 
PARKING, 
GFA, 
INTERNAL, 
EXTERNAL, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcactorselect]



 

  			

TYPE IfcActorSelect = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcaxis2placement]



 

  			

TYPE IfcAxis2Placement = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcclassificationreferenceselect]



 

  			

TYPE IfcClassificationReferenceSelect = SELECT (

  

 











 

  			

  			

IfcClassificationReference, 
IfcClassification);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcclassificationselect]



 

  			

TYPE IfcClassificationSelect = SELECT (

  

 











 

  			

  			

IfcClassification, 
IfcClassificationReference);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcdefinitionselect]



 

  			

TYPE IfcDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcObjectDefinition, 
IfcPropertyDefinition);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcgeometricsetselect]



 

  			

TYPE IfcGeometricSetSelect = SELECT (

  

 











 

  			

  			

IfcPoint, 
IfcCurve);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcmetricvalueselect]



 

  			

TYPE IfcMetricValueSelect = SELECT (

  

 











 

  			

  			

IfcTable, 
IfcValue, 
IfcReference);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcpropertysetdefinitionselect]



 

  			

TYPE IfcPropertySetDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcPropertySetDefinition);  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcvalue]



 

  			

TYPE IfcValue = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 












[bookmark: ifcactor]



 

  			

ENTITY IfcActor

  

 











 

  			

  			

SUPERTYPE OF(IfcOccupant)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			TheActor			 : 			IfcActorSelect;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsActingUpon			 : 			SET OF IfcRelAssignsToActor FOR RelatingActor;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcaxis1placement]



 

  			

ENTITY IfcAxis1Placement

  

 











 

  			

  			

SUBTYPE OF IfcPlacement;

  

 











 

  			

  			



			Axis			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Z			 : 			IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisIs3D			 : 			(NOT (EXISTS (Axis))) OR (Axis.Dim = 3);


  			LocationIs3D			 : 			SELF\IfcPlacement.Location.Dim = 3;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcboundedcurve]



 

  			

ENTITY IfcBoundedCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcbuilding]



 

  			

ENTITY IfcBuilding

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			ElevationOfRefHeight			 : 			OPTIONAL IfcStrippedOptional;




			ElevationOfTerrain			 : 			OPTIONAL IfcStrippedOptional;




			BuildingAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcbuildingstorey]



 

  			

ENTITY IfcBuildingStorey

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			Elevation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccartesianpoint]



 

  			

ENTITY IfcCartesianPoint

  

 











 

  			

  			

SUBTYPE OF IfcPoint;

  

 











 

  			

  			



			Coordinates			 : 			LIST [1:3] OF IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(Coordinates);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CP2Dor3D			 : 			HIINDEX(Coordinates) >= 2;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcclassification]



 

  			

ENTITY IfcClassification

  

 











 

  			

  			

SUBTYPE OF IfcExternalInformation;

  

 











 

  			

  			



			Source			 : 			OPTIONAL IfcLabel;




			Edition			 : 			OPTIONAL IfcStrippedOptional;




			EditionDate			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Location			 : 			OPTIONAL IfcStrippedOptional;




			ReferenceTokens			 : 			OPTIONAL LIST [1:?] OF IfcIdentifier;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationForObjects			 : 			SET OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcclassificationreference]



 

  			

ENTITY IfcClassificationReference

  

 











 

  			

  			

SUBTYPE OF IfcExternalReference;

  

 











 

  			

  			



			ReferencedSource			 : 			OPTIONAL IfcClassificationReferenceSelect;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Sort			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationRefForObjects			 : 			SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET [0:?] OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccomplexpropertytemplate]



 

  			

ENTITY IfcComplexPropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			OPTIONAL SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);


  			NoSelfReference			 : 			SIZEOF(QUERY(temp <* HasPropertyTemplates | SELF :=: temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcconstraint]



 

  			

ENTITY IfcConstraint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcMetric, IfcObjective));

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(ConstraintGrade <> IfcConstraintEnum.USERDEFINED) OR

((ConstraintGrade = IfcConstraintEnum.USERDEFINED) AND EXISTS(SELF\IfcConstraint.UserDefinedGrade));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccontext]



 

  			

ENTITY IfcContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcProject, IfcProjectLibrary))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccontrol]



 

  			

ENTITY IfcControl

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkCalendar)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			Identification			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Controls			 : 			SET OF IfcRelAssignsToControl FOR RelatingControl;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifccurve]



 

  			

ENTITY IfcCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBoundedCurve, IfcLine))

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcdirection]



 

  			

ENTITY IfcDirection

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			DirectionRatios			 : 			LIST [2:3] OF IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(DirectionRatios);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagnitudeGreaterZero			 : 			SIZEOF(QUERY(Tmp <* DirectionRatios | Tmp <> 0.0)) > 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcelementquantity]



 

  			

ENTITY IfcElementQuantity

  

 











 

  			

  			

SUBTYPE OF IfcQuantitySet;

  

 











 

  			

  			



			MethodOfMeasurement			 : 			OPTIONAL IfcStrippedOptional;




			Quantities			 : 			SET [1:?] OF IfcPhysicalQuantity;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniqueQuantityNames			 : 			IfcUniqueQuantityNames(Quantities);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcexternalinformation]



 

  			

ENTITY IfcExternalInformation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassification);

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcexternalreference]



 

  			

ENTITY IfcExternalReference

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassificationReference);

  

 











 

  			

  			



			Location			 : 			OPTIONAL IfcStrippedOptional;




			Identification			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcLabel;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcextrudedareasolid]



 

  			

ENTITY IfcExtrudedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			ExtrudedDirection			 : 			IfcDirection;




			Depth			 : 			IfcPositiveLengthMeasure;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ValidExtrusionDirection			 : 			IfcDotProduct(IfcRepresentationItem() || IfcGeometricRepresentationItem() || IfcDirection([0.0,0.0,1.0]), SELF.ExtrudedDirection) <> 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometriccurveset]



 

  			

ENTITY IfcGeometricCurveSet

  

 











 

  			

  			

SUBTYPE OF IfcGeometricSet;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSurfaces			 : 			SIZEOF(QUERY(Temp <* SELF\IfcGeometricSet.Elements |

'IFCGEOMETRYRESOURCE.IFCSURFACE' IN TYPEOF(Temp))) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricrepresentationcontext]



 

  			

ENTITY IfcGeometricRepresentationContext

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationContext;

  

 











 

  			

  			



			CoordinateSpaceDimension			 : 			IfcDimensionCount;




			Precision			 : 			OPTIONAL IfcStrippedOptional;




			WorldCoordinateSystem			 : 			IfcAxis2Placement;




			TrueNorth			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			NOT(EXISTS(TrueNorth)) OR (HIINDEX(TrueNorth.DirectionRatios) = 2);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricrepresentationitem]



 

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcCurve, IfcDirection, IfcGeometricSet, IfcPlacement, IfcPoint, IfcSolidModel, IfcVector))

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgeometricset]



 

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			

SUPERTYPE OF(IfcGeometricCurveSet)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Elements			 : 			SET [1:?] OF IfcGeometricSetSelect;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Elements[1].Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ConsistentDim			 : 			SIZEOF(QUERY(Temp <* Elements |

  Temp.Dim <> Elements[1].Dim))

= 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcgroup]



 

  			

ENTITY IfcGroup

  

 











 

  			

  			

SUPERTYPE OF(IfcSystem)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcline]



 

  			

ENTITY IfcLine

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

  			



			Pnt			 : 			IfcCartesianPoint;




			Dir			 : 			IfcVector;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameDim			 : 			Dir.Dim = Pnt.Dim;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcmaterial]



 

  			

ENTITY IfcMaterial

  

 











 

  			

  			

SUBTYPE OF IfcStrippedOptional;

  

 











 

  			

  			



			Name			 : 			IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Category			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcmetric]



 

  			

ENTITY IfcMetric

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			Benchmark			 : 			IfcBenchmarkEnum;




			ValueSource			 : 			OPTIONAL IfcLabel;




			DataValue			 : 			IfcMetricValueSelect;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobject]



 

  			

ENTITY IfcObject

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcActor, IfcControl, IfcGroup, IfcProduct))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobjectdefinition]



 

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcContext, IfcObject, IfcTypeObject))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcobjective]



 

  			

ENTITY IfcObjective

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			BenchmarkValues			 : 			OPTIONAL LIST [1:?] OF IfcConstraint;




			LogicalAggregator			 : 			OPTIONAL IfcStrippedOptional;




			ObjectiveQualifier			 : 			IfcObjectiveEnum;




			UserDefinedQualifier			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			(ObjectiveQualifier <> IfcObjectiveEnum.USERDEFINED) OR

((ObjectiveQualifier = IfcObjectiveEnum.USERDEFINED) AND EXISTS(SELF\IfcObjective.UserDefinedQualifier));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcoccupant]



 

  			

ENTITY IfcOccupant

  

 











 

  			

  			

SUBTYPE OF IfcActor;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			NOT(PredefinedType = IfcOccupantTypeEnum.USERDEFINED) 

OR EXISTS(SELF\IfcObject.ObjectType);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcphysicalquantity]



 

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcPhysicalSimpleQuantity);

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcphysicalsimplequantity]



 

  			

ENTITY IfcPhysicalSimpleQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcPhysicalQuantity;

  

 











 

  			

  			



			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcplacement]



 

  			

ENTITY IfcPlacement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcAxis1Placement)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Location			 : 			IfcCartesianPoint;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Location.Dim;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpoint]



 

  			

ENTITY IfcPoint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcCartesianPoint)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproduct]



 

  			

ENTITY IfcProduct

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialElement)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			PlacementForShapeRepresentation			 : 			(EXISTS(Representation) AND EXISTS(ObjectPlacement))

            OR (EXISTS(Representation) AND 

			   (SIZEOF(QUERY(temp <* Representation.Representations | 'IFCREPRESENTATIONRESOURCE.IFCSHAPEREPRESENTATION' IN TYPEOF(temp))) = 0))

            OR (NOT(EXISTS(Representation)));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproductdefinitionshape]



 

  			

ENTITY IfcProductDefinitionShape

  

 











 

  			

  			

SUBTYPE OF IfcProductRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ShapeOfProduct			 : 			SET [1:?] OF IfcProduct FOR Representation;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			OnlyShapeModel			 : 			SIZEOF(QUERY(temp <* Representations | 

  (NOT('IFCREPRESENTATIONRESOURCE.IFCSHAPEMODEL' IN TYPEOF(temp)))

)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproductrepresentation]



 

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProductDefinitionShape);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Representations			 : 			LIST [1:?] OF IfcRepresentation;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcprofiledef]



 

  			

ENTITY IfcProfileDef

  

 











 

  			

  			

SUPERTYPE OF();

  

 











 

  			

  			



			ProfileType			 : 			IfcProfileTypeEnum;




			ProfileName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproject]



 

  			

ENTITY IfcProject

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			HasName			 : 			EXISTS(SELF\IfcRoot.Name);


  			CorrectContext			 : 			NOT(EXISTS(SELF\IfcContext.RepresentationContexts)) OR

(SIZEOF(QUERY(Temp <* SELF\IfcContext.RepresentationContexts |

 'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONSUBCONTEXT' IN TYPEOF(Temp)

  )) = 0);


  			NoDecomposition			 : 			SIZEOF(SELF\IfcObjectDefinition.Decomposes) = 0;


  			HasOwnerHistory			 : 			EXISTS(SELF\IfcRoot.OwnerHistory);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcprojectlibrary]



 

  			

ENTITY IfcProjectLibrary

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcproperty]



 

  			

ENTITY IfcProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSimpleProperty)

  

 











 

  			

  			

SUBTYPE OF IfcPropertyAbstraction;

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyabstraction]



 

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProperty);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyboundedvalue]



 

  			

ENTITY IfcPropertyBoundedValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UpperBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			LowerBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			SetPointValue			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameUnitUpperLower			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(LowerBoundValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(LowerBoundValue));


  			SameUnitUpperSet			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(SetPointValue));


  			SameUnitLowerSet			 : 			NOT(EXISTS(LowerBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(LowerBoundValue) = TYPEOF(SetPointValue));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertydefinition]



 

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetDefinition, IfcPropertyTemplateDefinition))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertylistvalue]



 

  			

ENTITY IfcPropertyListValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			ListValues			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			SIZEOF(QUERY(temp <* SELF.ListValues | 

  NOT(TYPEOF(SELF.ListValues[1]) = TYPEOF(temp))

  )) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyreferencevalue]



 

  			

ENTITY IfcPropertyReferenceValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			PropertyReference			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertyset]



 

  			

ENTITY IfcPropertySet

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

  			



			HasProperties			 : 			SET [1:?] OF IfcProperty;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyName(HasProperties);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysetdefinition]



 

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySet, IfcQuantitySet))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysettemplate]



 

  			

ENTITY IfcPropertySetTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcPropertySetTemplateTypeEnum;




			ApplicableEntity			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Defines			 : 			SET OF IfcRelDefinesByTemplate FOR RelatingTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertysinglevalue]



 

  			

ENTITY IfcPropertySingleValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			NominalValue			 : 			OPTIONAL IfcValue;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertytemplate]



 

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcComplexPropertyTemplate, IfcSimplePropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcpropertytemplatedefinition]



 

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetTemplate, IfcPropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcquantityset]



 

  			

ENTITY IfcQuantitySet

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcElementQuantity)

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrecurrencepattern]



 

  			

ENTITY IfcRecurrencePattern;

  

 











 

  			

  			



			RecurrenceType			 : 			IfcRecurrenceTypeEnum;




			DayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			WeekdayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			MonthComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			Position			 : 			OPTIONAL IfcStrippedOptional;




			Interval			 : 			OPTIONAL IfcStrippedOptional;




			Occurrences			 : 			OPTIONAL IfcStrippedOptional;




			TimePeriods			 : 			OPTIONAL LIST [1:?] OF IfcTimePeriod;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreference]



 

  			

ENTITY IfcReference;

  

 











 

  			

  			



			TypeIdentifier			 : 			OPTIONAL IfcIdentifier;




			AttributeIdentifier			 : 			OPTIONAL IfcIdentifier;




			InstanceName			 : 			OPTIONAL IfcLabel;




			ListPositions			 : 			OPTIONAL LIST [1:?] OF INTEGER;




			InnerReference			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelaggregates]



 

  			

ENTITY IfcRelAggregates

  

 











 

  			

  			

SUBTYPE OF IfcRelDecomposes;

  

 











 

  			

  			



			RelatingObject			 : 			IfcObjectDefinition;




			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedObjects | RelatingObject :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassigns]



 

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssignsToActor, IfcRelAssignsToControl, IfcRelAssignsToGroup))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			IfcCorrectObjectAssignment(RelatedObjectsType, RelatedObjects);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstoactor]



 

  			

ENTITY IfcRelAssignsToActor

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingActor			 : 			IfcActor;




			ActingRole			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingActor :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstocontrol]



 

  			

ENTITY IfcRelAssignsToControl

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingControl			 : 			IfcControl;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingControl :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassignstogroup]



 

  			

ENTITY IfcRelAssignsToGroup

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingGroup			 : 			IfcGroup;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingGroup :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociates]



 

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssociatesClassification, IfcRelAssociatesConstraint))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociatesclassification]



 

  			

ENTITY IfcRelAssociatesClassification

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			RelatingClassification			 : 			IfcClassificationSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelassociatesconstraint]



 

  			

ENTITY IfcRelAssociatesConstraint

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			Intent			 : 			OPTIONAL IfcStrippedOptional;




			RelatingConstraint			 : 			IfcConstraint;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldeclares]



 

  			

ENTITY IfcRelDeclares

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatingContext			 : 			IfcContext;




			RelatedDefinitions			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedDefinitions | RelatingContext :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldecomposes]



 

  			

ENTITY IfcRelDecomposes

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcRelAggregates)

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefines]



 

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelDefinesByProperties, IfcRelDefinesByTemplate, IfcRelDefinesByType))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbyproperties]



 

  			

ENTITY IfcRelDefinesByProperties

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:1] OF IfcObjectDefinition;




			RelatingPropertyDefinition			 : 			IfcPropertySetDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbytemplate]



 

  			

ENTITY IfcRelDefinesByTemplate

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedPropertySets			 : 			SET [1:?] OF IfcPropertySetDefinition;




			RelatingTemplate			 : 			IfcPropertySetTemplate;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcreldefinesbytype]



 

  			

ENTITY IfcRelDefinesByType

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObject;




			RelatingType			 : 			IfcTypeObject;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrelationship]



 

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssigns, IfcRelAssociates, IfcRelDeclares, IfcRelDecomposes, IfcRelDefines))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentation]



 

  			

ENTITY IfcRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeModel);

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentationcontext]



 

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationContext);

  

 











 

  			

  			



			ContextIdentifier			 : 			OPTIONAL IfcStrippedOptional;




			ContextType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			RepresentationsInContext			 : 			SET OF IfcRepresentation FOR ContextOfItems;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentationitem]



 

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationItem);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrevolvedareasolid]



 

  			

ENTITY IfcRevolvedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			Axis			 : 			IfcAxis1Placement;




			Angle			 : 			IfcPlaneAngleMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			AxisLine			 : 			IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisStartInXY			 : 			Axis.Location.Coordinates[3] = 0.0;


  			AxisDirectionInXY			 : 			Axis.Z.DirectionRatios[3] = 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcroot]



 

  			

ENTITY IfcRoot

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcObjectDefinition, IfcPropertyDefinition, IfcRelationship));

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

UNIQUE

  

 











 

  			

  			



  			UR1			 : 			GlobalId;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcschedulingtime]



 

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkTime);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			DataOrigin			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedDataOrigin			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcshapemodel]



 

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeRepresentation)

  

 











 

  			

  			

SUBTYPE OF IfcRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(SIZEOF(SELF\IfcRepresentation.OfProductRepresentation) = 1) XOR 

(SIZEOF(SELF\IfcRepresentation.RepresentationMap) = 1) XOR

(SIZEOF(OfShapeAspect) = 1);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcshaperepresentation]



 

  			

ENTITY IfcShapeRepresentation

  

 











 

  			

  			

SUBTYPE OF IfcShapeModel;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONCONTEXT' 

IN TYPEOF(SELF\IfcRepresentation.ContextOfItems);


  			WR22			 : 			SIZEOF(QUERY(temp <* Items | 

  ('IFCTOPOLOGYRESOURCE.IFCTOPOLOGICALREPRESENTATIONITEM' IN TYPEOF(temp))

    AND (NOT(SIZEOF(

      ['IFCTOPOLOGYRESOURCE.IFCVERTEXPOINT',

       'IFCTOPOLOGYRESOURCE.IFCEDGECURVE',

       'IFCTOPOLOGYRESOURCE.IFCFACESURFACE'] * TYPEOF(temp)) = 1))

)) = 0;


  			WR23			 : 			EXISTS(SELF\IfcRepresentation.RepresentationType);


  			WR24			 : 			IfcShapeRepresentationTypes(SELF\IfcRepresentation.RepresentationType, SELF\IfcRepresentation.Items);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsimpleproperty]



 

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertyBoundedValue, IfcPropertyListValue, IfcPropertyReferenceValue, IfcPropertySingleValue))

  

 











 

  			

  			

SUBTYPE OF IfcProperty;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsimplepropertytemplate]



 

  			

ENTITY IfcSimplePropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			Enumerators			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			Expression			 : 			OPTIONAL IfcStrippedOptional;




			AccessState			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsite]



 

  			

ENTITY IfcSite

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			RefLatitude			 : 			OPTIONAL IfcStrippedOptional;




			RefLongitude			 : 			OPTIONAL IfcStrippedOptional;




			RefElevation			 : 			OPTIONAL IfcStrippedOptional;




			LandTitleNumber			 : 			OPTIONAL IfcStrippedOptional;




			SiteAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsolidmodel]



 

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSweptAreaSolid)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspace]



 

  			

ENTITY IfcSpace

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;




			ElevationWithFlooring			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR

 (PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR

 ((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS (SELF\IfcObject.ObjectType));


  			CorrectTypeAssigned			 : 			(SIZEOF(IsTypedBy) = 0) OR

  ('IFCPRODUCTEXTENSION.IFCSPACETYPE' IN TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspacetype]



 

  			

ENTITY IfcSpaceType

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElementType;

  

 











 

  			

  			



			PredefinedType			 : 			IfcSpaceTypeEnum;




			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			(PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR 

((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcSpatialElementType.ElementType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialelement]



 

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElement)

  

 











 

  			

  			

SUBTYPE OF IfcProduct;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialelementtype]



 

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeProduct;

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialstructureelement]



 

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBuilding, IfcBuildingStorey, IfcSite, IfcSpace))

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElement;

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR41			 : 			(HIINDEX(SELF\IfcObjectDefinition.Decomposes) = 1) 

AND

('IFCKERNEL.IFCRELAGGREGATES' IN TYPEOF(SELF\IfcObjectDefinition.Decomposes[1])) 

AND

(('IFCKERNEL.IFCPROJECT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject)) OR

 ('IFCPRODUCTEXTENSION.IFCSPATIALSTRUCTUREELEMENT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject))

);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcspatialstructureelementtype]



 

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpaceType)

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElementType;

  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsweptareasolid]



 

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcExtrudedAreaSolid, IfcRevolvedAreaSolid))

  

 











 

  			

  			

SUBTYPE OF IfcSolidModel;

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SweptAreaType			 : 			SweptArea.ProfileType = IfcProfileTypeEnum.Area;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcsystem]



 

  			

ENTITY IfcSystem

  

 











 

  			

  			

SUPERTYPE OF(IfcZone)

  

 











 

  			

  			

SUBTYPE OF IfcGroup;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctable]



 

  			

ENTITY IfcTable;

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Rows			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Columns			 : 			OPTIONAL LIST [1:?] OF IfcTableColumn;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			NumberOfCellsInRow			 : 			INTEGER := HIINDEX(Rows[1].RowCells);




			NumberOfHeadings			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));




			NumberOfDataRows			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SIZEOF(QUERY( Temp <* Rows | HIINDEX(Temp.RowCells) <> HIINDEX(Rows[1].RowCells))) = 0;


  			WR2			 : 			{ 0 <= NumberOfHeadings <= 1 };







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctablecolumn]



 

  			

ENTITY IfcTableColumn;

  

 











 

  			

  			



			Identifier			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctimeperiod]



 

  			

ENTITY IfcTimePeriod;

  

 











 

  			

  			



			StartTime			 : 			IfcTime;




			EndTime			 : 			IfcTime;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctypeobject]



 

  			

ENTITY IfcTypeObject

  

 











 

  			

  			

SUPERTYPE OF(IfcTypeProduct)

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(SELF\IfcRoot.Name);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifctypeproduct]



 

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			

SUPERTYPE OF(IfcSpatialElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeObject;

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ApplicableOccurrence			 : 			NOT(EXISTS(SELF\IfcTypeObject.Types[1])) OR

(SIZEOF(QUERY(temp <* SELF\IfcTypeObject.Types[1].RelatedObjects |

  NOT('IFCKERNEL.IFCPRODUCT' IN TYPEOF(temp)))

) = 0);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcvector]



 

  			

ENTITY IfcVector

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Orientation			 : 			IfcDirection;




			Magnitude			 : 			IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Orientation.Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagGreaterOrEqualZero			 : 			Magnitude >= 0.0;







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcworkcalendar]



 

  			

ENTITY IfcWorkCalendar

  

 











 

  			

  			

SUBTYPE OF IfcControl;

  

 











 

  			

  			



			WorkingTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			ExceptionTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWorkCalendarTypeEnum.USERDEFINED) OR

((PredefinedType = IfcWorkCalendarTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcObject.ObjectType));







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcworktime]



 

  			

ENTITY IfcWorkTime

  

 











 

  			

  			

SUBTYPE OF IfcSchedulingTime;

  

 











 

  			

  			



			RecurrencePattern			 : 			OPTIONAL IfcRecurrencePattern;




			Start			 : 			OPTIONAL IfcDate;




			Finish			 : 			OPTIONAL IfcDate;









  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifczone]



 

  			

ENTITY IfcZone

  

 











 

  			

  			

SUBTYPE OF IfcSystem;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			(SIZEOF(SELF\IfcGroup.IsGroupedBy) = 0) OR

	(SIZEOF (QUERY (temp <* SELF\IfcGroup.IsGroupedBy[1].RelatedObjects |  

		NOT(('IFCPRODUCTEXTENSION.IFCZONE' IN TYPEOF(temp)) OR 

		('IFCPRODUCTEXTENSION.IFCSPACE' IN TYPEOF(temp)) OR

		('IFCPRODUCTEXTENSION.IFCSPATIALZONE' IN TYPEOF(temp))

	))) = 0);







  

 











 

  			

END_ENTITY;

  

 












[bookmark: ifcrepresentationcontextsamewcs]



RULE IfcRepresentationContextSameWCS FOR (

IfcGeometricRepresentationContext

);




LOCAL
  IsDifferent  : LOGICAL := FALSE;
END_LOCAL;
  IF (SIZEOF(IfcGeometricRepresentationContext) > 1)
  THEN
    REPEAT i := 2 TO HIINDEX(IfcGeometricRepresentationContext);
      IF (IfcGeometricRepresentationContext[1].WorldCoordinateSystem :<>: IfcGeometricRepresentationContext[i].WorldCoordinateSystem)
      THEN
        IsDifferent := (NOT(IfcSameValidPrecision(IfcGeometricRepresentationContext[1].Precision,
                                                  IfcGeometricRepresentationContext[i].Precision)))
                    OR (NOT(IfcSameAxis2Placement(IfcGeometricRepresentationContext[1].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[i].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[1].Precision)));
        IF (IsDifferent = TRUE) THEN
          ESCAPE;
        END_IF;
      END_IF;
    END_REPEAT;
  END_IF;




    WHERE




    

WR1

 : IsDifferent = FALSE




END_RULE;
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RULE IfcSingleProjectInstance FOR (

IfcProject

);




    WHERE




    

WR1

 : SIZEOF(IfcProject) <= 1




END_RULE;









END_SCHEMA;
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SCHEMA IFC4;



TYPE IfcStrippedOptional = BOOLEAN;

END_TYPE;



TYPE IfcAreaMeasure = REAL;

END_TYPE;



TYPE IfcBoolean = BOOLEAN;

END_TYPE;



TYPE IfcCountMeasure = NUMBER;

END_TYPE;



TYPE IfcDate = STRING;

END_TYPE;



TYPE IfcDimensionCount = INTEGER;

END_TYPE;



TYPE IfcGloballyUniqueId = STRING(22) FIXED;

END_TYPE;



TYPE IfcIdentifier = STRING(255);

END_TYPE;



TYPE IfcIlluminanceMeasure = REAL;

END_TYPE;



TYPE IfcInteger = INTEGER;

END_TYPE;



TYPE IfcLabel = STRING(255);

END_TYPE;



TYPE IfcLengthMeasure = REAL;

END_TYPE;



TYPE IfcLogical = LOGICAL;

END_TYPE;



TYPE IfcMassDensityMeasure = REAL;

END_TYPE;



TYPE IfcPlanarForceMeasure = REAL;

END_TYPE;



TYPE IfcPlaneAngleMeasure = REAL;

END_TYPE;



TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;

END_TYPE;



TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;

END_TYPE;



TYPE IfcRatioMeasure = REAL;

END_TYPE;



TYPE IfcReal = REAL;

END_TYPE;



TYPE IfcSoundPowerLevelMeasure = REAL;

END_TYPE;



TYPE IfcSoundPowerMeasure = REAL;

END_TYPE;



TYPE IfcText = STRING;

END_TYPE;



TYPE IfcThermalTransmittanceMeasure = REAL;

END_TYPE;



TYPE IfcThermodynamicTemperatureMeasure = REAL;

END_TYPE;



TYPE IfcTime = STRING;

END_TYPE;



TYPE IfcTimeMeasure = REAL;

END_TYPE;



TYPE IfcBenchmarkEnum = ENUMERATION OF

	(GREATERTHAN

	,GREATERTHANOREQUALTO

	,LESSTHAN

	,LESSTHANOREQUALTO

	,EQUALTO

	,NOTEQUALTO

	,INCLUDES

	,NOTINCLUDES

	,INCLUDEDIN

	,NOTINCLUDEDIN);

END_TYPE;



TYPE IfcConstraintEnum = ENUMERATION OF

	(HARD

	,SOFT

	,ADVISORY

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcObjectiveEnum = ENUMERATION OF

	(CODECOMPLIANCE

	,CODEWAIVER

	,DESIGNINTENT

	,EXTERNAL

	,HEALTHANDSAFETY

	,MERGECONFLICT

	,MODELVIEW

	,PARAMETER

	,REQUIREMENT

	,SPECIFICATION

	,TRIGGERCONDITION

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcProfileTypeEnum = ENUMERATION OF

	(CURVE

	,AREA);

END_TYPE;



TYPE IfcPropertySetTemplateTypeEnum = ENUMERATION OF

	(PSET_TYPEDRIVENONLY

	,PSET_TYPEDRIVENOVERRIDE

	,PSET_OCCURRENCEDRIVEN

	,PSET_PERFORMANCEDRIVEN

	,QTO_TYPEDRIVENONLY

	,QTO_TYPEDRIVENOVERRIDE

	,QTO_OCCURRENCEDRIVEN

	,NOTDEFINED);

END_TYPE;



TYPE IfcRecurrenceTypeEnum = ENUMERATION OF

	(DAILY

	,WEEKLY

	,MONTHLY_BY_DAY_OF_MONTH

	,MONTHLY_BY_POSITION

	,BY_DAY_COUNT

	,BY_WEEKDAY_COUNT

	,YEARLY_BY_DAY_OF_MONTH

	,YEARLY_BY_POSITION);

END_TYPE;



TYPE IfcSpaceTypeEnum = ENUMERATION OF

	(SPACE

	,PARKING

	,GFA

	,INTERNAL

	,EXTERNAL

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcActorSelect = SELECT

);

END_TYPE;



TYPE IfcAxis2Placement = SELECT

);

END_TYPE;



TYPE IfcClassificationReferenceSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcClassificationSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcDefinitionSelect = SELECT

	(IfcObjectDefinition

	,IfcPropertyDefinition);

END_TYPE;



TYPE IfcGeometricSetSelect = SELECT

	(IfcCurve

	,IfcPoint);

END_TYPE;



TYPE IfcMetricValueSelect = SELECT

	(IfcReference

	,IfcTable

	,IfcValue);

END_TYPE;



TYPE IfcPropertySetDefinitionSelect = SELECT

	(IfcPropertySetDefinition);

END_TYPE;



TYPE IfcValue = SELECT

);

END_TYPE;



ENTITY IfcActor

 SUPERTYPE OF (ONEOF

    (IfcOccupant))

 SUBTYPE OF (IfcObject);

	TheActor : IfcActorSelect;

 INVERSE

	IsActingUpon : SET [0:?] OF IfcRelAssignsToActor FOR RelatingActor;

END_ENTITY;



ENTITY IfcAxis1Placement

 SUBTYPE OF (IfcPlacement);

	Axis : OPTIONAL IfcStrippedOptional;

 DERIVE

	Z : IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));

END_ENTITY;



ENTITY IfcBoundedCurve

 ABSTRACT

 SUBTYPE OF (IfcCurve);

END_ENTITY;



ENTITY IfcBuilding

 SUBTYPE OF (IfcSpatialStructureElement);

	ElevationOfRefHeight : OPTIONAL IfcStrippedOptional;

	ElevationOfTerrain : OPTIONAL IfcStrippedOptional;

	BuildingAddress : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcBuildingStorey

 SUBTYPE OF (IfcSpatialStructureElement);

	Elevation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCartesianPoint

 SUBTYPE OF (IfcPoint);

	Coordinates : LIST [1:3] OF IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(Coordinates);

END_ENTITY;



ENTITY IfcClassification

 SUBTYPE OF (IfcExternalInformation);

	Source : OPTIONAL IfcLabel;

	Edition : OPTIONAL IfcStrippedOptional;

	EditionDate : OPTIONAL IfcStrippedOptional;

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	Location : OPTIONAL IfcStrippedOptional;

	ReferenceTokens : OPTIONAL LIST [1:?] OF IfcIdentifier;

 INVERSE

	ClassificationForObjects : SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;

	HasReferences : SET [0:?] OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;



ENTITY IfcClassificationReference

 SUBTYPE OF (IfcExternalReference);

	ReferencedSource : OPTIONAL IfcClassificationReferenceSelect;

	Description : OPTIONAL IfcStrippedOptional;

	Sort : OPTIONAL IfcStrippedOptional;

 INVERSE

	ClassificationRefForObjects : SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;

	HasReferences : SET [0:?] OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;



ENTITY IfcComplexPropertyTemplate

 SUBTYPE OF (IfcPropertyTemplate);

	UsageName : OPTIONAL IfcStrippedOptional;

	TemplateType : OPTIONAL IfcStrippedOptional;

	HasPropertyTemplates : OPTIONAL SET [1:?] OF IfcPropertyTemplate;

END_ENTITY;



ENTITY IfcConstraint

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcMetric

    ,IfcObjective));

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	ConstraintGrade : IfcConstraintEnum;

	ConstraintSource : OPTIONAL IfcStrippedOptional;

	CreatingActor : OPTIONAL IfcStrippedOptional;

	CreationTime : OPTIONAL IfcStrippedOptional;

	UserDefinedGrade : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcContext

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProject

    ,IfcProjectLibrary))

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

	LongName : OPTIONAL IfcStrippedOptional;

	Phase : OPTIONAL IfcStrippedOptional;

	RepresentationContexts : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	UnitsInContext : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;

	Declares : SET [0:?] OF IfcRelDeclares FOR RelatingContext;

END_ENTITY;



ENTITY IfcControl

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcWorkCalendar))

 SUBTYPE OF (IfcObject);

	Identification : OPTIONAL IfcStrippedOptional;

 INVERSE

	Controls : SET [0:?] OF IfcRelAssignsToControl FOR RelatingControl;

END_ENTITY;



ENTITY IfcCurve

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBoundedCurve

    ,IfcLine))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := IfcCurveDim(SELF);

END_ENTITY;



ENTITY IfcDirection

 SUBTYPE OF (IfcGeometricRepresentationItem);

	DirectionRatios : LIST [2:3] OF IfcStrippedOptional;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(DirectionRatios);

END_ENTITY;



ENTITY IfcElementQuantity

 SUBTYPE OF (IfcQuantitySet);

	MethodOfMeasurement : OPTIONAL IfcStrippedOptional;

	Quantities : SET [1:?] OF IfcPhysicalQuantity;

END_ENTITY;



ENTITY IfcExternalInformation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcClassification));

END_ENTITY;



ENTITY IfcExternalReference

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcClassificationReference));

	Location : OPTIONAL IfcStrippedOptional;

	Identification : OPTIONAL IfcIdentifier;

	Name : OPTIONAL IfcLabel;

END_ENTITY;



ENTITY IfcExtrudedAreaSolid

 SUBTYPE OF (IfcSweptAreaSolid);

	ExtrudedDirection : IfcDirection;

	Depth : IfcPositiveLengthMeasure;

END_ENTITY;



ENTITY IfcGeometricCurveSet

 SUBTYPE OF (IfcGeometricSet);

END_ENTITY;



ENTITY IfcGeometricRepresentationContext

 SUBTYPE OF (IfcRepresentationContext);

	CoordinateSpaceDimension : IfcDimensionCount;

	Precision : OPTIONAL IfcStrippedOptional;

	WorldCoordinateSystem : IfcAxis2Placement;

	TrueNorth : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcGeometricRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCurve

    ,IfcDirection

    ,IfcGeometricSet

    ,IfcPlacement

    ,IfcPoint

    ,IfcSolidModel

    ,IfcVector))

 SUBTYPE OF (IfcRepresentationItem);

END_ENTITY;



ENTITY IfcGeometricSet

 SUPERTYPE OF (ONEOF

    (IfcGeometricCurveSet))

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Elements : SET [1:?] OF IfcGeometricSetSelect;

 DERIVE

	Dim : IfcDimensionCount := Elements[1].Dim;

END_ENTITY;



ENTITY IfcGroup

 SUPERTYPE OF (ONEOF

    (IfcSystem))

 SUBTYPE OF (IfcObject);

 INVERSE

	IsGroupedBy : SET [0:?] OF IfcRelAssignsToGroup FOR RelatingGroup;

END_ENTITY;



ENTITY IfcLine

 SUBTYPE OF (IfcCurve);

	Pnt : IfcCartesianPoint;

	Dir : IfcVector;

END_ENTITY;



ENTITY IfcMaterial

 SUBTYPE OF (IfcMaterialDefinition);

	Name : IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Category : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcMetric

 SUBTYPE OF (IfcConstraint);

	Benchmark : IfcBenchmarkEnum;

	ValueSource : OPTIONAL IfcLabel;

	DataValue : IfcMetricValueSelect;

	ReferencePath : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcObject

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcActor

    ,IfcControl

    ,IfcGroup

    ,IfcProduct))

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsTypedBy : SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;

END_ENTITY;



ENTITY IfcObjectDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcContext

    ,IfcObject

    ,IfcTypeObject))

 SUBTYPE OF (IfcRoot);

 INVERSE

	HasAssignments : SET [0:?] OF IfcRelAssigns FOR RelatedObjects;

	HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;

	IsDecomposedBy : SET [0:?] OF IfcRelAggregates FOR RelatingObject;

	Decomposes : SET [0:1] OF IfcRelAggregates FOR RelatedObjects;

	HasAssociations : SET [0:?] OF IfcRelAssociates FOR RelatedObjects;

END_ENTITY;



ENTITY IfcObjective

 SUBTYPE OF (IfcConstraint);

	BenchmarkValues : OPTIONAL LIST [1:?] OF IfcConstraint;

	LogicalAggregator : OPTIONAL IfcStrippedOptional;

	ObjectiveQualifier : IfcObjectiveEnum;

	UserDefinedQualifier : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcOccupant

 SUBTYPE OF (IfcActor);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPhysicalQuantity

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPhysicalSimpleQuantity));

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPhysicalSimpleQuantity

 ABSTRACT

 SUBTYPE OF (IfcPhysicalQuantity);

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPlacement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcAxis1Placement))

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Location : IfcCartesianPoint;

 DERIVE

	Dim : IfcDimensionCount := Location.Dim;

END_ENTITY;



ENTITY IfcPoint

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCartesianPoint))

 SUBTYPE OF (IfcGeometricRepresentationItem);

END_ENTITY;



ENTITY IfcProduct

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialElement))

 SUBTYPE OF (IfcObject);

	ObjectPlacement : OPTIONAL IfcStrippedOptional;

	Representation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProductDefinitionShape

 SUBTYPE OF (IfcProductRepresentation);

 INVERSE

	ShapeOfProduct : SET [1:?] OF IfcProduct FOR Representation;

END_ENTITY;



ENTITY IfcProductRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProductDefinitionShape));

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Representations : LIST [1:?] OF IfcRepresentation;

END_ENTITY;



ENTITY IfcProfileDef;

	ProfileType : IfcProfileTypeEnum;

	ProfileName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProject

 SUBTYPE OF (IfcContext);

END_ENTITY;



ENTITY IfcProjectLibrary

 SUBTYPE OF (IfcContext);

END_ENTITY;



ENTITY IfcProperty

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSimpleProperty))

 SUBTYPE OF (IfcPropertyAbstraction);

	Name : IfcIdentifier;

	Description : OPTIONAL IfcStrippedOptional;

 INVERSE

	PartOfPset : SET [0:?] OF IfcPropertySet FOR HasProperties;

END_ENTITY;



ENTITY IfcPropertyAbstraction

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcProperty));

END_ENTITY;



ENTITY IfcPropertyBoundedValue

 SUBTYPE OF (IfcSimpleProperty);

	UpperBoundValue : OPTIONAL IfcStrippedOptional;

	LowerBoundValue : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

	SetPointValue : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySetDefinition

    ,IfcPropertyTemplateDefinition))

 SUBTYPE OF (IfcRoot);

 INVERSE

	HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;

	HasAssociations : SET [0:?] OF IfcRelAssociates FOR RelatedObjects;

END_ENTITY;



ENTITY IfcPropertyListValue

 SUBTYPE OF (IfcSimpleProperty);

	ListValues : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyReferenceValue

 SUBTYPE OF (IfcSimpleProperty);

	UsageName : OPTIONAL IfcStrippedOptional;

	PropertyReference : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertySet

 SUBTYPE OF (IfcPropertySetDefinition);

	HasProperties : SET [1:?] OF IfcProperty;

END_ENTITY;



ENTITY IfcPropertySetDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySet

    ,IfcQuantitySet))

 SUBTYPE OF (IfcPropertyDefinition);

 INVERSE

	DefinesType : SET [0:?] OF IfcTypeObject FOR HasPropertySets;

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByTemplate FOR RelatedPropertySets;

	DefinesOccurrence : SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;

END_ENTITY;



ENTITY IfcPropertySetTemplate

 SUBTYPE OF (IfcPropertyTemplateDefinition);

	TemplateType : OPTIONAL IfcPropertySetTemplateTypeEnum;

	ApplicableEntity : OPTIONAL IfcStrippedOptional;

	HasPropertyTemplates : SET [1:?] OF IfcPropertyTemplate;

 INVERSE

	Defines : SET [0:?] OF IfcRelDefinesByTemplate FOR RelatingTemplate;

END_ENTITY;



ENTITY IfcPropertySingleValue

 SUBTYPE OF (IfcSimpleProperty);

	NominalValue : OPTIONAL IfcValue;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyTemplate

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcComplexPropertyTemplate

    ,IfcSimplePropertyTemplate))

 SUBTYPE OF (IfcPropertyTemplateDefinition);

 INVERSE

	PartOfComplexTemplate : SET [0:?] OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;

	PartOfPsetTemplate : SET [0:?] OF IfcPropertySetTemplate FOR HasPropertyTemplates;

END_ENTITY;



ENTITY IfcPropertyTemplateDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertySetTemplate

    ,IfcPropertyTemplate))

 SUBTYPE OF (IfcPropertyDefinition);

END_ENTITY;



ENTITY IfcQuantitySet

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcElementQuantity))

 SUBTYPE OF (IfcPropertySetDefinition);

END_ENTITY;



ENTITY IfcRecurrencePattern;

	RecurrenceType : IfcRecurrenceTypeEnum;

	DayComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	WeekdayComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	MonthComponent : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	Position : OPTIONAL IfcStrippedOptional;

	Interval : OPTIONAL IfcStrippedOptional;

	Occurrences : OPTIONAL IfcStrippedOptional;

	TimePeriods : OPTIONAL LIST [1:?] OF IfcTimePeriod;

END_ENTITY;



ENTITY IfcReference;

	TypeIdentifier : OPTIONAL IfcIdentifier;

	AttributeIdentifier : OPTIONAL IfcIdentifier;

	InstanceName : OPTIONAL IfcLabel;

	ListPositions : OPTIONAL LIST [1:?] OF INTEGER;

	InnerReference : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcRelAggregates

 SUBTYPE OF (IfcRelDecomposes);

	RelatingObject : IfcObjectDefinition;

	RelatedObjects : SET [1:?] OF IfcObjectDefinition;

END_ENTITY;



ENTITY IfcRelAssigns

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssignsToActor

    ,IfcRelAssignsToControl

    ,IfcRelAssignsToGroup))

 SUBTYPE OF (IfcRelationship);

	RelatedObjects : SET [1:?] OF IfcObjectDefinition;

	RelatedObjectsType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelAssignsToActor

 SUBTYPE OF (IfcRelAssigns);

	RelatingActor : IfcActor;

	ActingRole : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelAssignsToControl

 SUBTYPE OF (IfcRelAssigns);

	RelatingControl : IfcControl;

END_ENTITY;



ENTITY IfcRelAssignsToGroup

 SUBTYPE OF (IfcRelAssigns);

	RelatingGroup : IfcGroup;

END_ENTITY;



ENTITY IfcRelAssociates

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssociatesClassification

    ,IfcRelAssociatesConstraint))

 SUBTYPE OF (IfcRelationship);

	RelatedObjects : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelAssociatesClassification

 SUBTYPE OF (IfcRelAssociates);

	RelatingClassification : IfcClassificationSelect;

END_ENTITY;



ENTITY IfcRelAssociatesConstraint

 SUBTYPE OF (IfcRelAssociates);

	Intent : OPTIONAL IfcStrippedOptional;

	RelatingConstraint : IfcConstraint;

END_ENTITY;



ENTITY IfcRelDeclares

 SUBTYPE OF (IfcRelationship);

	RelatingContext : IfcContext;

	RelatedDefinitions : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDecomposes

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAggregates))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefines

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelDefinesByProperties

    ,IfcRelDefinesByTemplate

    ,IfcRelDefinesByType))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefinesByProperties

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:1] OF IfcObjectDefinition;

	RelatingPropertyDefinition : IfcPropertySetDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDefinesByTemplate

 SUBTYPE OF (IfcRelDefines);

	RelatedPropertySets : SET [1:?] OF IfcPropertySetDefinition;

	RelatingTemplate : IfcPropertySetTemplate;

END_ENTITY;



ENTITY IfcRelDefinesByType

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:?] OF IfcObject;

	RelatingType : IfcTypeObject;

END_ENTITY;



ENTITY IfcRelationship

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssigns

    ,IfcRelAssociates

    ,IfcRelDeclares

    ,IfcRelDecomposes

    ,IfcRelDefines))

 SUBTYPE OF (IfcRoot);

END_ENTITY;



ENTITY IfcRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcShapeModel));

	ContextOfItems : IfcRepresentationContext;

	RepresentationIdentifier : OPTIONAL IfcLabel;

	RepresentationType : OPTIONAL IfcLabel;

	Items : SET [1:?] OF IfcRepresentationItem;

 INVERSE

	OfProductRepresentation : SET [0:?] OF IfcProductRepresentation FOR Representations;

END_ENTITY;



ENTITY IfcRepresentationContext

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGeometricRepresentationContext));

	ContextIdentifier : OPTIONAL IfcStrippedOptional;

	ContextType : OPTIONAL IfcStrippedOptional;

 INVERSE

	RepresentationsInContext : SET [0:?] OF IfcRepresentation FOR ContextOfItems;

END_ENTITY;



ENTITY IfcRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGeometricRepresentationItem));

END_ENTITY;



ENTITY IfcRevolvedAreaSolid

 SUBTYPE OF (IfcSweptAreaSolid);

	Axis : IfcAxis1Placement;

	Angle : IfcPlaneAngleMeasure;

 DERIVE

	AxisLine : IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));

END_ENTITY;



ENTITY IfcRoot

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcObjectDefinition

    ,IfcPropertyDefinition

    ,IfcRelationship));

	GlobalId : IfcGloballyUniqueId;

	OwnerHistory : OPTIONAL IfcStrippedOptional;

	Name : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSchedulingTime

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcWorkTime));

	Name : OPTIONAL IfcStrippedOptional;

	DataOrigin : OPTIONAL IfcStrippedOptional;

	UserDefinedDataOrigin : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcShapeModel

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcShapeRepresentation))

 SUBTYPE OF (IfcRepresentation);

END_ENTITY;



ENTITY IfcShapeRepresentation

 SUBTYPE OF (IfcShapeModel);

END_ENTITY;



ENTITY IfcSimpleProperty

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertyBoundedValue

    ,IfcPropertyListValue

    ,IfcPropertyReferenceValue

    ,IfcPropertySingleValue))

 SUBTYPE OF (IfcProperty);

END_ENTITY;



ENTITY IfcSimplePropertyTemplate

 SUBTYPE OF (IfcPropertyTemplate);

	TemplateType : OPTIONAL IfcStrippedOptional;

	PrimaryMeasureType : OPTIONAL IfcStrippedOptional;

	SecondaryMeasureType : OPTIONAL IfcStrippedOptional;

	Enumerators : OPTIONAL IfcStrippedOptional;

	PrimaryUnit : OPTIONAL IfcStrippedOptional;

	SecondaryUnit : OPTIONAL IfcStrippedOptional;

	Expression : OPTIONAL IfcStrippedOptional;

	AccessState : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSite

 SUBTYPE OF (IfcSpatialStructureElement);

	RefLatitude : OPTIONAL IfcStrippedOptional;

	RefLongitude : OPTIONAL IfcStrippedOptional;

	RefElevation : OPTIONAL IfcStrippedOptional;

	LandTitleNumber : OPTIONAL IfcStrippedOptional;

	SiteAddress : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSolidModel

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSweptAreaSolid))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcSpace

 SUBTYPE OF (IfcSpatialStructureElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

	ElevationWithFlooring : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpaceType

 SUBTYPE OF (IfcSpatialStructureElementType);

	PredefinedType : IfcSpaceTypeEnum;

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialStructureElement))

 SUBTYPE OF (IfcProduct);

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpatialStructureElementType))

 SUBTYPE OF (IfcTypeProduct);

	ElementType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialStructureElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBuilding

    ,IfcBuildingStorey

    ,IfcSite

    ,IfcSpace))

 SUBTYPE OF (IfcSpatialElement);

	CompositionType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialStructureElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcSpaceType))

 SUBTYPE OF (IfcSpatialElementType);

END_ENTITY;



ENTITY IfcSweptAreaSolid

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcExtrudedAreaSolid

    ,IfcRevolvedAreaSolid))

 SUBTYPE OF (IfcSolidModel);

	SweptArea : IfcProfileDef;

	Position : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSystem

 SUPERTYPE OF (ONEOF

    (IfcZone))

 SUBTYPE OF (IfcGroup);

END_ENTITY;



ENTITY IfcTable;

	Name : OPTIONAL IfcStrippedOptional;

	Rows : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Columns : OPTIONAL LIST [1:?] OF IfcTableColumn;

 DERIVE

	NumberOfCellsInRow : INTEGER := HIINDEX(Rows[1].RowCells);

	NumberOfHeadings : INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));

	NumberOfDataRows : INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));

END_ENTITY;



ENTITY IfcTableColumn;

	Identifier : OPTIONAL IfcIdentifier;

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

	ReferencePath : OPTIONAL IfcReference;

END_ENTITY;



ENTITY IfcTimePeriod;

	StartTime : IfcTime;

	EndTime : IfcTime;

END_ENTITY;



ENTITY IfcTypeObject

 SUPERTYPE OF (ONEOF

    (IfcTypeProduct))

 SUBTYPE OF (IfcObjectDefinition);

	ApplicableOccurrence : OPTIONAL IfcStrippedOptional;

	HasPropertySets : OPTIONAL SET [1:?] OF IfcStrippedOptional;

 INVERSE

	Types : SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

END_ENTITY;



ENTITY IfcTypeProduct

 SUPERTYPE OF (ONEOF

    (IfcSpatialElementType))

 SUBTYPE OF (IfcTypeObject);

	RepresentationMaps : OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;

	Tag : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcVector

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Orientation : IfcDirection;

	Magnitude : IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := Orientation.Dim;

END_ENTITY;



ENTITY IfcWorkCalendar

 SUBTYPE OF (IfcControl);

	WorkingTimes : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	ExceptionTimes : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWorkTime

 SUBTYPE OF (IfcSchedulingTime);

	RecurrencePattern : OPTIONAL IfcRecurrencePattern;

	Start : OPTIONAL IfcDate;

	Finish : OPTIONAL IfcDate;

END_ENTITY;



ENTITY IfcZone

 SUBTYPE OF (IfcSystem);

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



RULE IfcRepresentationContextSameWCS FOR

	(IfcGeometricRepresentationContext);

LOCAL

  IsDifferent  : LOGICAL := FALSE;

END_LOCAL;

  IF (SIZEOF(IfcGeometricRepresentationContext) > 1)

  THEN

    REPEAT i := 2 TO HIINDEX(IfcGeometricRepresentationContext);

      IF (IfcGeometricRepresentationContext[1].WorldCoordinateSystem :<>: IfcGeometricRepresentationContext[i].WorldCoordinateSystem)

      THEN

        IsDifferent := (NOT(IfcSameValidPrecision(IfcGeometricRepresentationContext[1].Precision,

                                                  IfcGeometricRepresentationContext[i].Precision)))

                    OR (NOT(IfcSameAxis2Placement(IfcGeometricRepresentationContext[1].WorldCoordinateSystem,

                                                  IfcGeometricRepresentationContext[i].WorldCoordinateSystem,

                                                  IfcGeometricRepresentationContext[1].Precision)));

        IF (IsDifferent = TRUE) THEN

          ESCAPE;

        END_IF;

      END_IF;

    END_REPEAT;

  END_IF;

    WHERE

      WR1 : IsDifferent = FALSE;

END_RULE;



RULE IfcSingleProjectInstance FOR

	(IfcProject);



    WHERE

      WR1 : SIZEOF(IfcProject) <= 1;

END_RULE;



END_SCHEMA;








Annex_VI_MVD_BPIE2013/annex/annex-a/default/ifc4.ifc.txt

ISO-10303-21;

HEADER;

FILE_DESCRIPTION((),'2;1');

FILE_NAME('E:\\dev\\dRofus\\MVD_BPIE2013\\annex\\annex-a\\default\\ifc4.ifc.txt','2013-07-23T16:50:34',('Sony DUO 11'),('VAIO'),'buildingSMART IFCDOC 5.2','buildingSMART IFC Documentation Generator',$);

FILE_SCHEMA(('IFC4'));

ENDSEC;



DATA;

#1= IFCPROJECT('1TkzcJs8jA7gSjsa6Ni4v0',$,'IFC4 Property Set Templates',$,$,$,$,$,$);

#2= IFCLIBRARYINFORMATION('IFC4 Property Set Templates','IFC4',$,'2013-07-23T16:50:34','',$);

#3= IFCRELASSOCIATESLIBRARY('1BFv4CkQH6WuMpvxYi2HSH',$,$,$,(#1),#2);

#4= IFCRELDECLARES('22TgHTJMT779Dsu8E2lmOQ',$,$,$,#1,(#5,#132,#207,#266,#319,#408,#469,#494,#550,#711,#752,#756,#764,#773,#775,#791,#798,#811,#823,#830,#837,#851,#862,#870,#875,#883,#890,#903,#911,#924,#930));

#5= IFCPROPERTYSETTEMPLATE('0RJjmgr_D6L8BzHPUVsPuc',$,'Pset_BuildingCommon','Properties common to the definition of all instances of IfcBuilding. Please note that several building attributes are handled directly at the IfcBuilding instance, the building number (or short name) by IfcBuilding.Name, the building name (or long name) by IfcBuilding.LongName, and the description (or comments) by IfcBuilding.Description. Actual building quantities, like building perimeter, building area and building volume are provided by IfcElementQuantity, and the building classification according to national building code by IfcClassificationReference.',.PSET_TYPEDRIVENOVERRIDE.,'IfcBuilding',(#12,#21,#30,#39,#48,#57,#66,#75,#84,#93,#100,#109,#118,#123));

#6= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#7= IFCRELASSOCIATESLIBRARY('1j7QQ0mqzBY9CPqg1kLblb',$,$,$,(#5),#6);

#8= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcBuilding. Veuillez noter que plusieurs attributs sont port\S\is directement par l''instance IfcBuilding : le num\S\iro du b\S\btiment ou nom court (IfcBuilding.Name), le nom ou nom long (IfcBuilding.LongName), et la description ou des commentaires (IfcBuilding.Description). Les quantit\S\is r\S\ielles du site comme le p\S\irim\S\htre, la superficie et le volume du b\S\btiment sont fournis par des instances de IfcElementQuantity, et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference.','fr-FR',#2);

#9= IFCRELASSOCIATESLIBRARY('0AnMCTZnX1cuVNmvkz4CqY',$,$,$,(#5),#8);

#10= IFCLIBRARYREFERENCE($,$,$,'IfcBuilding\X2\30AA30D630B830A730AF30C8306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930025EFA726930CA30F330D030FC306F\X0\IfcBuilding.Name\X2\30015EFA7269540D79F0306F\X0\IfcBuilding.LondName\X2\3001305D305730668A188FF0307E305F306F30B330E130F330C8306F\X0\IfcBuilding.Description\X2\30678A2D5B9A3059308B30025B9F969B306E5EFA7269306B95A23059308B657091CF30014F8B304830705EFA7269546856F2957730015EFA726997627A4D30015EFA72694F537A4D7B49306F\X0\IfcElementQuantity\X2\30678A2D5B9A3059308B3002307E305F30015EFA7BC957FA6E966CD5306E5EFA72695206985E306B95A230573066306F3001\X0\IfcClassificationReference\X2\30678A2D5B9A3059308B3002\X0\','ja-JP',#2);

#11= IFCRELASSOCIATESLIBRARY('22zNJ1L396HA8m85VqyB_2',$,$,$,(#5),#10);

#12= IFCSIMPLEPROPERTYTEMPLATE('0uY_H5tk1AEPG2Y5fH4oxe',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#13= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Geb\S\dude, z.B. nach der Geb\S\dudelassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#14= IFCRELASSOCIATESLIBRARY('2$vd1tOivFMfimMT3Gv7C7',$,$,$,(#12),#13);

#15= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte de ce projet (exemple : "type A1"). A fournir s''il n''y a pas de r\S\if\S\irence \S\` une classification en usage.','fr-FR',#2);

#16= IFCRELASSOCIATESLIBRARY('22oq2vnBT7Xvkhi2hjcuD6',$,$,$,(#12),#15);

#17= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#18= IFCRELASSOCIATESLIBRARY('06D0x7PJnB78IuklKW1smG',$,$,$,(#12),#17);

#19= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#20= IFCRELASSOCIATESLIBRARY('16wJlwS2j3hf9F9ZCTeRG9',$,$,$,(#12),#19);

#21= IFCSIMPLEPROPERTYTEMPLATE('3$aUZW66f4ewT4eozQ_IPe',$,'BuildingID','A unique identifier assigned to a building. A temporary identifier is initially assigned at the time of making a planning application. This temporary identifier is changed to a permanent identifier when the building is registered into a statutory buildings and properties database.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#22= IFCLIBRARYREFERENCE($,$,'Geb\S\dudekennzeichen','Geb\S\dudekennzeichen dieses Geb\S\dudes. W\S\dhrend der Baueingabe ist es das tempor\S\dre Kennzeichnen des Bauantrags.','de-DE',#2);

#23= IFCRELASSOCIATESLIBRARY('1CRq$ZoAzBB8RC$X$lBIw$',$,$,$,(#21),#22);

#24= IFCLIBRARYREFERENCE($,$,'IdBatiment','Un identifiant unique attribu\S\i au b\S\btiment. Un identifiant temporaire est attribu\S\i au moment de la programmation. Il est ensuite remplac\S\i par un identifiant permanent lorsque le b\S\btiment est enregistr\S\i dans une base de donn\S\ies de nature r\S\hglementaire.','fr-FR',#2);

#25= IFCRELASSOCIATESLIBRARY('1ouLvBzU18rvYZbDxGTtje',$,$,$,(#21),#24);

#26= IFCLIBRARYREFERENCE($,$,'\X2\5EFA72698A1853F7\X0\','\X2\5EFA7269306B4ED84E0E3055308C308B30E630CB30FC30AF306A8B5852255B5030028A08753B89818ACB306E969B306B4F7F75283055308C308B521D671F306E4E0066427684306A8B5852255B5030023053306E4E0066427684306A8B5852255B50306F30015EFA7269304C6B635F0F306B767B93323055308C305F969B306B60524E457684306A8B5852255B5030783068590966F43055308C308B3002\X0\','ja-JP',#2);

#27= IFCRELASSOCIATESLIBRARY('0bZs9V46T8vu8BJfKuqN7G',$,$,$,(#21),#26);

#28= IFCLIBRARYREFERENCE($,$,'\X2\AC74BB3C\X0\ ID','\X2\AC74BB3CC5D0\X0\ \X2\BD80C5ECB418B294\X0\ \X2\ACE0C720\X0\ \X2\C2DDBCC4C790C774B2E4\X0\. \X2\ACC4D68D\X0\ \X2\C694CCADC2DC\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\CD08AE30\X0\ \X2\C784C2DC\X0\ \X2\C2DDBCC4C790C774B2E4\X0\. \X2\C774\X0\ \X2\C784C2DC\X0\ \X2\C2DDBCC4C790B294\X0\ \X2\AC74BB3CC774\X0\ \X2\C815C2DDC73CB85C\X0\ \X2\B4F1B85DB41C\X0\ \X2\ACBDC6B0C5D0\X0\ \X2\C601AD6CC801C778\X0\ \X2\C2DDBCC4C790B85C\X0\ \X2\BCC0ACBDB41CB2E4\X0\.','ko-KR',#2);

#29= IFCRELASSOCIATESLIBRARY('1gaczCp3nArRtyseiuLjjJ',$,$,$,(#21),#28);

#30= IFCSIMPLEPROPERTYTEMPLATE('0VbIJkvNXDrhg6OYrKAcy5',$,'IsPermanentID','Indicates whether the identity assigned to a building is permanent (= TRUE) or temporary (=FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#31= IFCLIBRARYREFERENCE($,$,'Geb\S\dudekennzeichen permanent','Angabe, on das angegebene Geb\S\dudekennzeichen permanent ist (TRUE), oder eine tempor\S\dre Antragsnummer (FALSE).','de-DE',#2);

#32= IFCRELASSOCIATESLIBRARY('2Nxi2t2mjDZwc0ADRL7A7G',$,$,$,(#30),#31);

#33= IFCLIBRARYREFERENCE($,$,'IdPermanent','Indique si l''identifiant attribu\S\ie au b\S\btiment est permanent (=VRAI) ou temporaire (=FAUX).','fr-FR',#2);

#34= IFCRELASSOCIATESLIBRARY('1lkmdTONX83huIv1Ki1oUP',$,$,$,(#30),#33);

#35= IFCLIBRARYREFERENCE($,$,'\X2\6C384E45\X0\ID\X2\533A5206\X0\','\X2\5EFA7269\X0\ID\X2\304C60524E457684306A\X0\ID\X2\304B30693046304B306E30D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#36= IFCRELASSOCIATESLIBRARY('1VsIYE4Iz3UxIJakV85BQk',$,$,$,(#30),#35);

#37= IFCLIBRARYREFERENCE($,$,'\X2\C601AD6C\X0\ ID \X2\AD6CBD84\X0\','\X2\AC74BB3C\X0\ ID\X2\AC00\X0\ \X2\C601AD6CC801C778\X0\ ID \X2\C5ECBD80AC12\X0\','ko-KR',#2);

#38= IFCRELASSOCIATESLIBRARY('14seLaRfz7XB0I1AiNAW8d',$,$,$,(#30),#37);

#39= IFCSIMPLEPROPERTYTEMPLATE('24X9Xpqlb4YOgjD_LZTTpo',$,'ConstructionMethod','The type of construction action to the building, the project deals with, e.g. new construction, renovation, refurbishment, etc.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#40= IFCLIBRARYREFERENCE($,$,'Konstruktionsart','Wesentliche Konstruktionsart des Geb\S\dudes (Stahlbeton, Stahlbau, Holzfachwerk, etc.)','de-DE',#2);

#41= IFCRELASSOCIATESLIBRARY('1kNsMMHs5DEgttQge85Mtx',$,$,$,(#39),#40);

#42= IFCLIBRARYREFERENCE($,$,'RisqueIncendieUsagePrincipal','Le type d''intervention sur le b\S\btiment : construction neuve, r\S\inovation, r\S\ihabilitation, etc.','fr-FR',#2);

#43= IFCRELASSOCIATESLIBRARY('2sNw4dgdL6qxGuR5EJXA0N',$,$,$,(#39),#42);

#44= IFCLIBRARYREFERENCE($,$,'\X2\5DE54E8B7A2E5225\X0\','\X2\5DE54E8B306B304A3051308B30BF30A430D730024F8BFF1A65B07BC930FB30EA30CE30D930FC30B730E730F330FB653988C57B493002\X0\','ja-JP',#2);

#45= IFCRELASSOCIATESLIBRARY('2fAM8mKN9Ab9QFvOPWKqO6',$,$,$,(#39),#44);

#46= IFCLIBRARYREFERENCE($,$,'\X2\ACF5C0AC\X0\ \X2\C885B958\X0\','\X2\ACF5C0ACC758\X0\ \X2\C720D615\X0\. \X2\C608\X0\ : \X2\C2E0CD95\X0\ \X2\B9ACB178BCA0C774C158\X0\ \S\7 \X2\AC1CC7A5\X0\ \X2\B4F1\X0\.','ko-KR',#2);

#47= IFCRELASSOCIATESLIBRARY('2v4yE5fgP4jB_rjOG6HG4F',$,$,$,(#39),#46);

#48= IFCSIMPLEPROPERTYTEMPLATE('28E9AF2fb2y9ME2eQlbnup',$,'FireProtectionClass','Main fire protection class for the building which is assigned from the fire protection classification table as given by the relevant national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#49= IFCLIBRARYREFERENCE($,$,'Geb\S\dudeklasse Brandschutz','Zugewiesene Geb\S\dudeklasse nach der nationalen Brandschutzverordnung.','de-DE',#2);

#50= IFCRELASSOCIATESLIBRARY('21duIabOLFwPxherA2Q5gX',$,$,$,(#48),#49);

#51= IFCLIBRARYREFERENCE($,$,'RisqueIncendieUsageSecondaire','Classe principale de protection contre le risque incendie, selon la r\S\iglementation nationale.','fr-FR',#2);

#52= IFCRELASSOCIATESLIBRARY('2VbgkzcCr4SBYvSuqpaEbF',$,$,$,(#48),#51);

#53= IFCLIBRARYREFERENCE($,$,'\X2\8010706B7B497D1A\X0\','\X2\4E3B8981306A9632706B7B497D1A300295A290233059308B5EFA7BC957FA6E966CD530016D8896326CD5306A3069306E56FD5BB657FA6E96309253C271673002\X0\','ja-JP',#2);

#54= IFCRELASSOCIATESLIBRARY('27W$TF$7XBEwdy2qEUjbna',$,$,$,(#48),#53);

#55= IFCLIBRARYREFERENCE($,$,'\X2\BC29D654\X0\ \X2\B4F1AE09\X0\','\X2\C8FCC694\X0\ \X2\BC29D654\X0\ \X2\B4F1AE09\X0\. \X2\AD00B828\X0\ \X2\AC74CD95\X0\ \X2\AE30C900BC95\X0\, \X2\C18CBC29BC95\X0\ \X2\B4F1C758\X0\ \X2\AD6DAC00\X0\ \X2\D45CC900C744\X0\ \X2\CC38C870D558C2EDC2DCC624\X0\.','ko-KR',#2);

#56= IFCRELASSOCIATESLIBRARY('1h2WdCwuz2yRRYPkhfB1Mz',$,$,$,(#48),#55);

#57= IFCSIMPLEPROPERTYTEMPLATE('36SCJfS3j3vvg1Iarwf4IG',$,'SprinklerProtection','Indication whether this object is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#58= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob das Geb\S\dude durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#59= IFCRELASSOCIATESLIBRARY('1oKTf_OCj8Ah8_B$x3HNtR',$,$,$,(#57),#58);

#60= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#61= IFCRELASSOCIATESLIBRARY('2aqSzjT7DCcw1W3GlGA8y4',$,$,$,(#57),#60);

#62= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#63= IFCRELASSOCIATESLIBRARY('057UwnxBvBPwZ1y$NUdrZn',$,$,$,(#57),#62);

#64= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#65= IFCRELASSOCIATESLIBRARY('1gO4QXh0L5$BL_COHsZuzb',$,$,$,(#57),#64);

#66= IFCSIMPLEPROPERTYTEMPLATE('2rZW7gyc91UAeme_qxH9cg',$,'SprinklerProtectionAutomatic','Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#67= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob das Geb\S\dude durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#68= IFCRELASSOCIATESLIBRARY('1181YuWqz9outEQHOqEEww',$,$,$,(#66),#67);

#69= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#70= IFCRELASSOCIATESLIBRARY('2ae9_GfIv2BfxbDr_Y8zh5',$,$,$,(#66),#69);

#71= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA181EA52D5533A5206\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#72= IFCRELASSOCIATESLIBRARY('1_iVB6qrT598KfSRawLaoX',$,$,$,(#66),#71);

#73= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#74= IFCRELASSOCIATESLIBRARY('3AiBDNq8P9BuCfnMqDwoUm',$,$,$,(#66),#73);

#75= IFCSIMPLEPROPERTYTEMPLATE('1RcW1oGkL3yRBRZLST2YYF',$,'OccupancyType','Occupancy type for this object.\X\0AIt is defined according to the presiding national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#76= IFCLIBRARYREFERENCE($,$,'Nutzungsart','Hauptnutzungsart des Geb\S\dudes (Schulbau. Kaufhaus, etc.). Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#77= IFCRELASSOCIATESLIBRARY('3gtaRg0dDDJe8LBK72VQgT',$,$,$,(#75),#76);

#78= IFCLIBRARYREFERENCE($,$,'TypeOccupation','Type d''occupation. Est d\S\ifini selon le Code National en vigueur.','fr-FR',#2);

#79= IFCRELASSOCIATESLIBRARY('0p3mGd3FL2gRk_Ro26uDel',$,$,$,(#75),#78);

#80= IFCLIBRARYREFERENCE($,$,'\X2\53606709800530BF30A430D7\X0\','\X2\536067098005306E30BF30A430D730025EFA7BC957FA6E966CD5306B6E9662E03002\X0\','ja-JP',#2);

#81= IFCRELASSOCIATESLIBRARY('3D_5hLqv55mOnsBsajsp0i',$,$,$,(#75),#80);

#82= IFCLIBRARYREFERENCE($,$,'\X2\C810C720C790\X0\ \X2\C720D615\X0\','\X2\C810B839\X0\ \X2\C790C758\X0\ \X2\C720D615\X0\. \X2\AC74CD95\X0\ \X2\AE30C900BC95C744\X0\ \X2\C900C218D569B2C8B2E4\X0\.','ko-KR',#2);

#83= IFCRELASSOCIATESLIBRARY('0PZ6ALsFX0leaW9Vw8b2hc',$,$,$,(#75),#82);

#84= IFCSIMPLEPROPERTYTEMPLATE('326DiziMbDTR69HlayijeL',$,'GrossPlannedArea','Total planned gross area for the building  Used for programming the building.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#85= IFCLIBRARYREFERENCE($,$,'Bruttofl\S\dche nach Raumprogramm','Geforderte Bruttofl\S\dche des Geb\S\dudes laut Raumprogramm.','de-DE',#2);

#86= IFCRELASSOCIATESLIBRARY('3uYTasewv3EhBwTG_ZpK3x',$,$,$,(#84),#85);

#87= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#88= IFCRELASSOCIATESLIBRARY('2XELQP$tDFKQ7rq5qL8bhn',$,$,$,(#84),#87);

#89= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale du b\S\btiment. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#90= IFCRELASSOCIATESLIBRARY('1Qen1eR0X6pRALIWVtIqu1',$,$,$,(#84),#89);

#91= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#92= IFCRELASSOCIATESLIBRARY('1YWZDIzUb1MQINI2fCekYn',$,$,$,(#84),#91);

#93= IFCSIMPLEPROPERTYTEMPLATE('2U4racCdL7NuPF2gFwnh45',$,'NetPlannedArea','Total planned net area for the building  Used for programming the building.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#94= IFCLIBRARYREFERENCE($,$,'Nettofl\S\dche nach Raumprogramm','Geforderte Nettofl\S\dche des Geb\S\dudes laut Raumprogramm.','de-DE',#2);

#95= IFCRELASSOCIATESLIBRARY('3w6VFYxfLA$Q4tSh6IsZPM',$,$,$,(#93),#94);

#96= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#97= IFCRELASSOCIATESLIBRARY('1qunujqgnC7vy9_xI6Wm_j',$,$,$,(#93),#96);

#98= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale du b\S\btiment. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#99= IFCRELASSOCIATESLIBRARY('3Q8Rs5tWX6feiybJujtLzv',$,$,$,(#93),#98);

#100= IFCSIMPLEPROPERTYTEMPLATE('3mw67QkOP2FgkSE$XomQB$',$,'NumberOfStoreys','The number of storeys within a building.\X\0ACaptured for those cases where the IfcBuildingStorey entity is not used. Note that if IfcBuilingStorey is asserted and the number of storeys in a building can be determined from it, then this approach should be used in preference to setting a property for the number of storeys.',.P_SINGLEVALUE.,'IfcInteger','',$,$,$,$,.READWRITE.);

#101= IFCLIBRARYREFERENCE($,$,'Geschossanzahl','Anzahl der Vollgeschosse des Geb\S\dudes. \X\0A\X\0ADieses Attribute soll nur dann eingef\S\|gt werden, wenn keine Geschosse als Objekte, IfcBuildingStorey, beinhaltet sind. Bei Unstimmigkeiten hat die Anzahl der IfcBuildingStorey Objekte Priorit\S\dt.','de-DE',#2);

#102= IFCRELASSOCIATESLIBRARY('3UFy0zXJDFoQixm9QbYrR7',$,$,$,(#100),#101);

#103= IFCLIBRARYREFERENCE($,$,'NombreNiveaux','Le nombre de niveaux dans un b\S\btiment, \S\` indiquer lorsque la classe IfcBuildingStorey n''est pas  utilis\S\ie. Il est pr\S\if\S\irable de cr\S\ier des instances d''IfcBuildingStorey et d''en d\S\iduire le nombre de niveaux plut\S\tt que de saisir cette propri\S\it\S\i.','fr-FR',#2);

#104= IFCRELASSOCIATESLIBRARY('1T9H_3hEL6KQFhLI44CZOw',$,$,$,(#100),#103);

#105= IFCLIBRARYREFERENCE($,$,'\X2\968E6570\X0\','\X2\5EFA7269968E306E65703002\X0\IfcBuildingStorey\X2\306E65703068306F95A24FC2306A304F627130463002\X0\','ja-JP',#2);

#106= IFCRELASSOCIATESLIBRARY('3aP5StpHL8ueNhCRuEV51s',$,$,$,(#100),#105);

#107= IFCLIBRARYREFERENCE($,$,'\X2\CE35\X0\ \X2\C218\X0\','\X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\C218\X0\. IfcBuildingStorey \X2\C218C640\X0\ \X2\AD00ACC4C5C6C774\X0\ \X2\CDE8AE09D55CB2E4\X0\.','ko-KR',#2);

#108= IFCRELASSOCIATESLIBRARY('210yZB7JT8AOV6OQtTJlur',$,$,$,(#100),#107);

#109= IFCSIMPLEPROPERTYTEMPLATE('3I7rTFU7H0F9bfddTUiH8T',$,'YearOfConstruction','Year of construction of this building, including expected year of completion.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#110= IFCLIBRARYREFERENCE($,$,'Baujahr','Jahr der Errichtung des Geb\S\dudes, einschlie\S\_liich des Jahres der geplanten Fertigstellung.','de-DE',#2);

#111= IFCRELASSOCIATESLIBRARY('2sOMfNhxX8T956jQv7BKNi',$,$,$,(#109),#110);

#112= IFCLIBRARYREFERENCE($,$,'AnneeConstruction','Ann\S\ie de construction de ce b\S\btiment, incluant l''ann\S\ie de parfait ach\S\hvement.','fr-FR',#2);

#113= IFCRELASSOCIATESLIBRARY('3MX88_SY9ERB58dlWBBqWT',$,$,$,(#109),#112);

#114= IFCLIBRARYREFERENCE($,$,'\X2\65BD5DE55E74\X0\','\X2\65BD5DE5306E5E7430027AE35DE5306E4E8860F35E743082542B30803002\X0\','ja-JP',#2);

#115= IFCRELASSOCIATESLIBRARY('2lCyD2Tx1069rAzupMDYIB',$,$,$,(#109),#114);

#116= IFCLIBRARYREFERENCE($,$,'\X2\C2DCACF5\X0\ \X2\B144\X0\','\X2\C2DCACF5\X0\ \X2\B144\X0\. \X2\C900ACF5\X0\ \X2\C608C815\X0\ \X2\B144\X0\ \X2\D3ECD568D55CB2E4\X0\.','ko-KR',#2);

#117= IFCRELASSOCIATESLIBRARY('0Sh3DpXXz8jALVk9Xy3kmf',$,$,$,(#109),#116);

#118= IFCSIMPLEPROPERTYTEMPLATE('1gOOuWWOv4dhO8LCsxKw7R',$,'YearOfLastRefurbishment','Year of last major refurbishment, or reconstruction, of the building (applies to reconstruction works).',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#119= IFCLIBRARYREFERENCE($,$,'letztes Renovierungsjahr','Jahr der letzten Renovierung des Geb\S\dudes.','de-DE',#2);

#120= IFCRELASSOCIATESLIBRARY('1q$hcJbarEyeaMCQJnDAWN',$,$,$,(#118),#119);

#121= IFCLIBRARYREFERENCE($,$,'Ann\S\ie de la derni\S\hre r\S\inovation','Ann\S\ie de la derni\S\hre r\S\inovation majeure ou de la reconstruction du b\S\btiment.','fr-FR',#2);

#122= IFCRELASSOCIATESLIBRARY('1kA71gx8HDMwj1xw9zrLP_',$,$,$,(#118),#121);

#123= IFCSIMPLEPROPERTYTEMPLATE('08pdJPm99Dew8RUchSQisX',$,'IsLandmarked','This builing is listed as a historic building (TRUE), or not (FALSE), or unknown.',.P_SINGLEVALUE.,'IfcLogical','',$,$,$,$,.READWRITE.);

#124= IFCLIBRARYREFERENCE($,$,'Denkmalschutz','Angabe, ob das Geb\S\dude dem Denkmalschutz unterliegt (WAHR) oder nicht (FALSCH).','de-DE',#2);

#125= IFCRELASSOCIATESLIBRARY('3wmOEiKlv57hNJwRH3WS8O',$,$,$,(#123),#124);

#126= IFCLIBRARYREFERENCE($,$,'ClasseMonumentHistorique','Indique si le b\S\btiment est class\S\i aux monuments historiques (VRAI) ou non (FAUX), ou si l''information n''est pas connue.','fr-FR',#2);

#127= IFCRELASSOCIATESLIBRARY('0Jc1qjn6z8h8CzTXxBDRW0',$,$,$,(#123),#126);

#128= IFCLIBRARYREFERENCE($,$,'\X2\30E930F330C930DE30FC30AF533A5206\X0\','\X2\3053306E5EFA7269306F6B7453F27684306A5EFA7269304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#129= IFCRELASSOCIATESLIBRARY('1FwJB4WyjBORAdmP7Um6ZD',$,$,$,(#123),#128);

#130= IFCLIBRARYREFERENCE($,$,'\X2\B79CB4DCB9C8D06C\X0\ \X2\AD6CBD84\X0\','\X2\C774\X0\ \X2\AC74BB3CC740\X0\ \X2\C5EDC0ACC801C778\X0\ \X2\AC74BB3C\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#131= IFCRELASSOCIATESLIBRARY('11n2rPuAnEDQ1v5Jkc7g1E',$,$,$,(#123),#130);

#132= IFCPROPERTYSETTEMPLATE('2SgZcfHKn2FeUPTc9rr$Qs',$,'Pset_BuildingStoreyCommon','Properties common to the definition of all instances of IfcBuildingStorey. Please note that several building attributes are handled directly at the IfcBuildingStorey instance, the building storey number (or short name) by IfcBuildingStorey.Name, the building storey name (or long name) by IfcBuildingStorey.LongName, and the description (or comments) by IfcBuildingStorey.Description. Actual building storey quantities, like building storey perimeter, building storey area and building storey volume are provided by IfcElementQuantity, and the building storey classification according to national building code by IfcClassificationReference.',.PSET_TYPEDRIVENOVERRIDE.,'IfcBuildingStorey',(#139,#148,#157,#166,#175,#184,#189,#198));

#133= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#134= IFCRELASSOCIATESLIBRARY('1z3r7ddaP8a8hychwKwLdR',$,$,$,(#132),#133);

#135= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de IfcBuildingStorey. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcBuildingStorey : le num\S\iro de l''\S\itage ou nom court (IfcBuildingStorey.Name), le nom ou nom long (IfcBuildingStorey.LongName), et la description ou des commentaires (IfcBuildingStorey.Description). Les quantit\S\is r\S\ielles de l''\S\itage comme le p\S\irim\S\htre, la superficie et le volume sont fournis par des instances de IfcElementQuantity et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference.','fr-FR',#2);

#136= IFCRELASSOCIATESLIBRARY('36iRp1r4P5iQBTtDdEaK7t',$,$,$,(#132),#135);

#137= IFCLIBRARYREFERENCE($,$,$,'IfcBuildinStorey(\X2\5EFA7269968E\X0\)\X2\306B95A23059308B30D730ED30D130C630A330BB30C330C85B9A7FA930025EFA7269968E30CA30F330D030FC306F\X0\IfcBuildingStorey.Name\X2\30015EFA7269968E540D79F0306F\X0\IfcBuildingStorey.LongName\X2\30015EFA7269968E306B95A23059308B8A188FF0306F\X0\IfcBuildingStorey.Description\X2\30678A2D5B9A3059308B30025B9F969B306E5EFA7269968E306B95A23059308B657091CF30014F8B304830705EFA7269968E546856F2957730015EFA7269968E97627A4D30015EFA7269968E4F537A4D7B49306F\X0\IfcElementQuantities\X2\30678A2D5B9A3059308B3002307E305F30015EFA7BC957FA6E966CD5306E5EFA7269968E5206985E306B95A230573066306F3001\X0\IfcClassificationReference\X2\30678A2D5B9A3059308B3002\X0\','ja-JP',#2);

#138= IFCRELASSOCIATESLIBRARY('1lgQYUqX92yuLS3wRPbwNU',$,$,$,(#132),#137);

#139= IFCSIMPLEPROPERTYTEMPLATE('2yvnl2opL3uAU6tIkSW0d9',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#140= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Geschoss, z.B. nach der Geschossklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#141= IFCRELASSOCIATESLIBRARY('33cArdvwz9bez0fBihjNjN',$,$,$,(#139),#140);

#142= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#143= IFCRELASSOCIATESLIBRARY('0si8M0jaHFQvA2pu5OZZ3B',$,$,$,(#139),#142);

#144= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#145= IFCRELASSOCIATESLIBRARY('2TKKY_xe14CBksadUDPdZ6',$,$,$,(#139),#144);

#146= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#147= IFCRELASSOCIATESLIBRARY('0eh7_2Etn89RxlL5dtM91T',$,$,$,(#139),#146);

#148= IFCSIMPLEPROPERTYTEMPLATE('1R7R66qlfARP7jbS36NR75',$,'EntranceLevel','Indication whether this building storey is an entrance level to the building (TRUE), or (FALSE) if otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#149= IFCLIBRARYREFERENCE($,$,'Eingangsebene','Angabe, ob der Geb\S\dudeeingang sich in diesem Geschoss befinded (WAHR), oder nicht (FALSCH).','de-DE',#2);

#150= IFCRELASSOCIATESLIBRARY('2IdvRDoYz8pQ7mQP8lFAWB',$,$,$,(#148),#149);

#151= IFCLIBRARYREFERENCE($,$,'NiveauEntr\S\ie','Indication si l''\S\itage est au niveau d''une entr\S\ie (VRAI) ou non (FAUX)','fr-FR',#2);

#152= IFCRELASSOCIATESLIBRARY('34kUnVlfL4RhMz7apHtv$3',$,$,$,(#148),#151);

#153= IFCLIBRARYREFERENCE($,$,'\X2\30A830F330C830E930F330B930EC30D930EB\X0\','\X2\30A830F330C830E930F330B930EC30D930EB304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#154= IFCRELASSOCIATESLIBRARY('01U$EncjjEvBpu$4$zkLMG',$,$,$,(#148),#153);

#155= IFCLIBRARYREFERENCE($,$,'\X2\C785AD6C\X0\ \X2\B808BCA8\X0\','\X2\C785AD6C\X0\ \X2\B808BCA8\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#156= IFCRELASSOCIATESLIBRARY('0YVby26ATD6wW_HhdeYfw8',$,$,$,(#148),#155);

#157= IFCSIMPLEPROPERTYTEMPLATE('18HHhlkLb3WPAAN5xh5yoN',$,'AboveGround','Indication whether this building storey is fully above ground (TRUE), or below ground (FALSE), or partially above and below ground (UNKNOWN) - as in sloped terrain.',.P_SINGLEVALUE.,'IfcLogical','',$,$,$,$,.READWRITE.);

#158= IFCLIBRARYREFERENCE($,$,'Oberirdisches Geschoss','Angabe, ob dieses Geschoss vollst\S\dndig \S\|berhalb oberirdisch ist (WAHR), vollst\S\dndig unterirdisch (FALSCH), oder teilweise unter- und \S\|berirdisch (UNKNOWN).','de-DE',#2);

#159= IFCRELASSOCIATESLIBRARY('3FJ2OzzJ95j9fcSHMr$3KU',$,$,$,(#157),#158);

#160= IFCLIBRARYREFERENCE($,$,'AuDessusSol','Indication si l''\S\itage est compl\S\htement au dessus du niveau du sol (VRAI), au dessous du niveau du sol (FAUX) ou partiellement enterr\S\i (INCONNU) comme dans le cas d''un terrain en pente.','fr-FR',#2);

#161= IFCRELASSOCIATESLIBRARY('3UsRVBty1FwBmWwrU_9ZIj',$,$,$,(#157),#160);

#162= IFCLIBRARYREFERENCE($,$,'\X2\57304E0A52245225\X0\','\X2\3053306E5EFA7269968E304C57304E0A\X0\(TRUE)\X2\300157304E0B\X0\(FALSE)\X2\30014E0090E8304C57304E0B90E85206\X0\(UNKOWN)\X2\304B30693046304B3092793A305930ED30B830AB30EB50243002\X0\','ja-JP',#2);

#163= IFCRELASSOCIATESLIBRARY('2pnaila7f7GfJD99sbu$8a',$,$,$,(#157),#162);

#164= IFCLIBRARYREFERENCE($,$,'\X2\C9C0C0C1\X0\ \X2\C5ECBD80\X0\','\X2\C774\X0\ \X2\AC74BB3C\X0\ \X2\CE35C774\X0\ \X2\C9C0C0C1\X0\ (TRUE), \X2\C9C0D558\X0\ (FALSE), \X2\C77CBD80\X0\ \X2\C9C0D558\X0\ \X2\BD80BD84\X0\ (UNKOWN) \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\B17CB9AC\X0\ \X2\AC12\X0\.','ko-KR',#2);

#165= IFCRELASSOCIATESLIBRARY('3ok7OIABT3VRRWeVag4i22',$,$,$,(#157),#164);

#166= IFCSIMPLEPROPERTYTEMPLATE('3EzMDveXb9oPJec1$F5ptI',$,'SprinklerProtection','Indication whether this object is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#167= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob des Geschoss durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#168= IFCRELASSOCIATESLIBRARY('3FrgyWN89EuhfWOLehYccE',$,$,$,(#166),#167);

#169= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btimentb\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX)','fr-FR',#2);

#170= IFCRELASSOCIATESLIBRARY('0kBJGjci1BDwXrdcJBA6Oa',$,$,$,(#166),#169);

#171= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#172= IFCRELASSOCIATESLIBRARY('3Znqdm5AbCegJuVv3SSV3E',$,$,$,(#166),#171);

#173= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#174= IFCRELASSOCIATESLIBRARY('2Lqy8oVO1ANONB_QvRft8_',$,$,$,(#166),#173);

#175= IFCSIMPLEPROPERTYTEMPLATE('3st5aAB_DF6uJsgRrmi6xN',$,'SprinklerProtectionAutomatic','Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "SprinklerProtection" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#176= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob das Geschoss durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#177= IFCRELASSOCIATESLIBRARY('2bFrAS6YT3YeyPNgLaNJy1',$,$,$,(#175),#176);

#178= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX). Indication \S\` ne fournir que si la propri\S\it\S\i "SprinklerProtection" est coch\S\ie "VRAI".','fr-FR',#2);

#179= IFCRELASSOCIATESLIBRARY('3yjeZutRj5Xgcjwvq_hVz1',$,$,$,(#175),#178);

#180= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA181EA52D5533A5206\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\','ja-JP',#2);

#181= IFCRELASSOCIATESLIBRARY('0vtkmXlFrFoePt7qT1kSeI',$,$,$,(#175),#180);

#182= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#183= IFCRELASSOCIATESLIBRARY('0qM5fNa_H5VhU3D3Qk2id4',$,$,$,(#175),#182);

#184= IFCSIMPLEPROPERTYTEMPLATE('3OfxBddNv1c8ze4R8S$Mc7',$,'LoadBearingCapacity','Maximum load bearing capacity of the floor structure throughtout the storey as designed.',.P_SINGLEVALUE.,'IfcPlanarForceMeasure','',$,$,$,$,.READWRITE.);

#185= IFCLIBRARYREFERENCE($,$,'Deckentragf\S\dhigkeit','Maximale Deckentragf\S\dhigkeit in diesem Geschoss.','de-DE',#2);

#186= IFCRELASSOCIATESLIBRARY('3WL$sjeWn6VOrA9dLImUPR',$,$,$,(#184),#185);

#187= IFCLIBRARYREFERENCE($,$,'Capacit\S\i porteuse','Capacit\S\i porteuse maximale de la structure du plancher tel que con\S\gu pour cet \S\itage.','fr-FR',#2);

#188= IFCRELASSOCIATESLIBRARY('1hDT_GXKT3xB$EfEn7nXFI',$,$,$,(#184),#187);

#189= IFCSIMPLEPROPERTYTEMPLATE('0nruZ600D12A8dvFr68G9g',$,'GrossPlannedArea','Total planned area for the building storey. Used for programming the building storey.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#190= IFCLIBRARYREFERENCE($,$,'Bruttofl\S\dche nach Raumprogramm','Geforderte Bruttofl\S\dche des Geschosses laut Raumprogramm.','de-DE',#2);

#191= IFCRELASSOCIATESLIBRARY('0Oo71RxcjAPQsEzD9hrOvZ',$,$,$,(#189),#190);

#192= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F5EFA7269968E306E30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#193= IFCRELASSOCIATESLIBRARY('0rolD_puHAL8gmbR9rc5jO',$,$,$,(#189),#192);

#194= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de l''\S\itage. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#195= IFCRELASSOCIATESLIBRARY('1XnIzIGCL3kQzxpc8o7EKN',$,$,$,(#189),#194);

#196= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#197= IFCRELASSOCIATESLIBRARY('0$vlr05YX9wQ5NNL_WZRQ2',$,$,$,(#189),#196);

#198= IFCSIMPLEPROPERTYTEMPLATE('2CXgjFi0XCGOfwIcaPQ$l0',$,'NetPlannedArea','Total planned net area for the building storey. Used for programming the building storey.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#199= IFCLIBRARYREFERENCE($,$,'Nettofl\S\dche nach Raumprogramm','Geforderte Nettofl\S\dche des Geschosses laut Raumprogramm.','de-DE',#2);

#200= IFCRELASSOCIATESLIBRARY('2zJ8ePb2D2WAG7naWT5B16',$,$,$,(#198),#199);

#201= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F5EFA7269968E306E30CD30C330C897627A4D30025EFA72698A08753B306E969B306B4F7F75283002\X0\','ja-JP',#2);

#202= IFCRELASSOCIATESLIBRARY('2eh_TKpBfEBwG6kVw5JLxx',$,$,$,(#198),#201);

#203= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de l''\S\itage. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#204= IFCRELASSOCIATESLIBRARY('3isMhCpLnAk9j0c4LCDKOj',$,$,$,(#198),#203);

#205= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\BA74C801\X0\','\X2\ACC4D68DB41C\X0\ \X2\AC74BB3C\X0\ \X2\CE35\X0\ \X2\C778D130B137\X0\ \X2\ACF5AC04C774\X0\ \X2\C788C2B5B2C8B2E4\X0\. \X2\AC74BB3C\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#206= IFCRELASSOCIATESLIBRARY('3HURbfJKD528SbNDH7kFRM',$,$,$,(#198),#205);

#207= IFCPROPERTYSETTEMPLATE('3Wuf3u9cLB1h6QpJvkJFbe',$,'Pset_SiteCommon','Properties common to the definition of all occurrences of IfcSite. Please note that several site attributes are handled directly at the IfcSite instance, the site number (or short name) by IfcSite.Name, the site name (or long name) by IfcSite.LongName, and the description (or comments) by IfcSite.Description. The land title number is also given as an explicit attribute IfcSite.LandTitleNumber. Actual site quantities, like site perimeter, site area and site volume are provided by IfcElementQuantity, and site classification according to national building code by IfcClassificationReference. The global positioning of the site in terms of Northing and Easting and height above sea level datum is given by IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation and the postal address by IfcSite.SiteAddress.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSite',(#214,#223,#232,#241,#248,#257));

#208= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#209= IFCRELASSOCIATESLIBRARY('3P391CTFbE7ON4v3r88jyU',$,$,$,(#207),#208);

#210= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de IfcSite. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcSite : le num\S\iro du site ou nom court (IfcSite.Name), le nom ou nom long (IfcSite.LongName), et la description ou des commentaires (IfcSite.Description). Le num\S\iro de r\S\if\S\irence du foncier est donn\S\i par l''attribut IfcSite.LandTitleNumber. Les quantit\S\is du site comme le p\S\irim\S\htre et la superficie sont fournis par des instances de IfcElementQuantity et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference. La position du site en termes de longitude, latitude et altitude est donn\S\ie par IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation et l''adresse postale par IfcSite.SiteAddress.','fr-FR',#2);

#211= IFCRELASSOCIATESLIBRARY('3dEFqlyYr0r9Wt8i4v4If$',$,$,$,(#207),#210);

#212= IFCLIBRARYREFERENCE($,$,$,'IfcSite\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930024EE54E0B306E5C5E60275024306B95A230573066306F3001\X0\IfcSite\X2\30AA30D630B830A730AF30C8306E5C5E6027306B8A2D5B9A3059308B300265775730756A53F7306F\X0\IfcSite.Name\X2\300165775730540D79F0306F\X0\IfcSite.LongName\X2\300165775730306B95A23059308B8A188FF0306F\X0\IfcSite.Description\X2\300265775730306B95A23059308B546856F29577300197627A4D30014F537A4D306A3069306E657091CF5024306F3001\X0\IfcElementQuantity\X2\306B3088306330668A2D5B9A3059308B30025730740660C55831306B95A23059308B7DEF5EA630FB7D4C5EA630FB6A199AD85024306FFF29\X0\fcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation\X2\306B3088306330668A2D5B9A3057300190F54FBF4F4F6240306F\X0\IfcSite.SiteAddress\X2\306B3088306330668A2D5B9A3059308B3002\X0\','ja-JP',#2);

#213= IFCRELASSOCIATESLIBRARY('1MBlI3LW50JB68dUzquuFZ',$,$,$,(#207),#212);

#214= IFCSIMPLEPROPERTYTEMPLATE('3xoGDdeQjDJOsrdv0AFZi2',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#215= IFCLIBRARYREFERENCE($,$,'Referenz ID','Identifikator der projektinternen Referenz f\S\|r dieses Grundst\S\|ck, z.B. nach der Grundst\S\|ckklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.','de-DE',#2);

#216= IFCRELASSOCIATESLIBRARY('3PdJFcMp93OxsTTXzT4iQq',$,$,$,(#214),#215);

#217= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#218= IFCRELASSOCIATESLIBRARY('0IU$wRj4P1DfcB$pfM7H_i',$,$,$,(#214),#217);

#219= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#220= IFCRELASSOCIATESLIBRARY('2vZF_9dg10OPtFuqbKtQQE',$,$,$,(#214),#219);

#221= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#222= IFCRELASSOCIATESLIBRARY('2rlNTFnp90FRiHcmYGYLiV',$,$,$,(#214),#221);

#223= IFCSIMPLEPROPERTYTEMPLATE('3E_hDSYy90Qh6IlqQrnpC7',$,'BuildableArea','The area of site utilization expressed as a maximum value according to local building codes.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#224= IFCLIBRARYREFERENCE($,$,'bebaubare Fl\S\dche','bebaubare Fl\S\dche als maximale \S\|berbaubare Fl\S\dche des Grundst\S\|cks.','de-DE',#2);

#225= IFCRELASSOCIATESLIBRARY('3vQUyITHLA480JoTMQXXHp',$,$,$,(#223),#224);

#226= IFCLIBRARYREFERENCE($,$,'ValeurSurfaceConstructible','Surface constructible maximale en fonction des contraintes d''urbanisme.','fr-FR',#2);

#227= IFCRELASSOCIATESLIBRARY('14spDTIrrFXeomMfCh4wXD',$,$,$,(#223),#226);

#228= IFCLIBRARYREFERENCE($,$,'\X2\5EFA7BC953EF80FD97627A4D\X0\','\X2\5EFA7BC957FA6E96306B3088308A5EFA7BC953EF80FD306A67005927306E97627A4D3002\X0\','ja-JP',#2);

#229= IFCRELASSOCIATESLIBRARY('3cHpD8UID8FeIThcTEBefu',$,$,$,(#223),#228);

#230= IFCLIBRARYREFERENCE($,$,'\X2\AC74CD95\X0\ \X2\AC00B2A5\X0\ \X2\BA74C801\X0\','\X2\C18DC131C815C758\X0\','ko-KR',#2);

#231= IFCRELASSOCIATESLIBRARY('2Ajvam4t5F8ADS0k9$Iy9K',$,$,$,(#223),#230);

#232= IFCSIMPLEPROPERTYTEMPLATE('0mCO6yVIf38OM5W_xTQud4',$,'SiteCoverageRatio','The ratio of the utilization,  TotalArea / BuildableArea, expressed as a maximum value. The ratio value may be used to derive BuildableArea.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure','',$,$,$,$,.READWRITE.);

#233= IFCLIBRARYREFERENCE($,$,'Grundfl\S\dchenzahl','Grundfl\S\dchenzahl als Verh\S\dltnis der bebaubaren Fl\S\dche zur Bruttogrundst\S\|cksfl\S\dche.','de-DE',#2);

#234= IFCRELASSOCIATESLIBRARY('323K4hDcfBOeOq3k7ncoxL',$,$,$,(#232),#233);

#235= IFCLIBRARYREFERENCE($,$,'RatioSurfaceConstructible','Valeur maximale de la surface constructible exprim\S\ie en ratio. La valeur du ratio peut \S\jtre utilis\S\ie pour d\S\iterminer la surface constructible.','fr-FR',#2);

#236= IFCRELASSOCIATESLIBRARY('0g3ML$pJD4V8PAqa_z8ZOl',$,$,$,(#232),#235);

#237= IFCLIBRARYREFERENCE($,$,'\X2\5EFA853D7387\X0\','\X2\5EFA7BC957FA6E96306B3088308A670059273068306A308B30016577573097627A4D\X0\(IfcElementQuantity)\X2\30685EFA7BC997627A4D\X0\(IfcBuilding\X2\306E\X0\IfcElementQuantity)\X2\306E6BD473873002\X0\','ja-JP',#2);

#238= IFCRELASSOCIATESLIBRARY('03WxZYonT7eu24nzp7_jwH',$,$,$,(#232),#237);

#239= IFCLIBRARYREFERENCE($,$,'\X2\AC74D3D0C728\X0\','TotalArea / BuildableArea\X2\B85C\X0\ \X2\D45CC2DCB418B294\X0\ \X2\C774C6A9\X0\ \X2\AC00B2A5D55C\X0\ \X2\BE44C728C758\X0\ \X2\CD5CB300AC12C785B2C8B2E4\X0\.','ko-KR',#2);

#240= IFCRELASSOCIATESLIBRARY('2pDeY4xyL8BQqmfK$fN6m8',$,$,$,(#232),#239);

#241= IFCSIMPLEPROPERTYTEMPLATE('2ObzQGnd9DOgxMoew6Zd0h',$,'FloorAreaRatio','The ratio of all floor areas to the buildable area as the maximum floor area utilization of the site as a maximum value according to local building codes.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure','',$,$,$,$,.READWRITE.);

#242= IFCLIBRARYREFERENCE($,$,'Geschossfl\S\dchenzahl','Geschossfl\S\dchenzahl als Verh\S\dltnis der gesamten Geschossfl\S\dche aller Vollgeschosse der baulichen Anlagen auf einem Baugrundst\S\|ck zu der Fl\S\dche des Baugrundst\S\|cks.','de-DE',#2);

#243= IFCRELASSOCIATESLIBRARY('01OrY2oqr20Qd$lgxaG9Mt',$,$,$,(#241),#242);

#244= IFCLIBRARYREFERENCE($,$,'\X2\5BB97A4D7387\X0\','\X2\5EFA7BC957FA6E96306B3088308A670059273068306A308B5E8A97627A4D30686577573097627A4D\X0\(IfcElementQuantities)\X2\306E6BD473873002\X0\','ja-JP',#2);

#245= IFCRELASSOCIATESLIBRARY('2p3OkOjv11u9Pdlyh$QUPD',$,$,$,(#241),#244);

#246= IFCLIBRARYREFERENCE($,$,'ratio de surface de planchers','Ratio de la surface totale de planchers \S\` la surface constructible, indication de la valeur maximale de la surface de planchers selon la r\S\hglementation locale (coefficient d''occupation des sols, N.d.T.)','fr-FR',#2);

#247= IFCRELASSOCIATESLIBRARY('2AES_Ocn9F_AIzxnbF5s94',$,$,$,(#241),#246);

#248= IFCSIMPLEPROPERTYTEMPLATE('1zAx1SLA9AIfo1HBmHP78U',$,'BuildingHeightLimit','Allowed maximum height of buildings on this site - according to local building codes.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#249= IFCLIBRARYREFERENCE($,$,'maximale Bebauungsh\S\vhe','Maximale Bebauungsh\S\vhe die auf diesem Grundst\S\|ck zul\S\dssig ist.','de-DE',#2);

#250= IFCRELASSOCIATESLIBRARY('0Y0EFvw$vEFR91LwLQkD12',$,$,$,(#248),#249);

#251= IFCLIBRARYREFERENCE($,$,'HauteurMaximale','Hauteur maximale des b\S\btiments autoris\S\ie sur ce site.','fr-FR',#2);

#252= IFCRELASSOCIATESLIBRARY('3cwOngOvzE$RDFyDt7EChg',$,$,$,(#248),#251);

#253= IFCLIBRARYREFERENCE($,$,'\X2\5EFA72699AD8305552369650\X0\','\X2\5404573057DF306E5EFA7BC957FA6E96306B3088308A8A3153EF3055308C308B5EFA7269306E9AD83055306E6700592750243002\X0\','ja-JP',#2);

#254= IFCRELASSOCIATESLIBRARY('3EGQdd43PA8QYKLof8A6Fg',$,$,$,(#248),#253);

#255= IFCLIBRARYREFERENCE($,$,'\X2\AC74BB3C\X0\ \X2\B192C774\X0\ \X2\C81CD55C\X0\','TotalArea / BuildableArea\X2\B85C\X0\ \X2\D45CC2DCB418B294\X0\ \X2\C774C6A9\X0\ \X2\AC00B2A5D55C\X0\ \X2\BE44C728C758\X0\ \X2\CD5CB300AC12C785B2C8B2E4\X0\.','ko-KR',#2);

#256= IFCRELASSOCIATESLIBRARY('2YX9wLaqn8Xhq9yopd$Ko3',$,$,$,(#248),#255);

#257= IFCSIMPLEPROPERTYTEMPLATE('1s6tMflp9B09T7Vn$U3PxH',$,'TotalArea','Total planned area for the site. Used for programming the site space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#258= IFCLIBRARYREFERENCE($,$,'Bruttogrundst\S\|cksfl\S\dche','Gesamte Grundst\S\|cksfl\S\dche f\S\|r diese Bauaufgabe.','de-DE',#2);

#259= IFCRELASSOCIATESLIBRARY('2W1BckTBbCufUY4sQo7t3$',$,$,$,(#257),#258);

#260= IFCLIBRARYREFERENCE($,$,'SurfaceBruteProgrammee','Surface totale brute. D\S\ifinie en phase de programmation.','fr-FR',#2);

#261= IFCRELASSOCIATESLIBRARY('1UY9VO2NbAPOBraz6eOh9D',$,$,$,(#257),#260);

#262= IFCLIBRARYREFERENCE($,$,'\X2\5EF6307997627A4D\X0\','\X2\65775730306B305F30443059308B5EF630798A08753B97627A4D3002657757307A7A9593306E8A08753B306B4F7F75283002\X0\','ja-JP',#2);

#263= IFCRELASSOCIATESLIBRARY('3kkXod3PL59Qpi5qvInqnH',$,$,$,(#257),#262);

#264= IFCLIBRARYREFERENCE($,$,'\X2\C5F0BA74C801\X0\','\X2\BD80C9C0C5D0\X0\ \X2\B300D55C\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\BA74C801\X0\. \X2\D638D154\X0\ \X2\ACF5AC04\X0\ \X2\ACC4D68DC5D0\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#265= IFCRELASSOCIATESLIBRARY('1hJrDvsYX3Zupb$Zl8eUEd',$,$,$,(#257),#264);

#266= IFCPROPERTYSETTEMPLATE('05zr8zuVzFwfwrBTCvo535',$,'Pset_SpaceCommon','Properties common to the definition of all occurrences of IfcSpace. Please note that several space attributes are handled directly at the IfcSpace instance, the space number (or short name) by IfcSpace.Name, the space name (or long name) by IfcSpace:LongName, and the description (or comments) by IfcSpace.Description. Actual space quantities, like space perimeter, space area and space volume are provided by IfcElementQuantity, and space classification according to national building code by IfcClassificationReference. The level above zero (relative to the building) for the slab row construction is provided by the IfcBuildingStorey.Elevation, the level above zero (relative to the building) for the floor finish is provided by the IfcSpace.ElevationWithFlooring.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace',(#271,#280,#287,#294,#301,#310));

#267= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcSpace. Veuillez noter que plusieurs attributs sont port\S\is par l''instance IfcSpace : le num\S\iro de la pi\S\hce ou le nom court (IfcSpace.Name), le nom ou nom long (IfcSpace:LongName) et la description ou des commentaires (IfcSpace.Description). Les quantit\S\is comme le p\S\irim\S\htre, la surface et le volume de la pi\S\hce sont fournis par des instances de IfcElementQuantity, et la r\S\if\S\irence \S\` une classification nationale par IfcClassificationReference. L''\S\il\S\ivation de la dalle relativement au niveau de r\S\if\S\irence du b\S\btiment est fourni par IfcBuildingStorey.Elevation.  L''\S\il\S\ivation du plancher relativement au niveau de r\S\if\S\irence du b\S\btiment est fourni par IfcSpace.ElevationWithFlooring.','fr-FR',#2);

#268= IFCRELASSOCIATESLIBRARY('3gxEweO6T6Gg9f6J2LZF2c',$,$,$,(#266),#267);

#269= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA930024EE54E0B306E5C5E60275024306B95A230573066306F3001\X0\IfcSpace\X2\30AA30D630B830A730AF30C8306E5C5E6027306B8A2D5B9A3059308B300290E85C4B756A53F7306F\X0\IfcSite.Name\X2\300190E85C4B540D79F0306F\X0\IfcSite.LongName\X2\300190E85C4B306B95A23059308B8A188FF0306F\X0\IfcSite.Description\X2\300290E85C4BFF087A7A9593FF09306B95A23059308B546856F29577300197627A4D30014F537A4D306A3069306E657091CF5024306F3001\X0\IfcElementQuantities\X2\306B3088306330668A2D5B9A3059308B300290E85C4BFF087A7A9593FF09306B95A23059308B5206985E30B330FC30C9306F\X0\IfcClassificationReference\X2\306B3088306330668A2D5B9A3059308B300230B930E930D6306B5BFE3059308B30EC30D930EB306F\X0\IfcBuildingStorey.Elevation\X2\306B3088306330664E0E30483089308C308B30025E8A4ED54E0A3052306B5BFE3059308B30EC30D930EB306F\X0\IfcSpace.ElevationWithFlooring\X2\306B3088306330664E0E30483089308C308B3002\X0\','ja-JP',#2);

#270= IFCRELASSOCIATESLIBRARY('36FBZCqeX7q98_Zs0wKXVs',$,$,$,(#266),#269);

#271= IFCSIMPLEPROPERTYTEMPLATE('0I73jCIOv7FB9xbJNNa_$M',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#272= IFCLIBRARYREFERENCE($,$,'Raumtyp','Bezeichnung zur Zusammenfassung gleichartiger R\S\dume zu einem Raumtyp (auch Funktionstyp genannt). Alternativ zum Namen des "Typobjekts", insbesondere wenn die Software keine Raumtypen als Typobjekte unterst\S\|tzt.','de-DE',#2);

#273= IFCRELASSOCIATESLIBRARY('1u8UE_vQ1C5g__efEhTRfN',$,$,$,(#271),#272);

#274= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#275= IFCRELASSOCIATESLIBRARY('3BrLre$VHEFfN4kNn_y4MQ',$,$,$,(#271),#274);

#276= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#277= IFCRELASSOCIATESLIBRARY('2AwmUjTMLC3Ac_AoydU37N',$,$,$,(#271),#276);

#278= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#279= IFCRELASSOCIATESLIBRARY('3EC5AcLlD7zBBMbVLQiLEU',$,$,$,(#271),#278);

#280= IFCSIMPLEPROPERTYTEMPLATE('3WQMhNpuj33hP644url_qn',$,'IsExternal','Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external element and faces the outside of the building.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#281= IFCLIBRARYREFERENCE($,$,'IstAu\S\_enraum','Angabe, ob dieser Raum ein Aussenaum ist (JA) oder ein Innenraum (NEIN).','de-DE',#2);

#282= IFCRELASSOCIATESLIBRARY('05UhSseErFNhXiwsYip_om',$,$,$,(#280),#281);

#283= IFCLIBRARYREFERENCE($,$,'\X2\591690E8533A5206\X0\','\X2\591690E8306E90E86750304B30693046304B3092793A305930D630FC30EA30A230F35024300230823057\X0\TRUE\X2\306E583454083001591690E8306E90E8675030675EFA7269306E59165074306B9762305730663044308B3002\X0\','ja-JP',#2);

#284= IFCRELASSOCIATESLIBRARY('1Hz_gn7YfCNBKDMeTyDE9B',$,$,$,(#280),#283);

#285= IFCLIBRARYREFERENCE($,$,'Est ext\S\irieur','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre utilis\S\i \S\` l''ext\S\irieur (VRAI) ou non (FAUX). Si VRAI, c''est un \S\il\S\iment ext\S\irieur qui donne sur l''ext\S\irieur du b\S\btiment.','fr-FR',#2);

#286= IFCRELASSOCIATESLIBRARY('0_WEEkct9F9OONjOS6$qqt',$,$,$,(#280),#285);

#287= IFCSIMPLEPROPERTYTEMPLATE('05NR9r_kn9nxJIOmdq7lPw',$,'GrossPlannedArea','Total planned gross area for the space. Used for programming the space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#288= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#289= IFCRELASSOCIATESLIBRARY('3UCR7P7kv9rghiwUq7qMxL',$,$,$,(#287),#288);

#290= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#291= IFCRELASSOCIATESLIBRARY('31L4EKm$T5UPv8gCiNksTG',$,$,$,(#287),#290);

#292= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\ADF8B85CC2A4\X0\ \X2\BA74C801\X0\','\X2\AC1DC2E4C758\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\BA74C801\X0\ \X2\AE00B85CC2A4\X0\. \X2\ACF5AC04\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#293= IFCRELASSOCIATESLIBRARY('0K7sq4cdLA697QDX70kZcD',$,$,$,(#287),#292);

#294= IFCSIMPLEPROPERTYTEMPLATE('2R__mAPyj1Lw51l1OGH$uQ',$,'NetPlannedArea','Total planned net area for the space. Used for programming the space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#295= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#296= IFCRELASSOCIATESLIBRARY('2lFMC8mBL7n8tr9S1sCULx',$,$,$,(#294),#295);

#297= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#298= IFCRELASSOCIATESLIBRARY('1OUf46Znr2_h0kovRdv$jF',$,$,$,(#294),#297);

#299= IFCLIBRARYREFERENCE($,$,'\X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\BA74C801\X0\','\X2\AC1DC2E4C758\X0\ \X2\CD1D\X0\ \X2\ACC4D68D\X0\ \X2\C778D130B137\X0\ \X2\ACF5AC04C774\X0\ \X2\C788C2B5B2C8B2E4\X0\. \X2\ACF5AC04\X0\ \X2\ACC4D68DC2DC\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#300= IFCRELASSOCIATESLIBRARY('2avkJdTPL8V93LdsUuk9HG',$,$,$,(#294),#299);

#301= IFCSIMPLEPROPERTYTEMPLATE('2UEwVf$y163QpsqeZgprGg',$,'PubliclyAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#302= IFCLIBRARYREFERENCE($,$,'\S\vffentlich zug\S\dnglich','Angabe, ob dieser Raum (wie z.B. eine Toilette) \S\vffentlich zug\S\dnglich sein soll (JA) oder nicht (NEIN).','de-DE',#2);

#303= IFCRELASSOCIATESLIBRARY('3IJfBDt$z7Nw5rKag0qeqa',$,$,$,(#301),#302);

#304= IFCLIBRARYREFERENCE($,$,'AccessibleAuPublic','Indique si l''espace (par exemple des toilettes) est con\S\gu pour \S\jtre un espace accessible au public (TRUE) ou non (FALSE).','fr-FR',#2);

#305= IFCRELASSOCIATESLIBRARY('1bd5uXpk11jvWs6$owshgm',$,$,$,(#301),#304);

#306= IFCLIBRARYREFERENCE($,$,'\X2\516C517130A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C516C517130A230AF30BB30B97A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408\X0\TRUE\X2\3002\X0\','ja-JP',#2);

#307= IFCRELASSOCIATESLIBRARY('07UPw6ek9E_xpTd6G9LggC',$,$,$,(#301),#306);

#308= IFCLIBRARYREFERENCE($,$,'\X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\C774\X0\ \X2\BC29\X0\ (\X2\ACF5AC04\X0\)\X2\C774\X0\ \X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE.','ko-KR',#2);

#309= IFCRELASSOCIATESLIBRARY('1vHMdG6IH1GfsajPj1tMZk',$,$,$,(#301),#308);

#310= IFCSIMPLEPROPERTYTEMPLATE('0gvKgEnjD6p9ZQ$0Y$EbGj',$,'HandicapAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#311= IFCLIBRARYREFERENCE($,$,'behindertengerecht zug\S\dnglich','Angabe, ob dieser Raum (wie z.B. eine Toilette) behindertengerecht zug\S\dnglich sein soll (JA) oder nicht (NEIN).','de-DE',#2);

#312= IFCRELASSOCIATESLIBRARY('2fGDuEazT9bPkC2_cgWydL',$,$,$,(#310),#311);

#313= IFCLIBRARYREFERENCE($,$,'AccessibleHandicapes','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre accessible aux handicap\S\is (VRAI) ou non (FAUX). Cette information est souvent utilis\S\ie pour d\S\iclarer la n\S\icessit\S\i d''un acc\S\hs pour handicap\S\is ou pour des contraintes sp\S\iciales de conception.','fr-FR',#2);

#314= IFCRELASSOCIATESLIBRARY('0xiixkNyTCURBzc$YX2zY$',$,$,$,(#310),#313);

#315= IFCLIBRARYREFERENCE($,$,'\X2\30CF30F330C730A330AD30E330C330D730A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C30CF30F330C730A330AD30E330C330D7800554113051306E7A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408\X0\TRUE\X2\30023053306E60C55831306F3001969C5BB380055411305152297528306E5FC589816027308472795225306A30C730B630A430F3306E5FC5898160273092793A3059305F3081306B522975283055308C308B3002\X0\','ja-JP',#2);

#316= IFCRELASSOCIATESLIBRARY('2aVYvjbI93vQRLvqPO82g$',$,$,$,(#310),#315);

#317= IFCLIBRARYREFERENCE($,$,'\X2\D578B514CEA1\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\C774\X0\ \X2\BC29\X0\ (\X2\ACF5AC04\X0\)\X2\C774\X0\ \X2\D578B514CEA1C744C704D55C\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE. \X2\C774\X0\ \X2\C815BCF4B294\X0\ \X2\C7A5C560C778C744C704D55C\X0\ \X2\C774C6A9C758\X0\ \X2\D544C694C131ACFC\X0\ \X2\D2B9BCC4D55C\X0\ \X2\B514C790C778C758\X0\ \X2\D544C694C131C744\X0\ \X2\B098D0C0B0B4AE30\X0\ \X2\C704D574\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#318= IFCRELASSOCIATESLIBRARY('0xm2SWyvL8l9w4f_aS4CAt',$,$,$,(#310),#317);

#319= IFCPROPERTYSETTEMPLATE('2$xUq1WCzBdQdsdHWneNAr',$,'Pset_SpaceCoveringRequirements','Properties common to the definition of covering requirements of IfcSpace. Those properties define the requirements coming from a space program in early project phases and can later be used to define the room book information, if such coverings are not modeled explicitly as covering elements.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace',(#324,#331,#338,#345,#352,#359,#366,#373,#380,#387,#394,#401));

#320= IFCLIBRARYREFERENCE($,$,$,'Eigenschaften der Bekleidungen des Raumes.\X\0A\X\0ADiese Eigenschaften werden als Anforderungen in fr\S\|hen Phasen im Raumprogramm gef\S\|hrt und k\S\vnnen f\S\|r sp\S\dtere Phasen als Informationen f\S\|r das Raumbuch dienen, falls die Bekleidungen nicht als eigenst\S\dndige Elemente angelegt werden.','de-DE',#2);

#321= IFCRELASSOCIATESLIBRARY('3K$3vZIJfDvvUguzZB5xL0',$,$,$,(#319),#320);

#322= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\FF0890E85C4BFF09306E4ED54E0A3052\X0\(Covering)\X2\306E5171901A5C5E6027300230D730ED30B830A730AF30C8521D671F306E7A7A95938A08753B304B3089306E4ED54E0A305289816C424ED569D860C5583130928A2D5B9A3059308B3002308230573002\X0\Covering\X2\30AA30D630B830A730AF30C8304C751F62103055308C30663044306A304458345408306F30013053306E30D730ED30D130C630A330BB30C330C8306E60C55831306F4ED54E0A305288684F5C6210306B4F7F75283059308B30533068304C3067304D308B3002\X0\','ja-JP',#2);

#323= IFCRELASSOCIATESLIBRARY('1y0otggKnCOu4oUEEqBWfn',$,$,$,(#319),#322);

#324= IFCSIMPLEPROPERTYTEMPLATE('1DEKe$N0r7YuqDXPwbNUYe',$,'FloorCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#325= IFCLIBRARYREFERENCE($,$,'Bodenbelag','Angabe des Materials f\S\|r den Bodenbelag. Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) f\S\|r den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#326= IFCRELASSOCIATESLIBRARY('2Lrj3VJSvEW9Q_kDXJ_uAy',$,$,$,(#324),#325);

#327= IFCLIBRARYREFERENCE($,$,'RevetementSol','Indication sur la nature du rev\S\jtement de sol [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=FLOORING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#328= IFCRELASSOCIATESLIBRARY('2GOWCODvTAfQLZDANhrPLY',$,$,$,(#324),#327);

#329= IFCLIBRARYREFERENCE($,$,'\X2\5E8A4ED54E0A3052\X0\','\X2\90E85C4B306E5E8A67508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#330= IFCRELASSOCIATESLIBRARY('2wXgzFvKf6$hf4bdDfDwzr',$,$,$,(#324),#329);

#331= IFCSIMPLEPROPERTYTEMPLATE('1sUZTRUaPE1gYXTQubL5Ml',$,'FloorCoveringThickness','Thickness of the material layer(s) for the space flooring.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#332= IFCLIBRARYREFERENCE($,$,'Dicke des Bodenbelags','Angabe der Dicke der Materialschichten f\S\|r den Bodenbelag. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) f\S\|r den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#333= IFCRELASSOCIATESLIBRARY('38LGmpRYT4bur8AsfbacCX',$,$,$,(#331),#332);

#334= IFCLIBRARYREFERENCE($,$,'\X2\5E8A4ED54E0A30526750539A\X0\','\X2\90E85C4B306E5E8A306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=FLOORING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#335= IFCRELASSOCIATESLIBRARY('3XY3tvud50zh0UHuUpvxaM',$,$,$,(#331),#334);

#336= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de sol','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de sol. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=FLOORING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#337= IFCRELASSOCIATESLIBRARY('3$T6iwVzD5BAxxemkO6Qvk',$,$,$,(#331),#336);

#338= IFCSIMPLEPROPERTYTEMPLATE('3LXiI5x6T0PuxQ3o_kke4R',$,'WallCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#339= IFCLIBRARYREFERENCE($,$,'Wandbekleidung','Angabe des Materials f\S\|r die Wandbekleidung, oder den Wandbelag Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) f\S\|r die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#340= IFCRELASSOCIATESLIBRARY('03frNz$LL4VeoExZEn0wVC',$,$,$,(#338),#339);

#341= IFCLIBRARYREFERENCE($,$,'RevetementMur','Indication sur la nature du rev\S\jtement de mur [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CLADDING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#342= IFCRELASSOCIATESLIBRARY('25Lvsi0oT3Q8WCva2_XWN3',$,$,$,(#338),#341);

#343= IFCLIBRARYREFERENCE($,$,'\X2\58C14ED54E0A3052\X0\','\X2\90E85C4B306E58C167508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#344= IFCRELASSOCIATESLIBRARY('1bEhVYwkv9tOxTp_l$FzEp',$,$,$,(#338),#343);

#345= IFCSIMPLEPROPERTYTEMPLATE('0Hh3Mu7Kj6k9tXnSyAzik5',$,'WallCoveringThickness','Thickness of the material layer(s) for the space cladding.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#346= IFCLIBRARYREFERENCE($,$,'Dicke der Wandbekleidung','Angabe der Dicke der Materialschichten f\S\|r die Wandbekleidung. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) f\S\|r die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#347= IFCRELASSOCIATESLIBRARY('3cNKC1YoHAxwjIoF15kkib',$,$,$,(#345),#346);

#348= IFCLIBRARYREFERENCE($,$,'\X2\58C14ED54E0A3052539A\X0\','\X2\90E85C4B306E58C1306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=CLADDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#349= IFCRELASSOCIATESLIBRARY('1LFXrG$BPELQmE0YRYYIaI',$,$,$,(#345),#348);

#350= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de mur','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de mur. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CLADDING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#351= IFCRELASSOCIATESLIBRARY('1x2YSuaq96mxctOXRdh0fX',$,$,$,(#345),#350);

#352= IFCSIMPLEPROPERTYTEMPLATE('0jpdV9Ot97n8fZRMv4dHJf',$,'CeilingCovering','Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#353= IFCLIBRARYREFERENCE($,$,'Deckenbekleidung','Angabe des Materials f\S\|r die Deckenbekleidung oder den Deckenbelag (bzw. der Unterdecke). Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) f\S\|r die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#354= IFCRELASSOCIATESLIBRARY('2LLznpEnb0d8CEzZjSnj3O',$,$,$,(#352),#353);

#355= IFCLIBRARYREFERENCE($,$,'RevetementPlafond','Indication sur la nature du rev\S\jtement de plafond [\X2\2026\X0\]. L''information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CEILING) avec sa propre repr\S\isentation de forme et une assignation \S\` un mat\S\iriau. En cas d''incoh\S\irence, c''est le mat\S\iriau assign\S\i \S\` l''instance de IfcCovering qui prime.','fr-FR',#2);

#356= IFCRELASSOCIATESLIBRARY('3E9aW3Pof98fmoSqxU9iEj',$,$,$,(#352),#355);

#357= IFCLIBRARYREFERENCE($,$,'\X2\59294E954ED54E0A3052\X0\','\X2\90E85C4B306E59294E9567508CEA307E305F306F4ED54E0A3052306B95A23059308B30E930D930EBFF088B58522560C55831FF0930023053306E30E930D930EB540D306F90E85C4B30EA30B930C860C55831308490E85C4B60C558318868793A306E969B306B522975283055308C308B3002\X0\','ja-JP',#2);

#358= IFCRELASSOCIATESLIBRARY('1eiz9hFOz5HRqjkaIR8zPp',$,$,$,(#352),#357);

#359= IFCSIMPLEPROPERTYTEMPLATE('20GDumcxbC8hNhvR8oQHkA',$,'CeilingCoveringThickness','Thickness of the material layer(s) for the space ceiling.  \X\0A\X\0AThe thickness information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#360= IFCLIBRARYREFERENCE($,$,'Dicke der Deckenbekleidung','Angabe der  Dicke der Materialschichten f\S\|r die Deckenbekleidung. \X\0A\X\0ADer Dickenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) f\S\|r die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#361= IFCRELASSOCIATESLIBRARY('38QaoJSbH1EvAzWaUaIOFH',$,$,$,(#359),#360);

#362= IFCLIBRARYREFERENCE($,$,'\X2\59294E954ED54E0A3052539A\X0\','\X2\90E85C4B306E59294E95306B95A23059308B67508CEA5C64306E539A30553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=CEILING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#363= IFCRELASSOCIATESLIBRARY('3m727e8_DDagn83yVIY_71',$,$,$,(#359),#362);

#364= IFCLIBRARYREFERENCE($,$,'Epaisseur du rev\S\jtement de plafond','Epaisseur de la couche de mat\S\iriau constituant le rev\S\jtement de sol. Cette information sur le mat\S\iriau est fournie en l''absence d''un objet de la classe IfcCovering (Type=CEILING) avec sa propre repr\S\isentation de forme. En cas d''incoh\S\irence entre les param\S\htres g\S\iom\S\itriques de l''instance de IfcCovering et cette propri\S\it\S\i, ce sont les param\S\htres g\S\iom\S\itriques qui priment.','fr-FR',#2);

#365= IFCRELASSOCIATESLIBRARY('2XluzUQ1f4ZxtjouECeXc_',$,$,$,(#359),#364);

#366= IFCSIMPLEPROPERTYTEMPLATE('3nkWKWonX8rve70WfV_8yO',$,'SkirtingBoard','Label to indicate the material or construction of the skirting board around the space flooring. The label is used for room book information.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#367= IFCLIBRARYREFERENCE($,$,'Sockelleiste','Angabe des Materials f\S\|r die Sockelleiste. Diese Angabe wird im Raumbuch verwendet.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) f\S\|r die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#368= IFCRELASSOCIATESLIBRARY('2ODl5KNHf9OfGg6dyRZNuj',$,$,$,(#366),#367);

#369= IFCLIBRARYREFERENCE($,$,'\X2\5E4567286750\X0\','\X2\90E85C4B306E5E8A306E5468308A306B3042308B5E456728306E67508CEA307E305F306F65BD5DE5306B95A23059308B30E930D930EBFF088B58522560C55831FF09300230E930D930EB540D306F90E85C4B30EA30B930C860C55831306B4F7F75283055308C308B3002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering (type=SKIRTINGBOARD)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B67508CEA60C558313002\X0\IfcCovering\X2\306E67508CEA60C5583130683053306E30D730ED30D130C630A35024304C4E0081F43057306A3044583454083001\X0\IfcCovering\X2\306B4E0E30483089308C30663044308B67508CEA60C558313092512A51483059308B3002\X0\','ja-JP',#2);

#370= IFCRELASSOCIATESLIBRARY('1qdoF89I9BueVgCBpa8GyB',$,$,$,(#366),#369);

#371= IFCLIBRARYREFERENCE($,$,'Mat\S\iriau de la plinthe',$,'fr-FR',#2);

#372= IFCRELASSOCIATESLIBRARY('00zY5yWP55uwvfVUEuIaE4',$,$,$,(#366),#371);

#373= IFCSIMPLEPROPERTYTEMPLATE('2NFcmBMc17lBc2jhrBw4m7',$,'SkirtingBoardHeight','Height of the skirting board.\X\0A\X\0AThe height information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#374= IFCLIBRARYREFERENCE($,$,'H\S\vhe der Sockelleite','Angabe der  H\S\vhe der umlaufenden Sockelleiste. \X\0A\X\0ADer H\S\vhenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) f\S\|r die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die H\S\vhe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#375= IFCRELASSOCIATESLIBRARY('03k77MIMLEiwhxNDdexNmW',$,$,$,(#373),#374);

#376= IFCLIBRARYREFERENCE($,$,'\X2\5E45672867509AD8\X0\','\X2\90E85C4B306E5E456728306E9AD830553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=SKIRTINGBOARD)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#377= IFCRELASSOCIATESLIBRARY('34mlvVuBb3ERBLIrK$Q_ZK',$,$,$,(#373),#376);

#378= IFCLIBRARYREFERENCE($,$,'Hauteur de la plinthe',$,'fr-FR',#2);

#379= IFCRELASSOCIATESLIBRARY('1lf15fC458ae0uQRgmKRBc',$,$,$,(#373),#378);

#380= IFCSIMPLEPROPERTYTEMPLATE('3xQrdV7zfClga11GWbQcUQ',$,'Molding','Label to indicate the material or construction of the molding around the space ceiling. The label is used for room book information.\X\0A\X\0AThe material information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#381= IFCLIBRARYREFERENCE($,$,'Gesims','Angabe des Materials f\S\|r das Gesims (Deckenkante). Diese Angabe wird im Raumbuch verwendet.\X\0A\X\0ADie Materialangabe wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) f\S\|r das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#382= IFCRELASSOCIATESLIBRARY('2puXqw8nLBLAE7WftUj3uY',$,$,$,(#380),#381);

#383= IFCLIBRARYREFERENCE($,$,'\X2\5EFB7E01\X0\','\X2\90E85C4B306E5EFB7E01306E67508CEA307E305F306F65BD5DE5306B95A23059308B30E930D930EBFF088B58522560C55831FF09300230E930D930EB540D306F90E85C4B30EA30B930C860C55831306B4F7F75283055308C308B3002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering (type=MOLDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B67508CEA60C558313002\X0\IfcCovering\X2\306E67508CEA60C5583130683053306E30D730ED30D130C630A35024304C4E0081F43057306A3044583454083001\X0\IfcCovering\X2\306B4E0E30483089308C30663044308B67508CEA60C558313092512A51483059308B3002\X0\','ja-JP',#2);

#384= IFCRELASSOCIATESLIBRARY('13NkpGzTjA8eQMaHIVkas0',$,$,$,(#380),#383);

#385= IFCLIBRARYREFERENCE($,$,'Mat\S\iriau de la moulure',$,'fr-FR',#2);

#386= IFCRELASSOCIATESLIBRARY('3fFy5bVo1Cfw1K8RKgRvLj',$,$,$,(#380),#385);

#387= IFCSIMPLEPROPERTYTEMPLATE('3RQWhcLwjCpuDEDeFsROUF',$,'MoldingHeight','Height of the molding.\X\0A\X\0AThe height information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure','',$,$,$,$,.READWRITE.);

#388= IFCLIBRARYREFERENCE($,$,'H\S\vhe des Gesims','Angabe der  H\S\vhe des umlaufenden Gesims (Deckenkante). \X\0A\X\0ADer H\S\vhenparameter wird \S\|bernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) f\S\|r das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die H\S\vhe des zugeordneten Bekleidungsobjekts Priorit\S\dt.','de-DE',#2);

#389= IFCRELASSOCIATESLIBRARY('0u0dhEkO9ANhuR5rfv1gM6',$,$,$,(#387),#388);

#390= IFCLIBRARYREFERENCE($,$,'\X2\5EFB7E019AD8\X0\','\X2\90E85C4B306E5EFB7E01306E9AD830553002\X0\\X\0A\X\0A\X2\5F6272B6886873FE309263013064\X0\IfcCovering(type=MOLDING)\X2\30AA30D630B830A730AF30C8304C5B5857283057306A304458345408306B4E0E30483089308C308B539A305560C558313002\X0\IfcCovering\X2\306E5E7E4F555F6272B630D130E930E130FC30BF30683053306E30D730ED30D130C630A35024304C4E0081F43057306A30445834540830015E7E4F555F6272B630D130E930E130FC30BF306E50243092512A51483059308B3002\X0\','ja-JP',#2);

#391= IFCRELASSOCIATESLIBRARY('35H8UbzvrDmgH$dXqfHAGR',$,$,$,(#387),#390);

#392= IFCLIBRARYREFERENCE($,$,'Hauteur de la moulure',$,'fr-FR',#2);

#393= IFCRELASSOCIATESLIBRARY('2SgcQIJqLCJx7bo2mb7pae',$,$,$,(#387),#392);

#394= IFCSIMPLEPROPERTYTEMPLATE('2NMoMHC91ERw7fRe4Ydie8',$,'ConcealedFlooring','Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed flooring space is normally meant to be the space beneath a raised floor.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#395= IFCLIBRARYREFERENCE($,$,'Installationsboden','Angabe, ob dieser Raum mit einem aufgest\S\dnderten Fu\S\_boden ausgestattet ist (JA), oder nicht (NEIN).','de-DE',#2);

#396= IFCRELASSOCIATESLIBRARY('1DorN7pkz1v8tk6k6mdp2a',$,$,$,(#394),#395);

#397= IFCLIBRARYREFERENCE($,$,'\X2\96A0853D5E8A\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C96A0853D3055308C305F5E8A7A7A959330926301306430883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F35024300296A0853D3055308C305F5E8A7A7A95933068306F30014E0A30525E8A306E4E0B306E7A7A95933002\X0\','ja-JP',#2);

#398= IFCRELASSOCIATESLIBRARY('0IxGEo7DX9QxWu8j0i5tX8',$,$,$,(#394),#397);

#399= IFCLIBRARYREFERENCE($,$,'FauxPlancher','Indique si la pi\S\hce comprend un faux plancher (VRAI) ou non (FAUX)','fr-FR',#2);

#400= IFCRELASSOCIATESLIBRARY('3f4kq3rsTD_w5K_8_sYa7r',$,$,$,(#394),#399);

#401= IFCSIMPLEPROPERTYTEMPLATE('3Bp$Ib3xLAARH$HW5Ro$hY',$,'ConcealedCeiling','Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed ceiling space is normally meant to be the space between a slab and a ceiling.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#402= IFCLIBRARYREFERENCE($,$,'Installationsdecke','Angabe, ob dieser Raum mit einer Installationsdecke (abheh\S\dngten Decke) ausgestattet ist (JA), oder nicht (NEIN).','de-DE',#2);

#403= IFCRELASSOCIATESLIBRARY('06O3dCAlP8KxuOYdECCuW8',$,$,$,(#401),#402);

#404= IFCLIBRARYREFERENCE($,$,'\X2\96A0853D59294E95\X0\','\X2\3053306E90E85C4BFF087A7A9593FF09304C96A0853D3055308C305F59294E957A7A959330926301306430883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F35024300296A0853D3055308C305F59294E957A7A95933068306F300130B930E930D6306859294E95306E9593306E7A7A95933002\X0\','ja-JP',#2);

#405= IFCRELASSOCIATESLIBRARY('0FrT8gFF15VhYQmugzvHLn',$,$,$,(#401),#404);

#406= IFCLIBRARYREFERENCE($,$,'FauxPlafond','Indique si la pi\S\hce comprend un faux plafond (VRAI) ou non (FAUX)','fr-FR',#2);

#407= IFCRELASSOCIATESLIBRARY('2SUfSqWOjAcg5dQpmGyLS7',$,$,$,(#401),#406);

#408= IFCPROPERTYSETTEMPLATE('22A3FEU9z4NRnatQxlkqkU',$,'Pset_SpaceFireSafetyRequirements','Properties related to fire protection of spaces that apply to the occurrences of IfcSpace or IfcZone.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#415,#424,#433,#442,#451,#460));

#409= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#410= IFCRELASSOCIATESLIBRARY('0UzVlEn5L8muQUBxy2k8Yn',$,$,$,(#408),#409);

#411= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives \S\` la protection incendie, qui s''appliquent \S\` toutes les occurrences des classes IfcSpace et IfcZone.','fr-FR',#2);

#412= IFCRELASSOCIATESLIBRARY('03ttfBWOL5tQdKWxC6Q9qP',$,$,$,(#408),#411);

#413= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\307E305F306F\X0\IfcZone\X2\306E5B585728306B906975283055308C308B30017A7A9593306E706B707D96325FA1\X0\(\X2\9632706B\X0\)\X2\306B95A290233057305F30D730ED30D130C630A33002\X0\','ja-JP',#2);

#414= IFCRELASSOCIATESLIBRARY('3vRS_80GH1WOlcvDGxmh3u',$,$,$,(#408),#413);

#415= IFCSIMPLEPROPERTYTEMPLATE('0FOdJaQK98n9ZNF9ZBI$qx',$,'FireRiskFactor','Fire Risk factor assigned to the space according to local building regulations. It defines the fire risk of the space at several levels of fire hazard.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#416= IFCLIBRARYREFERENCE($,$,'Brandgefahrenklasse','Brandgefahrenklasse des Raums, angegeben nach der nationalen oder regionalen Brandschutzverordnung.','de-DE',#2);

#417= IFCRELASSOCIATESLIBRARY('1fE1bPDZHA2umdNsF$hRQk',$,$,$,(#415),#416);

#418= IFCLIBRARYREFERENCE($,$,'FacteurRisqueIncendie','Facteur de risque incendie attribu\S\i \S\` l''espace, selon la r\S\iglementation locale en mati\S\hre de construction.','fr-FR',#2);

#419= IFCRELASSOCIATESLIBRARY('1uPrBUWNfCjBaGAhtmJN4_',$,$,$,(#415),#418);

#420= IFCLIBRARYREFERENCE($,$,'\X2\706B707D5371967A5EA6898156E0\X0\','\X2\573057DF306E5EFA7BC9898F5247306B5F93306330667A7A9593306B5272308A5F5330663089308C305F706B707D5371967A898156E0\X0\\X\0A\X2\706B707D306E3044304F3064304B306E30EC30D930EB306B304A3051308B7A7A9593306E706B707D5371967A5EA630925B9A7FA93059308B3002\X0\','ja-JP',#2);

#421= IFCRELASSOCIATESLIBRARY('3hXhIQ4l19QgSb3wXeD5vq',$,$,$,(#415),#420);

#422= IFCLIBRARYREFERENCE($,$,'\X2\D654C7AC\X0\ \X2\C704D5D8\X0\ \X2\C694C778\X0\','\X2\C9C0C5ED\X0\ \X2\AC74CD95\X0\ \X2\ADDCCE59C5D0\X0\ \X2\B530B77C\X0\ \X2\ACF5AC04C5D0\X0\ \X2\D560B2F9B41C\X0\ \X2\D654C7AC\X0\ \X2\C704D5D8\X0\ \X2\C694C778\X0\ \X2\D654C7AC\X0\ \X2\C5B4B290\X0\ \X2\C815B3C4C758\X0\ \X2\ACF5AC04C758\X0\ \X2\D654C7AC\X0\ \X2\C704D5D8B3C4B97C\X0\ \X2\C815C758D55CB2E4\X0\. "','ko-KR',#2);

#423= IFCRELASSOCIATESLIBRARY('1E9GTN75H20QcdV0P3RsuG',$,$,$,(#415),#422);

#424= IFCSIMPLEPROPERTYTEMPLATE('2qtAiyt5b8_A7tD3Q7JBTZ',$,'FlammableStorage','Indication whether the space is intended to serve as a storage of flammable material (which is regarded as such by the presiding building code. (TRUE) indicates yes, (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#425= IFCLIBRARYREFERENCE($,$,'Lagerung brennbarer Stoffe','Angabe, ob der Raum zur Lagerung der Produktion von brennbaren Stoffen genutzt wird (WHAHR) oder nicht (FALSCH). Die Angabe erfolgt nach der nationalen oder regionalen Brandschutzverordnung.','de-DE',#2);

#426= IFCRELASSOCIATESLIBRARY('2XQO_$34j339P7MQR1Crda',$,$,$,(#424),#425);

#427= IFCLIBRARYREFERENCE($,$,'StockageCombustible','Indique si l''espace est destin\S\i au stockage de mati\S\hres inflammables (consid\S\ir\S\ies comme telles par le Code de la Construction en vigueur). (VRAI) signifie oui, (FAUX) sinon.','fr-FR',#2);

#428= IFCRELASSOCIATESLIBRARY('2Uluos8Z11XRZsaff6jlUk',$,$,$,(#424),#427);

#429= IFCLIBRARYREFERENCE($,$,'\X2\53EF71C372694FDD7BA1533A5206\X0\','\X2\7A7A9593304C53EF71C37269\X0\(\X2\5EFA7BC957FA6E9630927BA174063059308B30533068306B3088308A305D306E30883046306B8003616E3055308C308B\X0\)\X2\306E50095EAB3068305730664F7F308F308C308B305330683092610F56F33055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\306F30443001\X0\(FALSE)\X2\3044304430483002\X0\','ja-JP',#2);

#430= IFCRELASSOCIATESLIBRARY('3RrOl92Rf7Ku027_ZAImij',$,$,$,(#424),#429);

#431= IFCLIBRARYREFERENCE($,$,'\X2\AC00C5F0C131\X0\ \X2\BB3CC9C8\X0\ \X2\CC3DACE0\X0\','\X2\ACF5AC04C774\X0\ \X2\AC00C5F0BB3C\X0\ (\X2\AC74CD95\X0\ \X2\AE30C900C744\X0\ \X2\AD00B9ACD568C73CB85CC368\X0\ \X2\ADF8B807AC8C\X0\ \X2\C5ECACA8C9C0B294\X0\)\X2\C758\X0\ \X2\CC3DACE0B85C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\AC83C744\X0\ \X2\C758B3C4D558ACE0\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C608\X0\ (FALSE) \X2\C544B2C8C624\X0\. "\X2\C774\X0\ \X2\BB3CCCB4AC00\X0\ \X2\D654C7ACC758\X0\ \X2\ACBDC6B0\X0\ \X2\CD9CAD6CB85C\X0\ \X2\C0ACC6A9B418B3C4B85D\X0\ \X2\C124ACC4B418C5C8B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\  (TRUE) \X2\C608\X0\ (FALSE) \X2\C544B2C8C624\X0\ \X2\AC12\X0\','ko-KR',#2);

#432= IFCRELASSOCIATESLIBRARY('2P2tdwgWr3zResqVXb$MUW',$,$,$,(#424),#431);

#433= IFCSIMPLEPROPERTYTEMPLATE('3nBsFzWrD33vNHMXQeBPaF',$,'FireExit','Indication whether this object is designed to serve as an exit in the case of fire (TRUE) or not (FALSE).\X\0AHere whether the space (in case of e.g., a corridor) is designed to serve as an exit space, e.g., for fire escape purposes.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#434= IFCLIBRARYREFERENCE($,$,'Notausgang','Angabe, ob der Raum einen Notausgang f\S\|r den Brandfall hat und als ein Notausgangs(sammel)raum im Sinne der Brandschutzverordnung gilt (WAHR), oder nicht (FALSCH).','de-DE',#2);

#435= IFCRELASSOCIATESLIBRARY('0ue0F4hOX4zQp95Sc5ucgD',$,$,$,(#433),#434);

#436= IFCLIBRARYREFERENCE($,$,'SortieSecours','Indique si cet objet est con\S\gu pour servir de sortie en cas d''incendie (VRAI) ou non (FAUX). Cas d''un espace comme un couloir con\S\gu pour servir d''espace de sortie, par exemple pour l''\S\ivacuation en cas d''incendie.','fr-FR',#2);

#437= IFCRELASSOCIATESLIBRARY('2swj6W72rCteLjIvby8lPf',$,$,$,(#433),#436);

#438= IFCLIBRARYREFERENCE($,$,'\X2\975E5E3853E3533A5206\X0\','\X2\3053306E30AA30D630B830A730AF30C8304C706B707D306E58345408306B51FA53E33068305730664F7F308F308C308B30883046306B8A2D8A083055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\306F30443001\X0\(FALSE)\X2\3044304430483002\X0\\X\0A\X2\30533053306B30017A7A9593\X0\(\X2\4F8B304830705ECA4E0B\X0\)\X2\306F30014F8B30483070706B707D907F96E376EE7684306E305F3081306B51FA53E37A7A95933068305730664F7F308F308C308B308830468A2D8A083055308C30663044308B304B30693046304B3002\X0\','ja-JP',#2);

#439= IFCRELASSOCIATESLIBRARY('1gZEKHsWDDxQIHScEKvg69',$,$,$,(#433),#438);

#440= IFCLIBRARYREFERENCE($,$,'\X2\D654C7AC\X0\ \X2\CD9CAD6C\X0\ (\X2\D53CB09C\X0\ \X2\CD9CAD6C\X0\)','\X2\C5ECAE30C5D0\X0\ \X2\ACF5AC04\X0\ (\X2\C608\X0\ \X2\BCF5B3C4\X0\), \X2\C608B97C\X0\ \X2\B4E4BA74\X0\ \X2\D654C7AC\X0\ \X2\D53CB09C\X0\ \X2\BAA9C801C744\X0\ \X2\C704D574\X0\ \X2\CD9CAD6C\X0\ \X2\ACF5AC04C73CB85C\X0\ \X2\C0ACC6A9D558B3C4B85D\X0\ \X2\C124ACC4B418C5C8B294C9C0\X0\ \X2\C5ECBD80\X0\','ko-KR',#2);

#441= IFCRELASSOCIATESLIBRARY('3kCz$ta3v1zfb9g2KXE6vZ',$,$,$,(#433),#440);

#442= IFCSIMPLEPROPERTYTEMPLATE('1$GdBo34bCDeiyXXBVB5Tc',$,'SprinklerProtection','Indication whether the space is sprinkler protected (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#443= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz','Angabe, ob der Raum durch eine Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).','de-DE',#2);

#444= IFCRELASSOCIATESLIBRARY('2IboRqifDBOAJplCrKk1NO',$,$,$,(#442),#443);

#445= IFCLIBRARYREFERENCE($,$,'ProtectionParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#446= IFCRELASSOCIATESLIBRARY('3Mf1V$1k5B5O__LDlE753f',$,$,$,(#442),#445);

#447= IFCLIBRARYREFERENCE($,$,'\X2\30B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099306E670971213092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\67093001\X0\(FALSE)\X2\306A30573002\X0\','ja-JP',#2);

#448= IFCRELASSOCIATESLIBRARY('3QlJ7TOQf1IB96pLGXwwQ8',$,$,$,(#442),#447);

#449= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44C758\X0\ \X2\C720BB34B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C720\X0\ (FALSE) \X2\C5C6C74C\X0\.','ko-KR',#2);

#450= IFCRELASSOCIATESLIBRARY('2IRrYoHDTCzwrACg8174rL',$,$,$,(#442),#449);

#451= IFCSIMPLEPROPERTYTEMPLATE('2dOhJljW19nvFUPYXAqIcS',$,'SprinklerProtectionAutomatic','Indication whether the space has an automatic sprinkler protection (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "SprinklerProtection" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#452= IFCLIBRARYREFERENCE($,$,'Sprinklerschutz automatisch','Angabe, ob der Raum durch eine automatische Sprinkleranlage gesch\S\|tzt wird (WAHR) oder nicht (FALSCH).  Dieser Wert soll nur angegeben werden, wenn das Attribut SprinklerProtection auf (WAHR) gesetzt ist.','de-DE',#2);

#453= IFCRELASSOCIATESLIBRARY('0HHThdtP5EuRqr7Hk0P4WQ',$,$,$,(#451),#452);

#454= IFCLIBRARYREFERENCE($,$,'ProtectionAutomatiqueParSprinkler','Indication selon laquelle ce b\S\btiment b\S\in\S\ificie d''une protection automatique par sprinkler (VRAI) ou non (FAUX).','fr-FR',#2);

#455= IFCRELASSOCIATESLIBRARY('0HFAXyWW95SAsxt$wVd0CJ',$,$,$,(#451),#454);

#456= IFCLIBRARYREFERENCE($,$,'\X2\81EA52D530B930D730EA30F330AF30E930FC96325FA1\X0\','\X2\30B930D730EA30F330AF30E930FC8A2D5099304C81EA52D5304B30693046304B793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\81EA52D53001\X0\(FALSE)\X2\975E81EA52D53002300C30B930D730EA30F330AF30E930FC96325FA1300D30D730ED30D130C630A3304C\X0\TRUE\X2\306B8A2D5B9A3055308C305F58345408306E307F30014E0E30483089308C308B3002\X0\','ja-JP',#2);

#457= IFCRELASSOCIATESLIBRARY('1LdRs8BTn2eBjZHSfaWrnk',$,$,$,(#451),#456);

#458= IFCLIBRARYREFERENCE($,$,'\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\ \X2\C790B3D9\X0\ \X2\AD6CBD84\X0\','\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\C124BE44AC00\X0\ \X2\C790B3D9\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\C790B3D9\X0\ (FALSE) \X2\BE44C790B3D9\X0\. "\X2\C2A4D504B9C1\X0\ \X2\D074B7EC\X0\ \X2\BC29C5B4\X0\"\X2\C18DC131C774\X0\ TRUE\X2\B85C\X0\ \X2\C124C815B41C\X0\ \X2\ACBDC6B0C5D0B9CC\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#459= IFCRELASSOCIATESLIBRARY('01bo8qpcb80v514RL6jjEg',$,$,$,(#451),#458);

#460= IFCSIMPLEPROPERTYTEMPLATE('1SBjDyhD94QhBq_gtBEEzM',$,'AirPressurization','Indication whether the space is required to have pressurized air (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#461= IFCLIBRARYREFERENCE($,$,'Luftdruckausgleich','Angabe, ob der Raum einen Luftdruckausgleich erfordert (WAHR) oder nicht (FALSCH).','de-DE',#2);

#462= IFCRELASSOCIATESLIBRARY('2xz$a1P95BQQBAuxWuajxx',$,$,$,(#460),#461);

#463= IFCLIBRARYREFERENCE($,$,'AirComprimeDisponible','Indique si l''espace n\S\icessite d''\S\jtre aliment\S\i en air comprim\S\i (VRAI) ou non (FAUX)','fr-FR',#2);

#464= IFCRELASSOCIATESLIBRARY('0b1ssebFz28Pl6xm6wj9TZ',$,$,$,(#460),#463);

#465= IFCLIBRARYREFERENCE($,$,'\X2\7A7A6C1752A05727\X0\','\X2\7A7A9593304C52A057273059308B30533068309289816C423055308C30663044308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\52A057273001\X0\(FALSE)\X2\975E52A057273002\X0\','ja-JP',#2);

#466= IFCRELASSOCIATESLIBRARY('3dA0Zl1P1D$OCz31IoFqYq',$,$,$,(#460),#465);

#467= IFCLIBRARYREFERENCE($,$,'\X2\ACF5AE30\X0\ \X2\AC00C555\X0\','\X2\ACF5AC04C774\X0\ \X2\AC00C555\X0\ \X2\C694AD6CB418ACE0\X0\ \X2\C788B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\AC00C555\X0\ (FALSE) \X2\BE44\X0\ \X2\AC00C555\X0\.','ko-KR',#2);

#468= IFCRELASSOCIATESLIBRARY('0_QzoZ_NfE$9JK4c_ut$2t',$,$,$,(#460),#467);

#469= IFCPROPERTYSETTEMPLATE('130s7UnBHBtPytIYASBT1r',$,'Pset_SpaceLightingRequirements','Properties related to the lighting requirements that apply to the occurrences of IfcSpace or IfcZone. This includes the required artificial lighting, illuminance, etc.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#476,#485));

#470= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#471= IFCRELASSOCIATESLIBRARY('1bq6ubSB97h94E$dz4MG$i',$,$,$,(#469),#470);

#472= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives aux exigences en mati\S\hre d''\S\iclairement, applicables \S\` toutes les instances des classes IfcSpace et IfcZone. Comprend l''\S\iclairage artificiel, le niveau d''\S\iclairement,\X2\2026\X0\','fr-FR',#2);

#473= IFCRELASSOCIATESLIBRARY('0vMajb$abCDv86G0fG69Df',$,$,$,(#469),#472);

#474= IFCLIBRARYREFERENCE($,$,$,'IfcSpace\X2\307E305F306F\X0\IfcZone\X2\30AA30D630B830A730AF30C8306B906975283055308C308B7167660E306E67614EF6306B95A23059308B30D730ED30D130C630A330025FC5898130683055308C308B4EBA5DE57167660E53CA307371675EA6306A30693092542B30803002\X0\','ja-JP',#2);

#475= IFCRELASSOCIATESLIBRARY('3i4406vxLAOOZT6gtYALff',$,$,$,(#469),#474);

#476= IFCSIMPLEPROPERTYTEMPLATE('1TdJlA8u54xu71SeH3RrUF',$,'ArtificialLighting','Indication whether this space  requires artificial lighting (as natural lighting would be not sufficient). (TRUE) indicates yes (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#477= IFCLIBRARYREFERENCE($,$,'k\S\|nstliche Beleuchtung','Angabe, ob dieser Raum eine k\S\|nstliche Beleuchtung erfordert (WAHR) oder nicht (FALSCH)','de-DE',#2);

#478= IFCRELASSOCIATESLIBRARY('2h_tcdB4jCHh0SPffcyXVo',$,$,$,(#476),#477);

#479= IFCLIBRARYREFERENCE($,$,'EclairageArtificiel','Indication si cette pi\S\hce a des besoins d''\S\iclairage artificiel (dans la mesure o\S\y l''\S\iclairage naturel ne serait pas suffisant). (VRAI) signifie oui, (FAUX) sinon.','fr-FR',#2);

#480= IFCRELASSOCIATESLIBRARY('2m9ToFhZLDpfF8k_3qlnjL',$,$,$,(#476),#479);

#481= IFCLIBRARYREFERENCE($,$,'\X2\4EBA5DE57167660E\X0\','\X2\981857DF304C4EBA5DE57167660E30925FC5898130683059308B304B30693046304B306E8868793AFF0881EA71365149304C534152063067306A3044306830573066FF093000FF08\X0\TRUE\X2\FF09306E5834540830015FC589813002FF08\X0\FALSE\X2\FF09306E5834540830014E0D5FC589813002\X0\','ja-JP',#2);

#482= IFCRELASSOCIATESLIBRARY('1IJ8lYcl1FLxFz8BHHqO8r',$,$,$,(#476),#481);

#483= IFCLIBRARYREFERENCE($,$,'\X2\C778ACF5\X0\ \X2\C870BA85\X0\','\X2\C774\X0\ \X2\ACF5AC04C774\X0\ \X2\C778ACF5\X0\ \X2\C870BA85C744\X0\ \X2\D544C694B85CD558B294C9C0\X0\ \X2\C5ECBD80\X0\ (\X2\C790C5F0\X0\ \X2\C870BA85C774\X0\ \X2\CDA9BD84D558C9C0\X0\ \X2\C54AAE30\X0\ \X2\C704D558C5EC\X0\)\X2\B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\C544B2C8C624\X0\ \X2\AC12\X0\.','ko-KR',#2);

#484= IFCRELASSOCIATESLIBRARY('0xODgxy7j1DgHrgM2$MnEy',$,$,$,(#476),#483);

#485= IFCSIMPLEPROPERTYTEMPLATE('3UYp4JMJj8BubqFfHzEk0$',$,'Illuminance','Required average illuminance value for this space.',.P_SINGLEVALUE.,'IfcIlluminanceMeasure','',$,$,$,$,.READWRITE.);

#486= IFCLIBRARYREFERENCE($,$,'Beleuchtungsst\S\drke','Geforderte durchschnittliche Beleuchtungsst\S\drke in diesem Raum.','de-DE',#2);

#487= IFCRELASSOCIATESLIBRARY('016JwBe_L5ZwvY2nmQ899H',$,$,$,(#485),#486);

#488= IFCLIBRARYREFERENCE($,$,'EclairementAttendu','Valeur de l''\S\iclairement attendu pour la pi\S\hce.','fr-FR',#2);

#489= IFCRELASSOCIATESLIBRARY('0eapdlii57qQnbxrndV3TS',$,$,$,(#485),#488);

#490= IFCLIBRARYREFERENCE($,$,'\X2\71675EA6\X0\','\X2\981857DF306B5BFE30573066306E5FC5898130683055308C308B71675EA6306E5024306E5E73574750243002\X0\','ja-JP',#2);

#491= IFCRELASSOCIATESLIBRARY('3acGlElXT6aRrlwHFv0ZFt',$,$,$,(#485),#490);

#492= IFCLIBRARYREFERENCE($,$,'\X2\C870B3C4\X0\','\X2\C774\X0\ \X2\ACF5AC04C744\X0\ \X2\C704D574\X0\ \X2\D544C694D55C\X0\ \X2\D3C9ADE0\X0\ \X2\C870B3C4\X0\','ko-KR',#2);

#493= IFCRELASSOCIATESLIBRARY('3qQIcRvXH3XgpadwBuqlJ8',$,$,$,(#485),#492);

#494= IFCPROPERTYSETTEMPLATE('2B1iHO_RbFW8dK$n$zXa$6',$,'Pset_SpaceOccupancyRequirements','Properties concerning work activities occurring or expected to occur within one or a set of similar spatial structure elements.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#501,#508,#515,#522,#529,#536,#543));

#495= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#496= IFCRELASSOCIATESLIBRARY('1I8N60LkXAzgceP_kxaNw6',$,$,$,(#494),#495);

#497= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is relatives \S\` l''usage attendu ou effectif d''un \S\il\S\iment de structure spatial ou d''un ensemble d''\S\il\S\iments de struture spatiale similaires.','fr-FR',#2);

#498= IFCRELASSOCIATESLIBRARY('2pyvehnDP7SecF$VaFzId5',$,$,$,(#494),#497);

#499= IFCLIBRARYREFERENCE($,$,$,'\X2\4E003064306E30013042308B3044306F89076570306E985E4F3C3057305F7A7A959369CB621089817D2030678D77304D308B30013042308B3044306F8D773053308B30673042308D3046696D52D96D3B52D5306B95A23059308B5C5E60273002\X0\','ja-JP',#2);

#500= IFCRELASSOCIATESLIBRARY('0Nt$W9m21DcxoOFjlewfdc',$,$,$,(#494),#499);

#501= IFCSIMPLEPROPERTYTEMPLATE('19AgpxfsT58OJVRGqW2z5k',$,'OccupancyType','Occupancy type for this object. It is defined according to the presiding national building code.',.P_SINGLEVALUE.,'IfcLabel','',$,$,$,$,.READWRITE.);

#502= IFCLIBRARYREFERENCE($,$,'Nutzungsart','Nutzungsart des Raums gem\S\d\S\_ der g\S\|ltigen Raumnutzungstabelle des Raumprogramms.','de-DE',#2);

#503= IFCRELASSOCIATESLIBRARY('0yw_vCrwX9XBRRdsy9_813',$,$,$,(#501),#502);

#504= IFCLIBRARYREFERENCE($,$,'TypeOccupation','Usage type de cet espace. Est d\S\ifini selon le Code national en vigueur.','fr-FR',#2);

#505= IFCRELASSOCIATESLIBRARY('2g4o6aAqXFPQwNyH8UvTQc',$,$,$,(#501),#504);

#506= IFCLIBRARYREFERENCE($,$,'\X2\75289014\X0\','\X2\3053306E30AA30D630B830A730AF30C8306E7528901430027D7162EC3059308B56FD306E5EFA7BC96CD5898F306B3088308A5B9A7FA93055308C308B3002\X0\','ja-JP',#2);

#507= IFCRELASSOCIATESLIBRARY('271wnj33vBsOFSWe_PjkD_',$,$,$,(#501),#506);

#508= IFCSIMPLEPROPERTYTEMPLATE('1F$Gw0LuD1xv35Pe8SgZPc',$,'OccupancyNumber','Number of people required for the activity assigned to this space.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#509= IFCLIBRARYREFERENCE($,$,'Belegung','Durchschnittliche Anzahl der Personen f\S\|r deren  Aktivit\S\dten der Raum vorgesehen ist.','de-DE',#2);

#510= IFCRELASSOCIATESLIBRARY('2zsfFYF7X87P1d9QX3sQ$V',$,$,$,(#508),#509);

#511= IFCLIBRARYREFERENCE($,$,'NombreOccupants','Nombre d''occupants concern\S\is par l''activit\S\i dans cet espace.','fr-FR',#2);

#512= IFCRELASSOCIATESLIBRARY('3Caf9Atsb0ovTX3nc95CMM',$,$,$,(#508),#511);

#513= IFCLIBRARYREFERENCE($,$,'\X2\522975284EBA6570\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F6D3B52D530929042884C3059308B305F3081306B5FC58981306A4EBA65703002\X0\','ja-JP',#2);

#514= IFCRELASSOCIATESLIBRARY('1WF_O_e_H9mw3nngant1jb',$,$,$,(#508),#513);

#515= IFCSIMPLEPROPERTYTEMPLATE('3Fox_qXNPBzvHH8g60vv69',$,'OccupancyNumberPeak','Maximal number of people required for the activity assigned to this space in peak time.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#516= IFCLIBRARYREFERENCE($,$,'Maximale Belegung','Maximale Anzahl der Personen f\S\|r deren  Aktivit\S\dten der Raum vorgesehen ist.','de-DE',#2);

#517= IFCRELASSOCIATESLIBRARY('0tYwuZKWDDAPly2CE8EfRE',$,$,$,(#515),#516);

#518= IFCLIBRARYREFERENCE($,$,'NombreOccupantsMax','Nombre maximum d''occupants simultan\S\is concern\S\is par l''activit\S\i dans cet espace \S\` l''heure de pointe.','fr-FR',#2);

#519= IFCRELASSOCIATESLIBRARY('1BlscKQqDBDATnS9hchXV0',$,$,$,(#515),#518);

#520= IFCLIBRARYREFERENCE($,$,'\X2\522975284EBA657030D430FC30AF\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F6D3B52D530929042884C3059308B305F3081306B5FC58981306A670059274EBA65703002\X0\','ja-JP',#2);

#521= IFCRELASSOCIATESLIBRARY('3L6a0tu0f4Du0YMamDpLk3',$,$,$,(#515),#520);

#522= IFCSIMPLEPROPERTYTEMPLATE('1SgrDLQlf2duh_khmlMDge',$,'OccupancyTimePerDay','The amount of time during the day that the activity is required within this space.',.P_SINGLEVALUE.,'IfcTimeMeasure','',$,$,$,$,.READWRITE.);

#523= IFCLIBRARYREFERENCE($,$,'Belegungszeit pro Tag','Durchschnittliche Belegungszeit des Raums pro Tag.','de-DE',#2);

#524= IFCRELASSOCIATESLIBRARY('2IRZRPp7H14eU40KTHzowA',$,$,$,(#522),#523);

#525= IFCLIBRARYREFERENCE($,$,'DureeOccupationJour','Dur\S\ie journali\S\hre de l''activit\S\i dans cet espace','fr-FR',#2);

#526= IFCRELASSOCIATESLIBRARY('2CU3dDK2nC69oa64ZdSRwU',$,$,$,(#522),#525);

#527= IFCLIBRARYREFERENCE($,$,'\X2\65E56BCE5229752866429593\X0\','\X2\3053306E7A7A95933067306E6D3B52D530923059308B305F3081306B5FC58981306A65E54E2D306E664295933002\X0\','ja-JP',#2);

#528= IFCRELASSOCIATESLIBRARY('0HiBBOqI1EJghIzo4ouZNG',$,$,$,(#522),#527);

#529= IFCSIMPLEPROPERTYTEMPLATE('3DwrOHn6TBhxtb9VOBFr_5',$,'AreaPerOccupant','Design occupancy loading for this type of usage assigned to this space.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#530= IFCLIBRARYREFERENCE($,$,'Fl\S\dche pro Nutzer','Anteil der Raumfl\S\dche pro Benutzer f\S\|r Nutzung des Raums.','de-DE',#2);

#531= IFCRELASSOCIATESLIBRARY('355g$FNvr1DAne6O20BWCA',$,$,$,(#529),#530);

#532= IFCLIBRARYREFERENCE($,$,'SurfaceParOccupant','Taux de remplissage de l''espace pour l''usage type','fr-FR',#2);

#533= IFCRELASSOCIATESLIBRARY('1Fq$NKAkzA1ADYa5CHBVym',$,$,$,(#529),#532);

#534= IFCLIBRARYREFERENCE($,$,'\X2\5229752880056BCE97627A4D\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F75289014306B5BFE3059308B60F35B9A522975288CA083773002\X0\','ja-JP',#2);

#535= IFCRELASSOCIATESLIBRARY('3G3Vqo37v73hbCYj__ITvX',$,$,$,(#529),#534);

#536= IFCSIMPLEPROPERTYTEMPLATE('1BC4IOULr6hB08v_l0bYBJ',$,'MinimumHeadroom','Headroom required for the activity assigned to this space.',.P_SINGLEVALUE.,'IfcLengthMeasure','',$,$,$,$,.READWRITE.);

#537= IFCLIBRARYREFERENCE($,$,'Lichte H\S\vhe','Minumal geforderte lichte H\S\vhe f\S\|r diesen Raum.','de-DE',#2);

#538= IFCRELASSOCIATESLIBRARY('3_HJ7nuQ1EBw91fJUBJXvo',$,$,$,(#536),#537);

#539= IFCLIBRARYREFERENCE($,$,'HauteurPassageMinimale','Hauteur de passage requise pour l''usage assign\S\i \S\` l''espace','fr-FR',#2);

#540= IFCRELASSOCIATESLIBRARY('33dwynda9129soxizXRnI5',$,$,$,(#536),#539);

#541= IFCLIBRARYREFERENCE($,$,'\X2\67005C0F982D4E0A3042304D9AD8\X0\','\X2\3053306E7A7A9593306B5272308A5F5330663089308C305F75289014306B5FC58981306A982D4E0A3042304D9AD83002\X0\','ja-JP',#2);

#542= IFCRELASSOCIATESLIBRARY('1e4uURm4f53wWXW33fDMqv',$,$,$,(#536),#541);

#543= IFCSIMPLEPROPERTYTEMPLATE('1weDZZ3Cv0VAjQgE8qZov_',$,'IsOutlookDesirable','An indication of whether the outlook is desirable (set TRUE) or not (set FALSE)',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#544= IFCLIBRARYREFERENCE($,$,'Ausblick erw\S\|nscht','Angabe, ob dieser Raum einen nat\S\|rlichen Ausblick nach draussen gew\S\dhren soll (WAHR) oder dies nicht gefordert ist (FALSCH).','de-DE',#2);

#545= IFCRELASSOCIATESLIBRARY('1mKCuvCiP53BZjc4DcxDnc',$,$,$,(#543),#544);

#546= IFCLIBRARYREFERENCE($,$,'VueExterieurSouhaitable','Indique si la vue sur l''ext\S\irieur est souhaitable (VRAI) ou non (FAUX).','fr-FR',#2);

#547= IFCRELASSOCIATESLIBRARY('3b0yn9FUzD7OfpFIwlvnzC',$,$,$,(#543),#546);

#548= IFCLIBRARYREFERENCE($,$,'\X2\773A671B306E5584305760AA3057\X0\','\X2\5916306E773A671B304C671B307E30573044304B30693046304B3002\X0\','ja-JP',#2);

#549= IFCRELASSOCIATESLIBRARY('1nThwLx4PE6vTnBv7RlvoR',$,$,$,(#543),#548);

#550= IFCPROPERTYSETTEMPLATE('03FWQcIBPDN909Co2tiiur',$,'Pset_SpaceThermalRequirements','Properties related to the comfort requirements for thermal and other  thermal related performance properties of spaces that apply to the occurrences of IfcSpace, IfcSpatialZone or IfcZone. It can also be used to capture requirements for IfcSpaceType''s. This includes the required design temperature, humidity, ventilation, and air conditioning.',.PSET_TYPEDRIVENOVERRIDE.,'IfcSpace, IfcSpatialZone, IfcZone',(#555,#562,#571,#580,#589,#598,#607,#616,#623,#632,#639,#648,#657,#666,#675,#684,#693,#702));

#551= IFCLIBRARYREFERENCE($,$,$,'Property Set Definition in German','de-DE',#2);

#552= IFCRELASSOCIATESLIBRARY('3ejdIN17rFzRjV4LRoID9e',$,$,$,(#550),#551);

#553= IFCLIBRARYREFERENCE($,$,$,'\X2\5BA4306E5FEB9069306A6E2971B174B05883306B95A290233059308B89816C42602780FD3002\X0\IfcSpace, IfcZone\X2\306B906975283055308C308B3002\X0\\X\0A\X2\6E295EA630016E7F5EA630017A7A8ABF306B306430443066306E8A2D8A084E0A306E8A2D5B9A3092542B30803002\X0\','ja-JP',#2);

#554= IFCRELASSOCIATESLIBRARY('1Y_PIGmNH8VhAEqQAzHpY1',$,$,$,(#550),#553);

#555= IFCSIMPLEPROPERTYTEMPLATE('0Hflr_bI5D_hKMiWMPFsMN',$,'SpaceTemperature','Temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period. Provide this value, if no temperatur range (Min-Max) is available.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#556= IFCLIBRARYREFERENCE($,$,'Raumtemperatur','Geforderte Raumtemperatur, die nicht \S\|berschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall. Diese wird angegeben, wenn kein geforderter Temperaturbereich (Min - Max) vorhanden ist.','de-DE',#2);

#557= IFCRELASSOCIATESLIBRARY('1yCq8aGf95TwOaxVx3weW3',$,$,$,(#555),#556);

#558= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#559= IFCRELASSOCIATESLIBRARY('3JDN3YOe1BHwVv5Au7sZM2',$,$,$,(#555),#558);

#560= IFCLIBRARYREFERENCE($,$,'Temp\S\irature','Temp\S\irature de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.','fr-FR',#2);

#561= IFCRELASSOCIATESLIBRARY('2GFmZ9asv5QwWcYRpMYzeJ',$,$,$,(#555),#560);

#562= IFCSIMPLEPROPERTYTEMPLATE('3069k$STLBqepFiK8vgdMa',$,'SpaceTemperatureMax','Maximal temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#563= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Maximal','Maximale geforderte Raumtemperatur, die nicht \S\|berschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#564= IFCRELASSOCIATESLIBRARY('1$NNXeMg94a8zRuCry0O4s',$,$,$,(#562),#563);

#565= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#566= IFCRELASSOCIATESLIBRARY('0e6MKGrnHE5fEjpVvvDLmJ',$,$,$,(#562),#565);

#567= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale','Temp\S\irature maximale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#568= IFCRELASSOCIATESLIBRARY('1CdYx1ia56bhqEhjENrD1P',$,$,$,(#562),#567);

#569= IFCLIBRARYREFERENCE($,$,'\X2\CD5CACE0\X0\ \X2\C628B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C628B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#570= IFCRELASSOCIATESLIBRARY('09_x0tS79038aojOJ1Ilj4',$,$,$,(#562),#569);

#571= IFCSIMPLEPROPERTYTEMPLATE('1PvFdzJ1P1G8eNJf5FWmzx',$,'SpaceTemperatureMin','Minimal temperature of the space or zone, that is required from user/designer view point. If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#572= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Minimal','Minimale geforderte Raumtemperatur, die nicht unterschritten werden darf, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#573= IFCRELASSOCIATESLIBRARY('0oqyIIbMzCn9S3ZNzMempN',$,$,$,(#571),#572);

#574= IFCLIBRARYREFERENCE($,$,'\X2\67004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E295EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#575= IFCRELASSOCIATESLIBRARY('1dAqnzSVz4uPdXh43trOK5',$,$,$,(#571),#574);

#576= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale','Temp\S\irature minimale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#577= IFCRELASSOCIATESLIBRARY('3H5MnaofXFSxhhO$FOg8ev',$,$,$,(#571),#576);

#578= IFCLIBRARYREFERENCE($,$,'\X2\CD5CC800C628B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C628B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#579= IFCRELASSOCIATESLIBRARY('067ieAElL0Svoc$FUsgLck',$,$,$,(#571),#578);

#580= IFCSIMPLEPROPERTYTEMPLATE('2YfnTcF_5AgvcEvwzahU12',$,'SpaceTemperatureSummerMax','Maximal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#581= IFCLIBRARYREFERENCE($,$,'Raumtemperatur K\S\|hlung Maximal','Maximal geforderte Raumtemperatur aus dem Raumprogramm f\S\|r die Auslegung der Raumk\S\|hlung.','de-DE',#2);

#582= IFCRELASSOCIATESLIBRARY('3HMI$xhEHC6Qc3Q3JYgkfk',$,$,$,(#580),#581);

#583= IFCLIBRARYREFERENCE($,$,'\X2\590F5B6367009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#584= IFCRELASSOCIATESLIBRARY('2pKGDn9$9BmBHb8VP4L13E',$,$,$,(#580),#583);

#585= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale en \S\it\S\i','Temp\S\irature maximale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#586= IFCRELASSOCIATESLIBRARY('3fyUlh5rv1OfccuLNu764c',$,$,$,(#580),#585);

#587= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CD5CACE0C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\)\X2\C758\X0\ \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#588= IFCRELASSOCIATESLIBRARY('2K1HUclWb8KgcIo_hSosUc',$,$,$,(#580),#587);

#589= IFCSIMPLEPROPERTYTEMPLATE('0OrMmI2Mf3iQkhxVXt4Atc',$,'SpaceTemperatureSummerMin','Minimal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#590= IFCLIBRARYREFERENCE($,$,'Raumtemperatur K\S\|hlung Minimal','Minimal geforderte Raumtemperatur aus dem Raumprogramm f\S\|r die Auslegung der Raumk\S\|hlung.','de-DE',#2);

#591= IFCRELASSOCIATESLIBRARY('1YT2izzw1BuRuf3lkeJufo',$,$,$,(#589),#590);

#592= IFCLIBRARYREFERENCE($,$,'\X2\590F5B6367004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#593= IFCRELASSOCIATESLIBRARY('3DGOHxGNjCsxeLSZjeb6Hx',$,$,$,(#589),#592);

#594= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale en \S\it\S\i','Temp\S\irature minimale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#595= IFCRELASSOCIATESLIBRARY('10bPXJ959BwQyB$jr6cPH7',$,$,$,(#589),#594);

#596= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CD5CC800C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\)\X2\C758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#597= IFCRELASSOCIATESLIBRARY('2Bfvgc86b4NfBPlvOJlC09',$,$,$,(#589),#596);

#598= IFCSIMPLEPROPERTYTEMPLATE('3UJnO7Hyr35vHhlzFo3ZTE',$,'SpaceTemperatureWinterMax','Maximal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#599= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Heizung Maximal','Maximal geforderte Raumtemperatur f\S\|r die Auslegung der Raumheizung.','de-DE',#2);

#600= IFCRELASSOCIATESLIBRARY('1lvv9r1eb6uwlDhdfII0zU',$,$,$,(#598),#599);

#601= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B6367009AD85BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E67009AD86E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#602= IFCRELASSOCIATESLIBRARY('3qYaBE1iH7nRpRW7NpJj_v',$,$,$,(#598),#601);

#603= IFCLIBRARYREFERENCE($,$,'Temp\S\irature maximale en hiver','Temp\S\irature maximale de l''espace ou de la zone en hiver. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le chauffage.','fr-FR',#2);

#604= IFCRELASSOCIATESLIBRARY('1Q$t9I3ev6uBp90sIP2MQN',$,$,$,(#598),#603);

#605= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CD5CACE0C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\ACA8C6B8\X0\) \X2\CD5CACE0\X0\ \X2\C628B3C4\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#606= IFCRELASSOCIATESLIBRARY('3al67Zdpj4P8ZhAXEZeptq',$,$,$,(#598),#605);

#607= IFCSIMPLEPROPERTYTEMPLATE('26vIMndZn6_QSRpQWOiL9g',$,'SpaceTemperatureWinterMin','Minimal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure','',$,$,$,$,.READWRITE.);

#608= IFCLIBRARYREFERENCE($,$,'Raumtemperatur Heizung Minimal','Minimal geforderte Raumtemperatur f\S\|r die Auslegung der Raumheizung.','de-DE',#2);

#609= IFCRELASSOCIATESLIBRARY('1i5dvieo567eJ4qQ3j5geK',$,$,$,(#607),#608);

#610= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B6367004F4E5BA451856E295EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E67004F4E6E295EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#611= IFCRELASSOCIATESLIBRARY('3aocvj4m5BLwGbdWS3GZ6D',$,$,$,(#607),#610);

#612= IFCLIBRARYREFERENCE($,$,'Temp\S\irature minimale en hiver','Temp\S\irature minimale de l''espace ou de la zone en hiver. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le chauffage.','fr-FR',#2);

#613= IFCRELASSOCIATESLIBRARY('3z81TsllnBN9VS4vt$7aqF',$,$,$,(#607),#612);

#614= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CCA0\X0\ \X2\CD5CC800C628B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\ACA8C6B8\X0\)\X2\C758\X0\ \X2\CD5CC800\X0\ \X2\C628B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#615= IFCRELASSOCIATESLIBRARY('2x37R49L1129miviO73bOE',$,$,$,(#607),#614);

#616= IFCSIMPLEPROPERTYTEMPLATE('15hsWelpL2SR3xFAzN9xnN',$,'SpaceHumidity','Humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period. Provide this property, if no humidity range (Min-Max) is available.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#617= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall. Es wird angegeben, wenn kein geforderter Luftfeuchtigkeitsbereich (Min - Max)  vorhanden ist.','de-DE',#2);

#618= IFCRELASSOCIATESLIBRARY('0i666VxLzBYf_0ylu9lPQ5',$,$,$,(#616),#617);

#619= IFCLIBRARYREFERENCE($,$,'\X2\5BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E6E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#620= IFCRELASSOCIATESLIBRARY('159K$5XQX12go2LtdDgGEd',$,$,$,(#616),#619);

#621= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative','Humidit\S\i relative de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.','fr-FR',#2);

#622= IFCRELASSOCIATESLIBRARY('3YSo2vrtz8owtrPQN3fTqY',$,$,$,(#616),#621);

#623= IFCSIMPLEPROPERTYTEMPLATE('0b98ayY796e9ZQ_YtAgjd$',$,'SpaceHumidityMax','Maximal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#624= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Maximal','Maximal geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#625= IFCRELASSOCIATESLIBRARY('15MytcDNbCZQHoHIaDxvWL',$,$,$,(#623),#624);

#626= IFCLIBRARYREFERENCE($,$,'\X2\67009AD85BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67009AD86E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#627= IFCRELASSOCIATESLIBRARY('0IBTS4_7nBTvMm3SRj2XZq',$,$,$,(#623),#626);

#628= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative maximale','Humidit\S\i relative maximale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#629= IFCRELASSOCIATESLIBRARY('1$i3OuTx5Cd8KxcW_$q9je',$,$,$,(#623),#628);

#630= IFCLIBRARYREFERENCE($,$,'\X2\C2E4B0B4C2B5B3C4\X0\','\X2\ACF5AC04\X0\ \X2\B610B294\X0\ \X2\C601C5EDC758\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\. \X2\B9CCC57D\X0\ \X2\C5ECB984CCA0\X0\ \X2\B610B294\X0\ \X2\ACA8C6B8CCA0\X0\ \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\ \X2\C694AD6CAC00\X0\ \X2\C8FCC5B4C9C0C9C0\X0\ \X2\C54AB294\X0\, \X2\ADF8AC83C740\X0\ \X2\C5F0C911C5D0\X0\, \X2\ADF8B807C9C0\X0\ \X2\C54AC73CBA74\X0\ \X2\C911AC04\X0\ \X2\BD84AE30BCC4B85C\X0\ \X2\C801C6A9B41CB2E4\X0\.','ko-KR',#2);

#631= IFCRELASSOCIATESLIBRARY('3_9u2vwJj4sxkuyBaZYp5s',$,$,$,(#623),#630);

#632= IFCSIMPLEPROPERTYTEMPLATE('2NNjZYZiDC7f811rExw0KF',$,'SpaceHumidityMin','Minimal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#633= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Minimal','Minimal geforderte Luftfeuchtigkeit f\S\|r diesen Raum, gilt als ganzj\S\dhrige Anforderung unabh\S\dngig vom Heizungs-, oder K\S\|hlungsfall.','de-DE',#2);

#634= IFCRELASSOCIATESLIBRARY('2WGtTO4wn37elgPDbd8y6z',$,$,$,(#632),#633);

#635= IFCLIBRARYREFERENCE($,$,'\X2\67004F4E5BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E67004F4E6E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B300230823057590F5B63307E305F306F51AC5B63306E5BA451856E7F5EA689816C42304C4E0E30483089308C306A304430683001305D308C306F901A5E74306B300130553082306A3051308C30704E2D95935B63306B906975283055308C308B3002\X0\','ja-JP',#2);

#636= IFCRELASSOCIATESLIBRARY('3YHO4F$XX12AeApB4mEHCk',$,$,$,(#632),#635);

#637= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative minimale','Humidit\S\i relative minimale de l''espace ou de la zone sp\S\icifi\S\ie par l''usager ou le concepteur. Si les valeurs pour l''\S\it\S\i et l''hiver ne sont pas connues, cette temp\S\irature s''applique toute l''ann\S\ie, sinon seulement en demi-saison.','fr-FR',#2);

#638= IFCRELASSOCIATESLIBRARY('0CNyTPDo1EFf5AN9QePv7F',$,$,$,(#632),#637);

#639= IFCSIMPLEPROPERTYTEMPLATE('3QDTsqK2r8$xtiNJtONBb2',$,'SpaceHumiditySummer','Humidity of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#640= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit K\S\|hlung','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum f\S\|r die Auslegung der K\S\|hlung.','de-DE',#2);

#641= IFCRELASSOCIATESLIBRARY('0S_z8$jp9ETPXLX1xo0C2d',$,$,$,(#639),#640);

#642= IFCLIBRARYREFERENCE($,$,'\X2\590F5B635BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E669171B15B63\X0\(\X2\590F5B63\X0\)\X2\306E5BA451856E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#643= IFCRELASSOCIATESLIBRARY('13YVRhGVfBBQfUZ37udfI6',$,$,$,(#639),#642);

#644= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative maximale en \S\it\S\i','Humidit\S\i relative maximale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#645= IFCRELASSOCIATESLIBRARY('3OyvPminz1mPk1lldV3gLG',$,$,$,(#639),#644);

#646= IFCLIBRARYREFERENCE($,$,'\X2\C5ECB984CCA0C2E4B0B4\X0\ \X2\C2B5B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\D639C11C\X0\ \X2\ACC4C808\X0\ (\X2\C5ECB984\X0\) \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#647= IFCRELASSOCIATESLIBRARY('3kgPbpHEj759cApP_pZRoM',$,$,$,(#639),#646);

#648= IFCSIMPLEPROPERTYTEMPLATE('2cxbti$hfEKRWz9rYBcHdw',$,'SpaceHumidityWinter','Humidity of the space or zone for the cold (winter) period that is required from user/designer view point and provided as requirement for heating.',.P_SINGLEVALUE.,'IfcRatioMeasure','',$,$,$,$,.READWRITE.);

#649= IFCLIBRARYREFERENCE($,$,'Luftfeuchtigkeit Heizung','Geforderte Luftfeuchtigkeit f\S\|r diesen Raum f\S\|r die Auslegung der Heizung.','de-DE',#2);

#650= IFCRELASSOCIATESLIBRARY('0SoOSDrX96ZAQ_OobyCIDu',$,$,$,(#648),#649);

#651= IFCLIBRARYREFERENCE($,$,'\X2\51AC5B635BA451856E7F5EA6\X0\','\X2\7A7A9593307E305F306F30BE30FC30F3306E5BD251B75B63\X0\(\X2\51AC5B63\X0\)\X2\306E5BA451856E7F5EA63002522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C423055308C308B3002\X0\','ja-JP',#2);

#652= IFCRELASSOCIATESLIBRARY('2VOegSHLPBLQCbL5vsvEnP',$,$,$,(#648),#651);

#653= IFCLIBRARYREFERENCE($,$,'Humidit\S\i relative minimale en \S\it\S\i','Humidit\S\i relative minimale de l''espace ou de la zone  en \S\it\S\i. Sp\S\icifi\S\ie par l''usager ou le concepteur et utilis\S\ie comme consigne pour le refroidissement.','fr-FR',#2);

#654= IFCRELASSOCIATESLIBRARY('3aAzDXN6nF9OdUIqDWssN9',$,$,$,(#648),#653);

#655= IFCLIBRARYREFERENCE($,$,'\X2\ACA8C6B8CCA0C2E4B0B4\X0\ \X2\C2B5B3C4\X0\','\X2\ACF5AC04C774B098\X0\ \X2\C601C5ED\X0\ \X2\CD94C6B4\X0\ \X2\ACC4C808\X0\ (\X2\B3D9C808AE30\X0\) \X2\C2E4B0B4\X0\ \X2\C2B5B3C4\X0\. \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694AD6CB41CB2E4\X0\.','ko-KR',#2);

#656= IFCRELASSOCIATESLIBRARY('26wAxwxF9F7u7LICT_i3CU',$,$,$,(#648),#655);

#657= IFCSIMPLEPROPERTYTEMPLATE('3$tT7zjyf2FRgKfg1TfZA6',$,'DiscontinuedHeating','Indication whether discontinued heating is required/desirable from user/designer view point. (TRUE) if yes, (FALSE) otherwise.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#658= IFCLIBRARYREFERENCE($,$,'Diskontinuierliche Heizung','Anfoderung, ob der Raum durch eine diskontinuierliche Heizung versorgt werden soll (WAHR) oder nicht (FALSCH).','de-DE',#2);

#659= IFCRELASSOCIATESLIBRARY('366gAnYJz4RQG87joY0K$P',$,$,$,(#657),#658);

#660= IFCLIBRARYREFERENCE($,$,'\X2\4E0D90237D9A6696623F\X0\','\X2\4E0D90237D9A6696623F304C522975288005\X0\/\X2\8A2D8A088005306E899670B9304B308989816C42\X0\/\X2\8981671B3055308C308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\89813001\X0\(FALSE)\X2\4E0D89813002\X0\','ja-JP',#2);

#661= IFCRELASSOCIATESLIBRARY('3Uep0KlWH4gRbfmCAp6LH0',$,$,$,(#657),#660);

#662= IFCLIBRARYREFERENCE($,$,'Chauffage intermittent','Indique si un chauffage intermittent est requis ou souhait\S\i par l''usager ou le concepteur (VRAI) ou non (FAUX).','fr-FR',#2);

#663= IFCRELASSOCIATESLIBRARY('2Fljlo3uX5xxRaJBIXnVnt',$,$,$,(#657),#662);

#664= IFCLIBRARYREFERENCE($,$,'\X2\BD88C5F0C18D\X0\ \X2\B09CBC29\X0\','\X2\BD88C5F0C18D\X0\ \X2\B09CBC29C774\X0\ \X2\C774C6A9C790\X0\ / \X2\C124ACC4C790C758\X0\ \X2\AD00C810C5D0C11C\X0\ \X2\C694CCAD\X0\ / \X2\C694AD6CB418B294C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\BD88D544C694\X0\.','ko-KR',#2);

#665= IFCRELASSOCIATESLIBRARY('0BX4UcUC1BGRJhhsyurKrw',$,$,$,(#657),#664);

#666= IFCSIMPLEPROPERTYTEMPLATE('1vbmxMS_15xwkp65LF4zcQ',$,'NaturalVentilation','Indication whether the space is required to have natural ventilation (TRUE) or mechanical ventilation (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#667= IFCLIBRARYREFERENCE($,$,'Nat\S\|rliche L\S\|ftung','Anforderung, ob der Raum eine nat\S\|rliche L\S\|ftung haben soll (WAHR), oder eine k\S\|nstliche L\S\|ftung (Falsch).','de-DE',#2);

#668= IFCRELASSOCIATESLIBRARY('2eftRqpOH8PgBti0kEA6F5',$,$,$,(#666),#667);

#669= IFCLIBRARYREFERENCE($,$,'\X2\81EA713663DB6C17\X0\','\X2\7A7A9593304C81EA713663DB6C17309263013064304B6A5F68B063DB6C17309263013064304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\67093001\X0\(FALSE)\X2\306A30573002\X0\','ja-JP',#2);

#670= IFCRELASSOCIATESLIBRARY('1hJl7fRgf75BYGI$mnJQVl',$,$,$,(#666),#669);

#671= IFCLIBRARYREFERENCE($,$,'Ventilation naturelle','Indique si la ventilation de l''espace doit \S\jtre naturelle (VRAI) ou m\S\icanique (FAUX).','fr-FR',#2);

#672= IFCRELASSOCIATESLIBRARY('2bIj9JJYH6ffMb2CaUuTLj',$,$,$,(#666),#671);

#673= IFCLIBRARYREFERENCE($,$,'\X2\C790C5F0D658AE30\X0\','\X2\ACF5AC04C774\X0\ \X2\C790C5F0\X0\ \X2\D658AE30AC00\X0\ \X2\C788B294C9C0\X0\ \X2\D658AE30C788B294\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\AC12\X0\','ko-KR',#2);

#674= IFCRELASSOCIATESLIBRARY('0nMXkBH$L1zAS60IarTyRT',$,$,$,(#666),#673);

#675= IFCSIMPLEPROPERTYTEMPLATE('2TifV47OjA79jI9UU01yyx',$,'NaturalVentilationRate','Indication of the requirement of a particular natural air ventilation rate, given in air changes per hour.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#676= IFCLIBRARYREFERENCE($,$,'Nat\S\|rliche Luftwechselzahl','Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der nat\S\|rlichen L\S\|ftung.','de-DE',#2);

#677= IFCRELASSOCIATESLIBRARY('1_Jz3ekhb2U9r8$byVxAPd',$,$,$,(#675),#676);

#678= IFCLIBRARYREFERENCE($,$,'\X2\81EA713663DB6C177387\X0\','\X2\72795B9A306E81EA713663DB6C177387306E89816C4263076A193002\X0\1\X2\664295933042305F308A306E63DB6C1756DE657030674E0E30483089308C308B3002\X0\','ja-JP',#2);

#679= IFCRELASSOCIATESLIBRARY('36$LPo4PX5hB72U8z9l9XD',$,$,$,(#675),#678);

#680= IFCLIBRARYREFERENCE($,$,'Taux ventilation naturelle','Taux de ventilation naturelle exprim\S\i en volumes par heure.','fr-FR',#2);

#681= IFCRELASSOCIATESLIBRARY('05uiCNvHj8JvWsZS7aCbJ3',$,$,$,(#675),#680);

#682= IFCLIBRARYREFERENCE($,$,'\X2\C790C5F0D658AE30\X0\ \X2\BE44C728\X0\','\X2\D2B9C815\X0\ \X2\C790C5F0\X0\ \X2\D658AE30\X0\ \X2\C728C758\X0\ \X2\C694AD6C\X0\ \X2\C9C0D45C\X0\. \X2\C2DCAC04\X0\ \X2\B2F9\X0\ \X2\D658AE30\X0\ \X2\D68CC218B85C\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#683= IFCRELASSOCIATESLIBRARY('0FDdUVUTDE3OZNDUPavdZR',$,$,$,(#675),#682);

#684= IFCSIMPLEPROPERTYTEMPLATE('2J9rkigPD11Ar2gcX3DDxQ',$,'MechanicalVentilationRate','Indication of the requirement of a particular mechanical air ventilation rate, given in air changes per hour.',.P_SINGLEVALUE.,'IfcCountMeasure','',$,$,$,$,.READWRITE.);

#685= IFCLIBRARYREFERENCE($,$,'K\S\|nstliche Luftwechselzahl','Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der k\S\|nstlichen L\S\|ftung.','de-DE',#2);

#686= IFCRELASSOCIATESLIBRARY('2aG0qS_HLEGwmTuxkekWS3',$,$,$,(#684),#685);

#687= IFCLIBRARYREFERENCE($,$,'\X2\6A5F68B063DB6C177387\X0\','\X2\72795B9A306E6A5F68B063DB6C177387306E89816C4263076A193002\X0\1\X2\664295933042305F308A306E63DB6C1756DE657030674E0E30483089308C308B3002\X0\','ja-JP',#2);

#688= IFCRELASSOCIATESLIBRARY('0DawPbsYfCKAytVxCRs8jA',$,$,$,(#684),#687);

#689= IFCLIBRARYREFERENCE($,$,'Taux ventilation m\S\icanique','Sp\S\icification du taux de ventilation m\S\icanique exprim\S\i en volumes par heure.','fr-FR',#2);

#690= IFCRELASSOCIATESLIBRARY('0lWyd3oR9CDQHSdU_Jn6DO',$,$,$,(#684),#689);

#691= IFCLIBRARYREFERENCE($,$,'\X2\AE30ACC4D658AE30\X0\ \X2\BE44C728\X0\','\X2\D2B9C815\X0\ \X2\AE30ACC4\X0\ \X2\D658AE30\X0\ \X2\BE44C728\X0\ \X2\C694AD6C\X0\ \X2\C9C0D45C\X0\. \X2\C2DCAC04\X0\ \X2\B2F9\X0\ \X2\D658AE30\X0\ \X2\D68CC218B85C\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#692= IFCRELASSOCIATESLIBRARY('1lYbAPqIPE2Ok8YafFvINz',$,$,$,(#684),#691);

#693= IFCSIMPLEPROPERTYTEMPLATE('0mNy9fBXLFWOQnyX5V9zY4',$,'AirConditioning','Indication whether this space requires air conditioning provided (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#694= IFCLIBRARYREFERENCE($,$,'Klimaanlage','Anforderung, ob der Raum mit einer Klimaanlage ausgestattet werden soll (WAHR), oder nicht (Falsch).','de-DE',#2);

#695= IFCRELASSOCIATESLIBRARY('2vizB7XTHDee_HNVkCz1GD',$,$,$,(#693),#694);

#696= IFCLIBRARYREFERENCE($,$,'\X2\7A7A8ABF\X0\','\X2\3053306E7A7A9593304C7A7A8ABF309289816C423059308B304B30693046304B3092793A305930D630FC30EA30A230F350243002\X0\(TRUE)\X2\89813001\X0\(FALSE)\X2\4E0D89813002\X0\','ja-JP',#2);

#697= IFCRELASSOCIATESLIBRARY('1KkoM7NdL3wADCEHBRjVWe',$,$,$,(#693),#696);

#698= IFCLIBRARYREFERENCE($,$,'Conditionnement d''air','Indique si l''espace requiert un conditionnement d''air  (VRAI) ou non (FAUX).','fr-FR',#2);

#699= IFCRELASSOCIATESLIBRARY('2nLEpRRNb8Wgf5DNmQvuvT',$,$,$,(#693),#698);

#700= IFCLIBRARYREFERENCE($,$,'\X2\ACF5C870\X0\','\X2\C774\X0\ \X2\ACF5AC04C774\X0\ \X2\ACF5C870B97C\X0\ \X2\C694CCADD560C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. (TRUE) \X2\D544C694\X0\ (FALSE) \X2\BD88D544C694\X0\.','ko-KR',#2);

#701= IFCRELASSOCIATESLIBRARY('1CyFaDdL9Bvuu2SZepdZMk',$,$,$,(#693),#700);

#702= IFCSIMPLEPROPERTYTEMPLATE('0_yTbL8pv6KP4pH6NSO7aJ',$,'AirConditioningCentral','Indication whether the space  requires a central air conditioning provided (TRUE) or not (FALSE).\X\0AIt should only be given, if the property "AirConditioning" is set to TRUE.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#703= IFCLIBRARYREFERENCE($,$,'Klimaanlage zentral','Anforderung, ob die Klimaanlage zentral gesteuert werden soll (WAHR), oder nicht (FALSCH). Soll nur angegeben werden, wenn die Eigenschaft "Klimaanlage" mit WAHR gegeben ist.','de-DE',#2);

#704= IFCRELASSOCIATESLIBRARY('1da54LMXzD0OkkXJo$silS',$,$,$,(#702),#703);

#705= IFCLIBRARYREFERENCE($,$,'\X2\4E2D592E5F0F7A7A8ABF\X0\','\X2\7A7A9593304C4E2D592E5F0F7A7A8ABF309289816C423059308B304B30693046304B3092793A305930D630FC30EA30A230F350243002300C7A7A8ABF300D30D730ED30D130C630A3304C\X0\TRUE\X2\306B8A2D5B9A3055308C305F58345408306E307F30014E0E30483089308C308B3002\X0\','ja-JP',#2);

#706= IFCRELASSOCIATESLIBRARY('04gqGqFDv8JR$edmbwDblK',$,$,$,(#702),#705);

#707= IFCLIBRARYREFERENCE($,$,'Conditionnement d''air centralis\S\i','Indique si l''espace requiert un conditionnement d''air centralis\S\i (VRAI) ou non (FAUX). A fournir si la propri\S\it\S\i "Conditionnement d''air" est VRAI.','fr-FR',#2);

#708= IFCRELASSOCIATESLIBRARY('2fnjp5Itr3kBMlGiMRNjgw',$,$,$,(#702),#707);

#709= IFCLIBRARYREFERENCE($,$,'\X2\C911C559C2DD\X0\ \X2\C5D0C5B4CEE8\X0\','\X2\ACF5AC04C774\X0\ \X2\C911C559\X0\ \X2\C2DD\X0\ \X2\ACF5C870B97C\X0\ \X2\C694CCADD560C9C0\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. "\X2\ACF5C870\X0\"\X2\C18DC131C774\X0\ TRUE\X2\B85C\X0\ \X2\C124C815B41C\X0\ \X2\ACBDC6B0C5D0B9CC\X0\ \X2\C8FCC5B4C9C4B2E4\X0\.','ko-KR',#2);

#710= IFCRELASSOCIATESLIBRARY('3X3uuniZPFBPE3q2Of0AgI',$,$,$,(#702),#709);

#711= IFCPROPERTYSETTEMPLATE('2BV8sJn$XCG9RtnulOP5LG',$,'Pset_ZoneCommon','Properties common to the definition of all occurrences of IfcZone.',.PSET_TYPEDRIVENOVERRIDE.,'IfcZone',(#716,#723,#728,#733,#738,#745));

#712= IFCLIBRARYREFERENCE($,$,$,'D\S\ifinition de l''IAI : propri\S\it\S\is communes \S\` la d\S\ifinition de toutes les instances de la classe IfcZone','fr-FR',#2);

#713= IFCRELASSOCIATESLIBRARY('1UBt9tKqX0nfHIarwiIUY2',$,$,$,(#711),#712);

#714= IFCLIBRARYREFERENCE($,$,$,'IfcZone\X2\306B95A23059308B5171901A30D730ED30D130C630A330BB30C330C85B9A7FA93002\X0\','ja-JP',#2);

#715= IFCRELASSOCIATESLIBRARY('0VhmHocjj1XxoZ8bgn0FBw',$,$,$,(#711),#714);

#716= IFCSIMPLEPROPERTYTEMPLATE('0aYFEY2CX2BOihYB1JLEZv',$,'Reference','Reference ID for this specified type in this project (e.g. type ''A-1''). Used to store the non-classification driven internal project type.',.P_SINGLEVALUE.,'IfcIdentifier','',$,$,$,$,.READWRITE.);

#717= IFCLIBRARYREFERENCE($,$,'Reference','R\S\if\S\irence \S\` l''identifiant d''un type sp\S\icifi\S\i dans le contexte du projet (exemple : "type A1"). Utilis\S\i pour enregistrer un type sans recourir \S\` une classification.','fr-FR',#2);

#718= IFCRELASSOCIATESLIBRARY('0bZ21MWwHCaBTPq_ZJe$Hw',$,$,$,(#716),#717);

#719= IFCLIBRARYREFERENCE($,$,'\X2\53C271678A1853F7\X0\','\X2\3053306E30D730ED30B830A730AF30C8306B304A3051308B53C271678A1853F7\X0\(\X2\4F8BFF1A\X0\A-1)\X2\30025206985E30B330FC30C93067306F306A304F518590E830674F7F75283055308C308B30D730ED30B830A730AF30C830BF30A430D73068305730664F7F75283055308C308B3082306E3002\X0\','ja-JP',#2);

#720= IFCRELASSOCIATESLIBRARY('1WMk3iYkL90xgAebVf8QIJ',$,$,$,(#716),#719);

#721= IFCLIBRARYREFERENCE($,$,'\X2\CC38C870\X0\ ID','\X2\C774\X0\ \X2\D504B85CC81DD2B8C758\X0\ \X2\CC38C870\X0\ ID (\X2\C608\X0\ : A-1). \X2\BD84B958\X0\ \X2\CF54B4DCAC00\X0\ \X2\C544B2CC\X0\ \X2\B0B4BD80C5D0C11C\X0\ \X2\C0ACC6A9B418B294\X0\ \X2\D504B85CC81DD2B8\X0\ \X2\D615C2DDC73CB85C\X0\ \X2\C0ACC6A9B429B2C8B2E4\X0\.','ko-KR',#2);

#722= IFCRELASSOCIATESLIBRARY('1Yd$dCQe10EhZoWpikLT4p',$,$,$,(#716),#721);

#723= IFCSIMPLEPROPERTYTEMPLATE('3gqP33hjb0CvBMGZJebIF4',$,'IsExternal','Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external zone at the outside of the building.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#724= IFCLIBRARYREFERENCE($,$,'\X2\591690E8533A5206\X0\','\X2\591690E8306E90E86750304B30693046304B3092793A305930D630FC30EA30A230F35024300230823057\X0\TRUE\X2\306E583454083001591690E8306E90E8675030675EFA7269306E59165074306B9762305730663044308B3002\X0\','ja-JP',#2);

#725= IFCRELASSOCIATESLIBRARY('1tgsgJyaz9c9mmiwjgpmqe',$,$,$,(#723),#724);

#726= IFCLIBRARYREFERENCE($,$,'Est ext\S\irieur','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre utilis\S\i \S\` l''ext\S\irieur (VRAI) ou non (FAUX). Si VRAI, c''est un \S\il\S\iment ext\S\irieur qui donne sur l''ext\S\irieur du b\S\btiment.','fr-FR',#2);

#727= IFCRELASSOCIATESLIBRARY('13Ssx5Gnr2swTUYxOMxYrH',$,$,$,(#723),#726);

#728= IFCSIMPLEPROPERTYTEMPLATE('18iHNs4Rv1yw4B7clU$5JM',$,'GrossPlannedArea','Total planned gross area for the zone. Used for programming the zone.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#729= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30B030ED30B997627A4D\X0\','\X2\8A08753B3055308C305F30B030ED30B997627A4D30025EFA72698A08753B306B969B306B4F7F75283002\X0\','ja-JP',#2);

#730= IFCRELASSOCIATESLIBRARY('0SiK2B5Ub4EO7i3xuJPc1S',$,$,$,(#728),#729);

#731= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie brute','Surface programm\S\ie brute totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#732= IFCRELASSOCIATESLIBRARY('3FwYJTyJnCpuZ1TaHFj45O',$,$,$,(#728),#731);

#733= IFCSIMPLEPROPERTYTEMPLATE('3pKQ_mdkn6nRWScciA5R7z',$,'NetPlannedArea','Total planned net area for the zone. Used for programming the zone.',.P_SINGLEVALUE.,'IfcAreaMeasure','',$,$,$,$,.READWRITE.);

#734= IFCLIBRARYREFERENCE($,$,'\X2\8A08753B30CD30C330C897627A4D\X0\','\X2\8A08753B3055308C305F30CD30C330C897627A4D30025EFA72698A08753B306B969B306B4F7F75283002FF08901A5E38306F300167F1578B7B493092629C3044305F97627A4D3068306A308BFF09\X0\','ja-JP',#2);

#735= IFCRELASSOCIATESLIBRARY('1F3BLakrL70xnIrQubOXzO',$,$,$,(#733),#734);

#736= IFCLIBRARYREFERENCE($,$,'Surface programm\S\ie nette','Surface programm\S\ie nette totale de la pi\S\hce. Telle que d\S\ifinie lors de la programmation.','fr-FR',#2);

#737= IFCRELASSOCIATESLIBRARY('2$1iLMqKP8sPE1zoXEGuye',$,$,$,(#733),#736);

#738= IFCSIMPLEPROPERTYTEMPLATE('0dyQypsQf6KQbCwpFUtos0',$,'PubliclyAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#739= IFCLIBRARYREFERENCE($,$,'AccessibleAuPublic','Indique si l''espace (par exemple des toilettes) est con\S\gu pour \S\jtre un espace accessible au public (TRUE) ou non (FALSE).','fr-FR',#2);

#740= IFCRELASSOCIATESLIBRARY('2mq5CbRx1EDBIzXMOOebKF',$,$,$,(#738),#739);

#741= IFCLIBRARYREFERENCE($,$,'\X2\516C517130A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E7A7A9593304C516C517130A230AF30BB30B97A7A9593304B30693046304B3092793A305930D630FC30EA30A230F3502430024F8BFF1A516C517130C830A430EC306E58345408FF08\X0\TRUE\X2\FF093002305D30463067306A3051308C3070FF08\X0\FALSE\X2\FF093002\X0\','ja-JP',#2);

#742= IFCRELASSOCIATESLIBRARY('1Tz4itlwjA5OkFcJ_XVBo5',$,$,$,(#738),#741);

#743= IFCLIBRARYREFERENCE($,$,'\X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\AC00B2A5C131C774\X0\ \X2\ACF5AC04C774\X0\ \X2\ACF5ACF5\X0\ \X2\C561C138C2A4\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE/ FALSE','ko-KR',#2);

#744= IFCRELASSOCIATESLIBRARY('06UZ3J51bCXx0385s_Z2oC',$,$,$,(#738),#743);

#745= IFCSIMPLEPROPERTYTEMPLATE('3Wk7Doqg1CO9kpyyVvQ4g3',$,'HandicapAccessible','Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.',.P_SINGLEVALUE.,'IfcBoolean','',$,$,$,$,.READWRITE.);

#746= IFCLIBRARYREFERENCE($,$,'AccesHandicapes','Indique si l''\S\il\S\iment est con\S\gu pour \S\jtre accessible aux handicap\S\is (VRAI) ou non (FAUX). Cette information est souvent utilis\S\ie pour d\S\iclarer la n\S\icessit\S\i d''un acc\S\hs pour handicap\S\is ou pour des contraintes sp\S\iciales de conception.','fr-FR',#2);

#747= IFCRELASSOCIATESLIBRARY('0K$1kpX_TBZAoolsdGslBu',$,$,$,(#745),#746);

#748= IFCLIBRARYREFERENCE($,$,'\X2\30CF30F330C730A330AD30E330C330D730A230AF30BB30B953EF80FD6027\X0\','\X2\3053306E7A7A9593304C30CF30F330C730A330AD30E330C330D7800554113051306E7A7A9593304B30693046304B3092793A3059FF08\X0\TRUE\X2\FF0930024F8BFF1A516C517130C830A430EC306E583454083002305D30463067306A3051308C3070FF08\X0\FALSE\X2\FF0930023053306E60C55831306F3001969C5BB380055411305152297528306E5FC589816027308472795225306A30C730B630A430F3306E5FC5898160273092793A3059305F3081306B522975283055308C308B3002\X0\','ja-JP',#2);

#749= IFCRELASSOCIATESLIBRARY('2Q9sonqKX1LAZ4uRvxBKO6',$,$,$,(#745),#748);

#750= IFCLIBRARYREFERENCE($,$,'\X2\D578B514CEA0\X0\ \X2\C561C138C2A4\X0\ \X2\AC00B2A5C131\X0\','\X2\ACF5AC04C774\X0\ \X2\D578B514CEA1C744C704D55C\X0\ \X2\ACF5AC04\X0\ \X2\C5ECBD80B97C\X0\ \X2\B098D0C0B0B4B294\X0\ \X2\BD80C6B8\X0\ \X2\AC12C785B2C8B2E4\X0\. \X2\C608\X0\ : \X2\ACF5ACF5\X0\ \X2\D654C7A5C2E4C758\X0\ \X2\ACBDC6B0\X0\ TRUE. \X2\C774\X0\ \X2\C815BCF4B294\X0\ \X2\C7A5C560C778C744C704D55C\X0\ \X2\C774C6A9C758\X0\ \X2\D544C694C131ACFC\X0\ \X2\D2B9BCC4D55C\X0\ \X2\B514C790C778C758\X0\ \X2\D544C694C131C744\X0\ \X2\B098D0C0B0B4AE30\X0\ \X2\C704D574\X0\ \X2\C0ACC6A9B41CB2E4\X0\.','ko-KR',#2);

#751= IFCRELASSOCIATESLIBRARY('2sNnWbsAnAoQnykqQPHLKV',$,$,$,(#745),#750);

#752= IFCPROPERTYSETTEMPLATE('2oPi0vCGb6T88YuQrbPAOb',$,'ePset_SpaceDimensionalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#753,#754,#755));

#753= IFCSIMPLEPROPERTYTEMPLATE('3psNf3u9f7WPQCuMBCciec',$,'MinimumPlenumHeight','The plenum or air space between the suspended ceiling and the slab surface/deck above.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#754= IFCSIMPLEPROPERTYTEMPLATE('3xiTnLeXjBNuSSTraymOus',$,'MinimumLength','The minimum required length or width of the space',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#755= IFCSIMPLEPROPERTYTEMPLATE('0n$ZpgrzPFDvO6u3eG5kdz',$,'MinimumWidth','The minimum required width of the space',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#756= IFCPROPERTYSETTEMPLATE('0jlw2FqCbCcRpuMpRKg8Kl',$,'ePset_SpaceOccupancyRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#757,#758,#759,#760,#761,#762,#763));

#757= IFCSIMPLEPROPERTYTEMPLATE('09oHz$QOP6ph6tncxN3lJC',$,'SharedUsage','Describe the shared use of the space, if the space has different occupants',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#758= IFCSIMPLEPROPERTYTEMPLATE('1Ic3JrSY9FVvQHQth8kI91',$,'General','Any verbal description of the Occupancy requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#759= IFCSIMPLEPROPERTYTEMPLATE('25AASAH3H11PMsPu1sJsNx',$,'OccupancySchedulePerWeek','The number of operational service days during a working week when the space will normally be taken into / out of service.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#760= IFCSIMPLEPROPERTYTEMPLATE('3HrG8bpsT9Qe0XS7c54byn',$,'OccupancyTimePerDayPeak','The point of time during the day when the space will have its peak of service (with the occupany peak number of people in the space). ',.P_SINGLEVALUE.,'IfcTime',$,$,$,$,$,.READWRITE.);

#761= IFCSIMPLEPROPERTYTEMPLATE('1mqbg2MXnC9QeRDPTsQqWW',$,'OccupancySchedulePerWeekPeak','The number of operational service days during a working week when the space will have its peak of service.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#762= IFCSIMPLEPROPERTYTEMPLATE('2bTjaZ3N1DA8zVwvZLZ8c2',$,'PermanentWorkSpace','The space is used as a permanent work space [TRUE] or not [FALSE]',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#763= IFCSIMPLEPROPERTYTEMPLATE('1Jeopd7BDDzP2VmnhuSM1r',$,'HandicapAccessible',' Stating if the room function must be handicap accessible.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#764= IFCPROPERTYSETTEMPLATE('0RcHAMbBfDdxVPxbsFPgkd',$,'ePset_SpaceStructuralRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#765,#766,#767,#768,#769,#770,#771,#772));

#765= IFCSIMPLEPROPERTYTEMPLATE('3lnmAucEv5HuDh0Ore2zEV',$,'General','Any verbal description of the Structural requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#766= IFCSIMPLEPROPERTYTEMPLATE('3EYKkj5LPBoASSIRolV1As',$,'FloorLoad','Maximum load (e. g. through extra heavy equipment)',.P_SINGLEVALUE.,'IfcPlanarForceMeasure',$,$,$,$,$,.READWRITE.);

#767= IFCSIMPLEPROPERTYTEMPLATE('1HLuiERsH7MwWQ1Zsn5$pP',$,'WallMountedEquipment','State if there is wall mounted equipment generating a load to the wall.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#768= IFCSIMPLEPROPERTYTEMPLATE('3ge0KKyK14$hjWguTAu7Cf',$,'CeilingMountedEquipment','State if there is ceiling mounted equipment generating a load to the slab/deck above.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#769= IFCSIMPLEPROPERTYTEMPLATE('3nWL7fL9n14xDDxSm578T9',$,'IncomingElectroMagneticProtection','Electromagnetic shielding of the space from outside EM sources',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#770= IFCSIMPLEPROPERTYTEMPLATE('1klxP0eYP4cgID9akvMxwa',$,'OutgoingElectroMagneticProtection','Electromagnetic shielding of outside spaces from EM sources inside the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#771= IFCSIMPLEPROPERTYTEMPLATE('0Fost7DIz16Pr2Azz4uP6i',$,'SuppressionIncomingVibration','Protection of space against vibration originating from source outside space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#772= IFCSIMPLEPROPERTYTEMPLATE('270lzcZmH4mOsDzQpLyctX',$,'SuppressionOutgoingVibration','Protection of outside spaces against vibration originating from source inside the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#773= IFCPROPERTYSETTEMPLATE('38wYnPmaLCwPJBSpo7X4T2',$,'ePset_SpaceCoveringRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#774));

#774= IFCSIMPLEPROPERTYTEMPLATE('289aOgLRHAiuqvBaRZD3wo',$,'General','Any verbal description of the Covering requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#775= IFCPROPERTYSETTEMPLATE('3dmdVXx21CAPXfPI_ULBsd',$,'ePset_SpaceDoorRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#776,#777,#778,#779,#780,#781,#782,#783,#784,#785,#786,#787,#788,#789,#790));

#776= IFCSIMPLEPROPERTYTEMPLATE('2y6Ps5pdv9xhrq_4A0CGOX',$,'General','Any verbal description of the door requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#777= IFCSIMPLEPROPERTYTEMPLATE('19bkC6q0vB8xu8fyp31RTc',$,'Material','Required or prohibited materials, with associated required minimum thickness\S\ ',.P_REFERENCEVALUE.,'IfcMaterial','IfcMaterial:',$,$,$,$,.READWRITE.);

#778= IFCSIMPLEPROPERTYTEMPLATE('1z9dDivNf4YghH5rgVgLmM',$,'MinimumThickness','Required or prohibited materials, with associated required minimum thickness\S\ ',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#779= IFCSIMPLEPROPERTYTEMPLATE('0ltHjbcZz1N9_mTh_49Nsx',$,'FireRating','Fire rating',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#780= IFCSIMPLEPROPERTYTEMPLATE('2pPh6qgjP6$QL_GKc1OP$P',$,'MinimumWidth','Clear width (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#781= IFCSIMPLEPROPERTYTEMPLATE('0xUyX6NjL1Kgo0KXoXSu9D',$,'MinimumHeight','Clear height (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#782= IFCSIMPLEPROPERTYTEMPLATE('1tlsUb0LD2NxbozPtPGPPP',$,'GlazedLight','Glazing within the door leaf',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#783= IFCSIMPLEPROPERTYTEMPLATE('1dAKW46D58SOzVCI_dkb5V',$,'GlazedSideLight','Glazing within frame system, but adjacent to door\S\ ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#784= IFCSIMPLEPROPERTYTEMPLATE('3$RzAUO_j9QR73XGJjlpTd',$,'OperationType','Required operation type for doors required by the space function (swing door inwards, sliding door, revolving door, etc.)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#785= IFCSIMPLEPROPERTYTEMPLATE('1uT3mJqm1DFhiAC1iw7dEm',$,'LockingType','State if the doors to/from the space requires special locking types',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#786= IFCSIMPLEPROPERTYTEMPLATE('03ysYrjiPFxPmFqt1Qv5A8',$,'Louvers','The space function requires louvres in the door(s)',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#787= IFCSIMPLEPROPERTYTEMPLATE('29bXspOnf8OfvWApkxYbp6',$,'TransitionThreshold','Lowered threshold or not',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#788= IFCSIMPLEPROPERTYTEMPLATE('0Dy0U_AgL0MAmxgwaW_ygb',$,'ContainmentThreshold','Minimum height',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#789= IFCSIMPLEPROPERTYTEMPLATE('29$bKUHkP03ugZdIOErgvM',$,'AccessSystem','Access controlled door required, by means of magnetic stripe card reader, proximity reader, or some other means of controlled access through door. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#790= IFCSIMPLEPROPERTYTEMPLATE('3BjRG2UrH7wx5TrTZNx1Dz',$,'DoorHolder','Door holders (part of fire alarm system) mounted on door/wall, for locking doors in normally open position. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#791= IFCPROPERTYSETTEMPLATE('24SQiWAaD1RPX4xQwiXQcY',$,'ePset_SpaceWindowRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#792,#793,#794,#795,#796,#797));

#792= IFCSIMPLEPROPERTYTEMPLATE('1RLv2jgJf8SftwHy_yBXhn',$,'General','Any verbal description of the Window requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#793= IFCSIMPLEPROPERTYTEMPLATE('0AipeGddT8CAydX_BdIM2w',$,'Openability','At least one of the windows in the outer wall(s) of the space permits manual opening/closing (e.g. a casement window or a sash window).',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#794= IFCSIMPLEPROPERTYTEMPLATE('3TucvXV8X6su26e8Xvv67i',$,'EmergencyEgress','Where required by code in residences',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#795= IFCSIMPLEPROPERTYTEMPLATE('3ckTuTa1PDjBPb2EV2xbko',$,'SillHeight','',.P_SINGLEVALUE.,'IfcPositiveLengthMeasure',$,$,$,$,$,.READWRITE.);

#796= IFCSIMPLEPROPERTYTEMPLATE('1m$oC6otzDWf3Xma$gSOBW',$,'WindowControls','Manual or electronic operation',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#797= IFCSIMPLEPROPERTYTEMPLATE('2vWnaw7F17iR_JPq$JQBuK',$,'ThermalTransmittance','Set the maximum heat transmission value according to local building codes',.P_SINGLEVALUE.,'IfcThermalTransmittanceMeasure',$,$,$,$,$,.READWRITE.);

#798= IFCPROPERTYSETTEMPLATE('0lGjpKPDb159KTZg30vuZv',$,'ePset_SpaceLightingRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#799,#800,#801,#802,#803,#804,#805,#806,#807,#808,#809,#810));

#799= IFCSIMPLEPROPERTYTEMPLATE('0EIQpDrkvDCOGck$QYpQ1w',$,'General','Any verbal description of the Lighting requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#800= IFCSIMPLEPROPERTYTEMPLATE('1dpVd14Gf8JOa8TQE6mNmj',$,'DirectDaylight','If direct day lighting to the space (through glazing in outer wall etc) is required, or if indirect day lighting through mirror systems, fibre optic systems etc is also considered sufficient to fulfil requirement',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#801= IFCSIMPLEPROPERTYTEMPLATE('2fitWNDG11OhpmkGLhnbr4',$,'ArtificialLighting','If artificial lighting to the space is not required.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#802= IFCSIMPLEPROPERTYTEMPLATE('3c9Rxgy$rERwzvw00gFPH4',$,'LocalControlDaylightDensity','Control system for daylighting.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#803= IFCSIMPLEPROPERTYTEMPLATE('3OfmwI6qn2KeKgUWw1ZOXK',$,'LocalControlArtificialLightDensity','Continuous adjustment/dimming of illumination level. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#804= IFCSIMPLEPROPERTYTEMPLATE('3htFou$In4W8z$xY$8PLlP',$,'InternalShading','Various window blinds, shades, curtains, e.g. shutters, Venetian blinds, roller shades and curtain-like track blinds, enabling (a) limited darkening or (b) total darkening of the space from outside (sun) light.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#805= IFCSIMPLEPROPERTYTEMPLATE('0bmy$NikvFR8RFEeRrq9p3',$,'Zoning','Separate lighting switch on/off function for individual zones in the space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#806= IFCSIMPLEPROPERTYTEMPLATE('1YULw4ANT4ahSF5CPNk6gs',$,'ColorTemperature','Color temperature of light source, expressed as Kelvin (K).',.P_SINGLEVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#807= IFCSIMPLEPROPERTYTEMPLATE('07K_ohbgz0Df1vIlWU$epF',$,'ColorRenderingIndex','The Color Rendering Index (CRI) is a measure of the ability of a light source to reproduce the colors of various objects being lit by the source',.P_SINGLEVALUE.,'IfcReal',$,$,$,$,$,.READWRITE.);

#808= IFCSIMPLEPROPERTYTEMPLATE('22$N0uiIHC7eAgfeFev9cq',$,'UnifiedGlareRating','Unified Glare Rating (UGR) tabular method according to CIE publication no. 117-1995. ',.P_SINGLEVALUE.,'IfcReal',$,$,$,$,$,.READWRITE.);

#809= IFCSIMPLEPROPERTYTEMPLATE('2NEobC4n5DwfwaNtpz$miR',$,'Illuminance','Illuminance (illumination level), measured as Lux, according to CIE lux tables. local standards and recommendations. ',.P_SINGLEVALUE.,'IfcIlluminanceMeasure',$,$,$,$,$,.READWRITE.);

#810= IFCSIMPLEPROPERTYTEMPLATE('2dk73pqXbEAPNFJ0AJkOwo',$,'SurfaceReflectance','Reflectance values are cricitical in order to calculate lighting levels accurately.',.P_SINGLEVALUE.,'IfcPositiveRatioMeasure',$,$,$,$,$,.READWRITE.);

#811= IFCPROPERTYSETTEMPLATE('0qUQmquYb5je2FGIo7UKAq',$,'ePset_SpaceThermalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#812,#813,#814,#815,#816,#817,#818,#819,#820,#821,#822));

#812= IFCSIMPLEPROPERTYTEMPLATE('0375jEbqrBV9yLdsnWLGCA',$,'General','Any verbal description of the thermal requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#813= IFCSIMPLEPROPERTYTEMPLATE('3JonilsRP2KBbwawOAbavV',$,'SpaceTemperatureWinter','Acceptable temperatures during a defined winter period, that is required from a user/designer view point.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#814= IFCSIMPLEPROPERTYTEMPLATE('1ahCOSp5P37fBpWW_fb3yC',$,'SpaceTemperatureSummer','Acceptable temperatures during a defined summer period, that is required from a user/designer view point.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#815= IFCSIMPLEPROPERTYTEMPLATE('1ENJVs4m9FUeBetyjyXLDR',$,'Zoning','Different thermal requirements for individual zones inside one space',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#816= IFCSIMPLEPROPERTYTEMPLATE('0_53Zdhh563vwkZq7yyQsN',$,'LocalControlHeating','If space is temperature controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed temperature interval, e.g. +/-3\S\0C.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#817= IFCSIMPLEPROPERTYTEMPLATE('28z7fqVpD2x8VTtimHk6P8',$,'HeatingType','specific heating type required (e. g. floor heating)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#818= IFCSIMPLEPROPERTYTEMPLATE('1Aj9pX56z8cxHgL6udldnc',$,'CoolingType','specific colling type required (e. g. cooling beam)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#819= IFCSIMPLEPROPERTYTEMPLATE('0GNNh7gdHD2Qo3lpukFar4',$,'LocalControlVentilation','If space is ventilation controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed intervals. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#820= IFCSIMPLEPROPERTYTEMPLATE('2bPTT4zOP6IRQubezoC$zX',$,'VentilationGeneral','Any verbal description of the Ventilation requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#821= IFCSIMPLEPROPERTYTEMPLATE('2pVdaJ$GT7690upQiJUvD_',$,'AirQualityGeneral','Any verbal description of the Air quality requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#822= IFCSIMPLEPROPERTYTEMPLATE('33f_$PTKD71h6knjEVyhl4',$,'MaxCO2Level',$,.P_SINGLEVALUE.,'IfcMassDensityMeasure',$,$,$,$,$,.READWRITE.);

#823= IFCPROPERTYSETTEMPLATE('2eC7G5kDH2LfFg2CrytRFr',$,'ePset_SpaceElectricalRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#824,#825,#826,#827,#828,#829));

#824= IFCSIMPLEPROPERTYTEMPLATE('02UtkWYCDAUPfarj1vSlRM',$,'General','Any verbal description of the Electrical power supply requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#825= IFCSIMPLEPROPERTYTEMPLATE('3tNbdbKMH6jgTIqf4yd3M3',$,'OutletsMains','Number of electrical power outlets (sockets)',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#826= IFCSIMPLEPROPERTYTEMPLATE('25elcua2H27g9q0bhxHMLt',$,'OutletsBackup','Number of electrical power outlets (sockets) in the space supplied from backup (interruptible for some seconds to a few minutes) generator power ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#827= IFCSIMPLEPROPERTYTEMPLATE('2cqxxUy497KgC_5qaDt7aa',$,'OutletsUPS','Number of electrical power outlets (sockets) in the space supplied from UPS (uninterruptible power supply) backup power',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#828= IFCSIMPLEPROPERTYTEMPLATE('1GCbspitX9wAbZaqx7VIsM',$,'PermanentlyConnectedEquipment',$,.P_LISTVALUE.,'IfcValue',$,$,$,$,$,.READWRITE.);

#829= IFCSIMPLEPROPERTYTEMPLATE('1$CxboFu10kACV4WN3R_5b',$,'CleanPower','Power filtering (ensure stable power frequency)',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#830= IFCPROPERTYSETTEMPLATE('1pUn2flkDAchvfrORSYHpC',$,'ePset_SpaceCommunicationsRequirements','Any verbal description of the Telecommunication requirements from the client perspective',.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#831,#832,#833,#834,#835,#836));

#831= IFCSIMPLEPROPERTYTEMPLATE('0pMPs72BHB2A$pceWcjj$8',$,'General','Any verbal description of the Telecommunication requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#832= IFCSIMPLEPROPERTYTEMPLATE('2sItzK7eb1q9F0OxiBy3fP',$,'OutletsICT','Number of outlets for normal Information and Communications Technology (ICT) supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#833= IFCSIMPLEPROPERTYTEMPLATE('3cA9zjhgr3lhQ1K9sH5kBq',$,'OutletsTelephone','Number of outlets for traditional telephone supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling, the cabling often being lower rated than datacom cabling. IP-telephony within ICT solutions are not counted here.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#834= IFCSIMPLEPROPERTYTEMPLATE('0RD0Y5gTHB1eMNtA0LFryh',$,'WLANCoverate','WLAN coverage area',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#835= IFCSIMPLEPROPERTYTEMPLATE('1ZBcZPS8L7bfwqRFA6gkW6',$,'LocalSignaling','Local signaling requirements between spaces or functions that need separate cabling. Signaling type and affected spaces can be specified. ',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#836= IFCSIMPLEPROPERTYTEMPLATE('1kokaRr5fAsgU5gLsLZ2PJ',$,'Fibers','In certain spaces connection speed and tolerance for disturbance require light fiber installations for telecommunication.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#837= IFCPROPERTYSETTEMPLATE('0WmQZ3qw50Ew8oRV9FTDk0',$,'ePset_SpaceSensorRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#838,#839,#840,#841,#842,#843,#844,#845,#846,#847,#848,#849,#850));

#838= IFCSIMPLEPROPERTYTEMPLATE('1okCpJoVr1vA5_S7AQyvqJ',$,'General','Any verbal description of the Sensor requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#839= IFCSIMPLEPROPERTYTEMPLATE('0IUQrO0bLFdfn4A486s_GF',$,'Gas','State if there is a need for gas sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#840= IFCSIMPLEPROPERTYTEMPLATE('31MjtsVO5DyfR3wFzlJiEZ',$,'Temperature','State if there is a need for temperature sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#841= IFCSIMPLEPROPERTYTEMPLATE('3tgoYNxbzF7eFyVwY3MylB',$,'AirPresssure','State if there is a need for air pressure sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#842= IFCSIMPLEPROPERTYTEMPLATE('3AUdnNPHDDavNeKnZa4uJV',$,'Radiation','State if there is a need for radiation sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#843= IFCSIMPLEPROPERTYTEMPLATE('3Wa1XsmvP9PwYTFQHZQR0F',$,'Sound','State if there is a need for sound sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#844= IFCSIMPLEPROPERTYTEMPLATE('1DfpeXa8f8uOke_S$pgt3Q',$,'Humidity','State if there is a need for humidity sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#845= IFCSIMPLEPROPERTYTEMPLATE('3PLi9LmV92zwvh1iBrtVOw',$,'CO2Sensor','State if there is a need for CO2 sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#846= IFCSIMPLEPROPERTYTEMPLATE('0rvxzWXDX6WA4vA4Eu7K4t',$,'VentilationRate','State if there is a need for monitoring the ventilation rate in the room',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#847= IFCSIMPLEPROPERTYTEMPLATE('3OuirTKBb4v8COqwyA0uj2',$,'SmokeDetection','State if there is a need for smoke detetion sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#848= IFCSIMPLEPROPERTYTEMPLATE('114NhrgQ54ww29TmIXjBBk',$,'SmokeDetectionType','Define required type of smoke sensor',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#849= IFCSIMPLEPROPERTYTEMPLATE('12K4tfVLvDYxQ_Hhd_Hi34',$,'OccupancySensor','State if there is a need for occupancy sensor',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#850= IFCSIMPLEPROPERTYTEMPLATE('1Ov$kF1jX1Yf4Vi5cm5mNF',$,'RelatedAlarms','Any verbal description for a combination of different alarms connected to sensors',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#851= IFCPROPERTYSETTEMPLATE('1GB$0OexLDwREl3sHiGtWQ',$,'ePset_SpaceSecurityRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#852,#853,#854,#855,#856,#857,#858,#859,#860,#861));

#852= IFCSIMPLEPROPERTYTEMPLATE('2_Ns3Ytjn8vfmPAEym5lun',$,'General','Any verbal description of the Security requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#853= IFCSIMPLEPROPERTYTEMPLATE('27zybkJXv9YxSmFoXQTuP$',$,'CCTV',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#854= IFCSIMPLEPROPERTYTEMPLATE('2NAEvwAPX7ah7IYCXtscFy',$,'ScreeningEquipment',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#855= IFCSIMPLEPROPERTYTEMPLATE('3zZMt7Hl98MvWL4Paj0Ki9',$,'IntrusionDetection',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#856= IFCSIMPLEPROPERTYTEMPLATE('3fopWw90L1Xebc3fuPEEOX',$,'VehicularAccessControl',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#857= IFCSIMPLEPROPERTYTEMPLATE('34AIsZNlPENwYrPPkCNC$R',$,'ForcedEntryResistance',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#858= IFCSIMPLEPROPERTYTEMPLATE('3vP3z1CB573Q4aV4l0qQcF',$,'BallisticResistance',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#859= IFCSIMPLEPROPERTYTEMPLATE('3MSPsDXAj5PhEPfFZFRORt',$,'BlastResistance','',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#860= IFCSIMPLEPROPERTYTEMPLATE('2B0YE1Hbv3KxNS2tPPJdtY',$,'WindowGrilles',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#861= IFCSIMPLEPROPERTYTEMPLATE('0LzQ7a4n96hRdUlcMtDPfX',$,'ObjectSecurity','Object security in the space - protection against theft of valuable objects within the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#862= IFCPROPERTYSETTEMPLATE('29IwIdhQb2lAozBlsQ0yfK',$,'ePset_SpaceEmergencyRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#863,#864,#865,#866,#867,#868,#869));

#863= IFCSIMPLEPROPERTYTEMPLATE('0IKqqIECbDthxPwn3EP125',$,'General','Any verbal description of the Emergency requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#864= IFCSIMPLEPROPERTYTEMPLATE('1YECLuGJbA_OnOVeV5sWTE',$,'SOSTelephoneSupplies','Number of emergency call supplies in the space. IP-based signaling within ICT solutions are not counted here',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#865= IFCSIMPLEPROPERTYTEMPLATE('2$yKGd8qrF5gRrAKeh3f1i',$,'FireAlarmDescription','Special fire alarm requirements (e.g. detector type or sensitivity) required in the space, beyond fire code, regulations etc.',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#866= IFCSIMPLEPROPERTYTEMPLATE('1q8R$BENr4p9LQ81HlBBo0',$,'FireExtinguisher','Special fire extinguishing requirements (e.g. type) required in the space, beyond fire code, regulations etc.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#867= IFCSIMPLEPROPERTYTEMPLATE('2wQBSnGBPFTA3xAcE1HNN6',$,'MedicalSupplies','State if emergency medical supplies is required in the room',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#868= IFCSIMPLEPROPERTYTEMPLATE('1k5XSnjfvAJAfxSLxGd8t7',$,'MassNotificationSystem','Ability to receive messages',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#869= IFCSIMPLEPROPERTYTEMPLATE('08trtG0uvDdxKjmvuvUsPQ',$,'DuressAlarm',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#870= IFCPROPERTYSETTEMPLATE('2CAizEncj2MvB6loD925D1',$,'ePset_SpaceSignalingRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#871,#872,#873,#874));

#871= IFCSIMPLEPROPERTYTEMPLATE('2Ud9j74tb7XOSXd_AadJLj',$,'General','Any verbal description of the Signaling requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#872= IFCSIMPLEPROPERTYTEMPLATE('0PvR5qkuDA7x1EROjJjOu0',$,'SignalingLamp','Office signaling (lamp) outside space entrance, indicating vacant or occupied space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#873= IFCSIMPLEPROPERTYTEMPLATE('001b_QQwn01xQYBHASPHlp',$,'TrafficLights','Entrance call system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#874= IFCSIMPLEPROPERTYTEMPLATE('2B4vLvUUX1fB52WOdfOpnB',$,'SynchronizedClocks','Number of (traditional) synchronized clock supplies in the space. IP-based time synchronization within ICT solutions are not counted here',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#875= IFCPROPERTYSETTEMPLATE('20wqRvUKHAPuMhhd8yE_ND',$,'ePset_SpaceAudioVisualRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#876,#877,#878,#879,#880,#881,#882));

#876= IFCSIMPLEPROPERTYTEMPLATE('1ptzyisy559BFzxxpcdY$C',$,'General','Any verbal description of the Audiovisual requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#877= IFCSIMPLEPROPERTYTEMPLATE('1vPhMG41rCJO0xPA3MEuCL',$,'MediaOutlets','Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in the space (IP-based broadcasting within ICT solutions are not counted here).',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#878= IFCSIMPLEPROPERTYTEMPLATE('0cUGsMLvv9IgLHOrTLHMeJ',$,'HearingLoop','Induction loop supply (or similar functional solution) for hearing aid purposes in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#879= IFCSIMPLEPROPERTYTEMPLATE('3_1a0TshvEXgmeBKCQa1YS',$,'SpeechSystem','Audio system for amplification and distribution of human speech in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#880= IFCSIMPLEPROPERTYTEMPLATE('1gKagw_eDBJBz23Rsck3$o',$,'SoundDistribution','Audio system for amplification and distribution of program source sound (e.g. from BRD or DVD) in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#881= IFCSIMPLEPROPERTYTEMPLATE('3waOFVOET6eOxcTzAzCwHM',$,'AudiovisualSystem','Audiovisual (AV) control system for operating AV functions (audio, video, lighting, window shades, preset scenarios etc) in the space.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#882= IFCSIMPLEPROPERTYTEMPLATE('0Gx$z3exX7DfCCiCJQSzhj',$,'RemoteObservationSystem','Remote activity listening and/or observation in the space from activities in other spaces, through transfer of audio and/or video signals.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#883= IFCPROPERTYSETTEMPLATE('0jlu8C1Lv9DgDoZd0ES_75',$,'ePset_SpaceAcousticRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#884,#885,#886,#887,#888,#889));

#884= IFCSIMPLEPROPERTYTEMPLATE('3eAfWsQqz33eXRc3J$Bp9X',$,'General','Any verbal description of the Acoustic requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#885= IFCSIMPLEPROPERTYTEMPLATE('2MdicJTlD2fOl9vSgnWpDE',$,'AcousticPrivacy',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#886= IFCSIMPLEPROPERTYTEMPLATE('2DQwaFjE51ufsjWy9QATAq',$,'MaximumSoundLevel','Maximum accepted sound level in the space in dBA in addition to national codes.',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#887= IFCSIMPLEPROPERTYTEMPLATE('3AEnwfzSX1KurLwRlCqzwm',$,'OutdoorNoiseSum',$,.P_SINGLEVALUE.,'IfcSoundPowerMeasure',$,$,$,$,$,.READWRITE.);

#888= IFCSIMPLEPROPERTYTEMPLATE('2O7TXq7yX1xRDepzevtQqM',$,'NoiseSumdBA','Contribution of noise from the sum of technical systems (dBA)',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#889= IFCSIMPLEPROPERTYTEMPLATE('1sbPHhxOT7xPnbxPFcw1S5',$,'NoiseSumdBC','Contribution of noise from the sum of technical systems (dBC)',.P_SINGLEVALUE.,'IfcSoundPowerLevelMeasure',$,$,$,$,$,.READWRITE.);

#890= IFCPROPERTYSETTEMPLATE('2NIaF6zhv1796cKo7TeqoI',$,'ePset_SpaceWaterRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#891,#892,#893,#894,#895,#896,#897,#898,#899,#900,#901,#902));

#891= IFCSIMPLEPROPERTYTEMPLATE('1MTEIoqzT1dvhwxqElpQMs',$,'General','Any verbal description of the Water requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#892= IFCSIMPLEPROPERTYTEMPLATE('1Q5ftnCvb0ogzINnh$rQY8',$,'ColdWaterSupply','Number of cold water supplies as pipe stubs, for sink/basin connection. ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#893= IFCSIMPLEPROPERTYTEMPLATE('1NpoM4xuXEHxXyRnnLxN83',$,'HotWaterSupply','Number of hot water supplies as pipe stubs, for sink/basin connection. ',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#894= IFCSIMPLEPROPERTYTEMPLATE('2rcukNlX15ieQaSbHxYnyh',$,'FireHoseSupply','Supply of cold water to the space, terminated in pipe stub and connected to fire hose with fittings and cabinet. Water supply is dimensioned for fire hose.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#895= IFCSIMPLEPROPERTYTEMPLATE('1fZLIhwpX3e9qvdPjoIhdr',$,'PurifiedWaterSupply','Number of water supplies as pipe stubs to the space that is purified/treated according to specifications given to comply with purification requirements related to the space function/activity.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#896= IFCSIMPLEPROPERTYTEMPLATE('1d5NaO6fzAWw$ZBy6682cN',$,'WaterTemperature','Acceptable temperatures for hot water supply to space.',.P_BOUNDEDVALUE.,'IfcThermodynamicTemperatureMeasure',$,$,$,$,$,.READWRITE.);

#897= IFCSIMPLEPROPERTYTEMPLATE('3$UJRmY559f8IYjywfp468',$,'Basins','Number of sinks, including cold and hot water supplies',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#898= IFCSIMPLEPROPERTYTEMPLATE('33xPlfB8H7Bx4jSnC53cgh',$,'Toilets','Number of toilets, including cold water supplies and drainage',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#899= IFCSIMPLEPROPERTYTEMPLATE('1gHI38QtzENBluQKQXkB6V',$,'Showers','Number of showers, including cold and hot water supplies for shower connection - and drainage',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#900= IFCSIMPLEPROPERTYTEMPLATE('0bQ4dHxKzDcOz_k36nJJY$',$,'FloorDrain','Gully in floor, attached to water drain system.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#901= IFCSIMPLEPROPERTYTEMPLATE('17beKVpwD6yfy6rUsAh9NX',$,'DrainCleansing','State if there is a need for drain cleansing',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#902= IFCSIMPLEPROPERTYTEMPLATE('3wSik89fv4LBetTSydwmlV',$,'DrainCleansingType','Describe type (e.g. oil separator, grease traps)',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#903= IFCPROPERTYSETTEMPLATE('0UYCyFBAj7cAJPcZtSlq3g',$,'ePset_SpaceExhaustRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#904,#905,#906,#907,#908,#909,#910));

#904= IFCSIMPLEPROPERTYTEMPLATE('3cscjgvL17YPUaiZfVXubM',$,'General','Any verbal description of the Exhaust requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#905= IFCSIMPLEPROPERTYTEMPLATE('3OWw7O9bv4qRMCuCG2OjNq',$,'ExhaustVentilation','The removal of foul/contaminated/toxic air from a space by a mechanical means by a separate exhaust air system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#906= IFCSIMPLEPROPERTYTEMPLATE('3BxszHWTP22QPwbgRMbRHC',$,'KitchenExhaust','The removal of fatty/greasy/oily air from a food preparation space by a mechanical means by a separate exhaust air system.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#907= IFCSIMPLEPROPERTYTEMPLATE('2LFxPzD7j4_gWwx47RoySu',$,'RestroomExhaust',$,.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#908= IFCSIMPLEPROPERTYTEMPLATE('3ywHLxhfr8S8dKz8PFrD_d',$,'WasteSuction','The removal of waste from space by means of an automatic vacuum based ducting system, for further collection and treatment.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#909= IFCSIMPLEPROPERTYTEMPLATE('1qmPc_mHb3hwxW5CHGCKB2',$,'FabricSuction','The removal of fabrics/clothes  from space by means of an automatic vacuum based ducting system, for cleaning etc.',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#910= IFCSIMPLEPROPERTYTEMPLATE('3DyCsaSQXD7BDZThno3yp$',$,'CentralVacuumSystem','If a central vacuum system',.P_SINGLEVALUE.,'IfcBoolean',$,$,$,$,$,.READWRITE.);

#911= IFCPROPERTYSETTEMPLATE('0durNBp6T8zwkgSowqWT1w',$,'ePset_SpaceGasProvisionRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#912,#913,#914,#915,#916,#917,#918,#919,#920,#921,#922,#923));

#912= IFCSIMPLEPROPERTYTEMPLATE('2tSgM6ubPADvkBnYzks69G',$,'General','Any verbal description of the Gas requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#913= IFCSIMPLEPROPERTYTEMPLATE('0gRTcOjQT9Jfsp$rL$c8hT',$,'AirMedical','Number of pressurized treated air outlets for medical purposes in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#914= IFCSIMPLEPROPERTYTEMPLATE('0FeRglo1H3ZwMOpRRDRAtn',$,'AirTechnical','Number of pressurized air outlets for technical purposes in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#915= IFCSIMPLEPROPERTYTEMPLATE('3lrpeF2VD2uPwPBBs61WlI',$,'Oxygen','Number of Oxygen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#916= IFCSIMPLEPROPERTYTEMPLATE('358SCdQEj6GQ2LoXHOIXWL',$,'Helium','Number of Helium gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#917= IFCSIMPLEPROPERTYTEMPLATE('3N5ksSSPL9xhUVTKZZeg22',$,'Argon','Number of Argon gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#918= IFCSIMPLEPROPERTYTEMPLATE('39Bq0v8ZPBmw2E8_g3G7dG',$,'Nitrogen','Number of Nitrogen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#919= IFCSIMPLEPROPERTYTEMPLATE('2KlSSVRJD4pQbypOefJMto',$,'Hydrogen','Number of Hydrogen gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#920= IFCSIMPLEPROPERTYTEMPLATE('0gr8NFPP92ZPdmbgswcNDL',$,'NitrousOxide','Number of Nitrous oxide (\X2\2018\X0\laughing gas\X2\2019\X0\) gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#921= IFCSIMPLEPROPERTYTEMPLATE('3WjOn$zRbFXQf1s_xmFMiK',$,'CarbonDioxide','Number of Carbon dioxide gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#922= IFCSIMPLEPROPERTYTEMPLATE('0iWOizGlj6ruYj32XgcEQM',$,'PropaneGas','Number of Propane gas supply outlets in the space.',.P_SINGLEVALUE.,'IfcInteger',$,$,$,$,$,.READWRITE.);

#923= IFCSIMPLEPROPERTYTEMPLATE('3YdcsGg8n5Bx0UHbOn6Ojb',$,'Positioning','Description of requirements for exact positioning on specific space surfaces of gas supply outlets',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#924= IFCPROPERTYSETTEMPLATE('0A1kZpj1H2R9KqijJg76tI',$,'ePset_SpaceMaintenanceRequirements',$,$,$,(#925,#926,#927,#928,#929));

#925= IFCSIMPLEPROPERTYTEMPLATE('2K7CqAadf4lOFSqc497r3o',$,'General','Any verbal description of the FM and operation requirements from the client perspective',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

#926= IFCSIMPLEPROPERTYTEMPLATE('0sFicyo7z3igFaADJS8uOd',$,'WasteSpecialTreatment','Waste from running operations that needs special treatment for storage and transport, due to toxic or caustic substances, danger of infection etc.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#927= IFCSIMPLEPROPERTYTEMPLATE('1z$JgBcDv4HRp$kHT$_Xfg',$,'CleaningAgents','Special cleaning agents required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#928= IFCSIMPLEPROPERTYTEMPLATE('37ZMg50Q92JRfzXSlLxZ3S',$,'CleaningMethods','Special cleaning methods required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#929= IFCSIMPLEPROPERTYTEMPLATE('218_5UfzzB2eTM0O9s_ug5',$,'CleaningIntervals','Special cleaning intervals required in this space, different from project default.',.P_SINGLEVALUE.,$,$,$,$,$,$,.READWRITE.);

#930= IFCPROPERTYSETTEMPLATE('3syErU4TH88ABxithp6igU',$,'ePset_SpaceCustomRequirements',$,.PSET_OCCURRENCEDRIVEN.,'IfcSpace',(#931));

#931= IFCSIMPLEPROPERTYTEMPLATE('0U5dC045z0qOcCVR0AqHU6',$,'General','Any other requirements or properties that needs to be excanged and is not covered by this ER. E.g. client specific requirements.',.P_SINGLEVALUE.,'IfcText',$,$,$,$,$,.READWRITE.);

ENDSEC;



END-ISO-10303-21;
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<?xml version="1.0" encoding="UTF-8"?>


<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:ifc="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" targetNamespace="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" elementFormDefault="qualified" attributeFormDefault="unqualified" >


<!-- created with IFCDOC 5.2 at buildingsmart-tech.org -->


 <!-- root element declaration (for SCHEMA definitions) -->


 <xs:element name="uos" type="ifc:uos" abstract="true"/>


 <xs:complexType name="uos" abstract="true">


  <xs:sequence>


   <xs:element name="header" minOccurs="0">


    <xs:complexType>


     <xs:sequence>


      <xs:element name="name" type="xs:string" minOccurs="0"/>


      <xs:element name="time_stamp" type="xs:dateTime" minOccurs="0"/>


      <xs:element name="author" type="xs:string" minOccurs="0"/>


      <xs:element name="organization" type="xs:string" minOccurs="0"/>


      <xs:element name="preprocessor_version" type="xs:string" minOccurs="0"/>


      <xs:element name="originating_system" type="xs:string" minOccurs="0"/>


      <xs:element name="authorization" type="xs:string" minOccurs="0"/>


      <xs:element name="documentation" type="xs:string" minOccurs="0"/>


     </xs:sequence>


    </xs:complexType>


   </xs:element>


  </xs:sequence>


  <xs:attribute name="id" type="xs:ID" use="optional"/>


  <xs:attribute name="express" type="ifc:Seq-anyURI" use="optional"/>


  <xs:attribute name="configuration" type="ifc:Seq-anyURI" use="optional"/>


 </xs:complexType>


 <xs:element name="ifcXML" type="ifc:ifcXML" substitutionGroup="ifc:uos"/>


 <xs:complexType name="ifcXML">


  <xs:complexContent>


   <xs:extension base="ifc:uos">


    <xs:choice minOccurs="0" maxOccurs="unbounded">


     <xs:element ref="ifc:Entity"/>


    </xs:choice>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <!-- element and complex type declarations (for ENTITY definitions) -->


 <xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject">


    <xs:sequence>


     <xs:element name="TheActor">


      <xs:complexType>


       <xs:group ref="ifc:IfcActorSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcAxis1Placement" type="ifc:IfcAxis1Placement" substitutionGroup="ifc:IfcPlacement" nillable="true"/>


 <xs:complexType name="IfcAxis1Placement">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPlacement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBoundedCurve" type="ifc:IfcBoundedCurve" abstract="true" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcBoundedCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBuilding" type="ifc:IfcBuilding" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuilding">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuildingStorey">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcCartesianPoint" type="ifc:IfcCartesianPoint" substitutionGroup="ifc:IfcPoint" nillable="true"/>


 <xs:complexType name="IfcCartesianPoint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPoint">


    <xs:attribute name="Coordinates" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="ifc:IfcLengthMeasure"/>


       </xs:simpleType>


       <xs:maxLength value="3"/>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcClassification" type="ifc:IfcClassification" substitutionGroup="ifc:IfcExternalInformation" nillable="true"/>


 <xs:complexType name="IfcClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalInformation">


    <xs:sequence>


     <xs:element name="ReferenceTokens" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcIdentifier-wrapper" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcIdentifier-wrapper"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="Source" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcClassificationReference" type="ifc:IfcClassificationReference" substitutionGroup="ifc:IfcExternalReference" nillable="true"/>


 <xs:complexType name="IfcClassificationReference">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalReference">


    <xs:sequence>


     <xs:element name="ReferencedSource" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationReferenceSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcComplexPropertyTemplate" type="ifc:IfcComplexPropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcComplexPropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcConstraint" type="ifc:IfcConstraint" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcConstraint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ConstraintGrade" type="ifc:IfcConstraintEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcContext" type="ifc:IfcContext" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcControl" type="ifc:IfcControl" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcControl" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcCurve" type="ifc:IfcCurve" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcDirection" type="ifc:IfcDirection" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcDirection">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcElementQuantity" type="ifc:IfcElementQuantity" substitutionGroup="ifc:IfcQuantitySet" nillable="true"/>


 <xs:complexType name="IfcElementQuantity">


  <xs:complexContent>


   <xs:extension base="ifc:IfcQuantitySet">


    <xs:sequence>


     <xs:element name="Quantities">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPhysicalQuantity" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPhysicalQuantity"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExternalInformation" type="ifc:IfcExternalInformation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalInformation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExternalReference" type="ifc:IfcExternalReference" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalReference" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Identification" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcExtrudedAreaSolid" type="ifc:IfcExtrudedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcExtrudedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="ExtrudedDirection" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Depth" type="ifc:IfcPositiveLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricCurveSet" type="ifc:IfcGeometricCurveSet" substitutionGroup="ifc:IfcGeometricSet" nillable="true"/>


 <xs:complexType name="IfcGeometricCurveSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricSet"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricRepresentationContext" type="ifc:IfcGeometricRepresentationContext" substitutionGroup="ifc:IfcRepresentationContext" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationContext">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationContext">


    <xs:sequence>


     <xs:element name="WorldCoordinateSystem" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcAxis2Placement"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="CoordinateSpaceDimension" type="ifc:IfcDimensionCount" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricRepresentationItem" type="ifc:IfcGeometricRepresentationItem" abstract="true" substitutionGroup="ifc:IfcRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGeometricSet" type="ifc:IfcGeometricSet" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Elements">


      <xs:complexType>


       <xs:group ref="ifc:IfcGeometricSetSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcGeometricSetSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcGroup" type="ifc:IfcGroup" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcLine" type="ifc:IfcLine" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcLine">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve">


    <xs:sequence>


     <xs:element name="Pnt" type="ifc:IfcCartesianPoint" nillable="true"/>


     <xs:element name="Dir" type="ifc:IfcVector" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcMaterial" type="ifc:IfcMaterial" substitutionGroup="ifc:IfcStrippedOptional" nillable="true"/>


 <xs:complexType name="IfcMaterial">


  <xs:complexContent>


   <xs:extension base="ifc:IfcStrippedOptional"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcMetric" type="ifc:IfcMetric" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcMetric">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="DataValue">


      <xs:complexType>


       <xs:group ref="ifc:IfcMetricValueSelect"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Benchmark" type="ifc:IfcBenchmarkEnum" use="optional"/>


    <xs:attribute name="ValueSource" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObject" type="ifc:IfcObject" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcObject" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObjectDefinition" type="ifc:IfcObjectDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcObjectDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcObjective" type="ifc:IfcObjective" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcObjective">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="BenchmarkValues" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcConstraint" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcConstraint"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="ObjectiveQualifier" type="ifc:IfcObjectiveEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcOccupant" type="ifc:IfcOccupant" substitutionGroup="ifc:IfcActor" nillable="true"/>


 <xs:complexType name="IfcOccupant">


  <xs:complexContent>


   <xs:extension base="ifc:IfcActor"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPhysicalQuantity" type="ifc:IfcPhysicalQuantity" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPhysicalQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPhysicalSimpleQuantity" type="ifc:IfcPhysicalSimpleQuantity" abstract="true" substitutionGroup="ifc:IfcPhysicalQuantity" nillable="true"/>


 <xs:complexType name="IfcPhysicalSimpleQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPhysicalQuantity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPlacement" type="ifc:IfcPlacement" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPlacement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Location" type="ifc:IfcCartesianPoint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPoint" type="ifc:IfcPoint" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPoint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProduct" type="ifc:IfcProduct" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcProduct" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProductDefinitionShape" type="ifc:IfcProductDefinitionShape" substitutionGroup="ifc:IfcProductRepresentation" nillable="true"/>


 <xs:complexType name="IfcProductDefinitionShape">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProductRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProductRepresentation" type="ifc:IfcProductRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProductRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Representations">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentation" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentation"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProfileDef" type="ifc:IfcProfileDef" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProfileDef">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="ProfileType" type="ifc:IfcProfileTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProjectLibrary" type="ifc:IfcProjectLibrary" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProjectLibrary">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcProperty" type="ifc:IfcProperty" abstract="true" substitutionGroup="ifc:IfcPropertyAbstraction" nillable="true"/>


 <xs:complexType name="IfcProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyAbstraction">


    <xs:attribute name="Name" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyAbstraction" type="ifc:IfcPropertyAbstraction" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPropertyAbstraction" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyBoundedValue" type="ifc:IfcPropertyBoundedValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyBoundedValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyDefinition" type="ifc:IfcPropertyDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcPropertyDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyListValue" type="ifc:IfcPropertyListValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyListValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyReferenceValue" type="ifc:IfcPropertyReferenceValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyReferenceValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySet" type="ifc:IfcPropertySet" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition">


    <xs:sequence>


     <xs:element name="HasProperties">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcProperty" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcProperty"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySetDefinition" type="ifc:IfcPropertySetDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySetTemplate" type="ifc:IfcPropertySetTemplate" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="TemplateType" type="ifc:IfcPropertySetTemplateTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertySingleValue" type="ifc:IfcPropertySingleValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertySingleValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty">


    <xs:sequence>


     <xs:element name="NominalValue" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcValue"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyTemplate" type="ifc:IfcPropertyTemplate" abstract="true" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplate" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcPropertyTemplateDefinition" type="ifc:IfcPropertyTemplateDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplateDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcQuantitySet" type="ifc:IfcQuantitySet" abstract="true" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcQuantitySet" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRecurrencePattern" type="ifc:IfcRecurrencePattern" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRecurrencePattern">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="TimePeriods" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTimePeriod" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTimePeriod"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RecurrenceType" type="ifc:IfcRecurrenceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcReference" type="ifc:IfcReference" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcReference">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="InnerReference" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="TypeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="AttributeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="InstanceName" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ListPositions" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="xs:long"/>


       </xs:simpleType>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAggregates" type="ifc:IfcRelAggregates" substitutionGroup="ifc:IfcRelDecomposes" nillable="true"/>


 <xs:complexType name="IfcRelAggregates">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDecomposes">


    <xs:sequence>


     <xs:element name="RelatingObject" type="ifc:IfcObjectDefinition" nillable="true"/>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssigns" type="ifc:IfcRelAssigns" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssigns" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToActor" type="ifc:IfcRelAssignsToActor" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingActor" type="ifc:IfcActor" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToControl" type="ifc:IfcRelAssignsToControl" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToControl">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingControl" type="ifc:IfcControl" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssignsToGroup" type="ifc:IfcRelAssignsToGroup" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingGroup" type="ifc:IfcGroup" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociates" type="ifc:IfcRelAssociates" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssociates" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociatesClassification" type="ifc:IfcRelAssociatesClassification" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingClassification">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelAssociatesConstraint" type="ifc:IfcRelAssociatesConstraint" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesConstraint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingConstraint" type="ifc:IfcConstraint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDeclares" type="ifc:IfcRelDeclares" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDeclares">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatingContext" type="ifc:IfcContext" nillable="true"/>


     <xs:element name="RelatedDefinitions">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDecomposes" type="ifc:IfcRelDecomposes" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDecomposes" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefines" type="ifc:IfcRelDefines" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDefines" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByProperties" type="ifc:IfcRelDefinesByProperties" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByProperties">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects" type="ifc:IfcObjectDefinition" nillable="true" maxOccurs="1"/>


     <xs:element name="RelatingPropertyDefinition">


      <xs:complexType>


       <xs:group ref="ifc:IfcPropertySetDefinitionSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByTemplate" type="ifc:IfcRelDefinesByTemplate" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedPropertySets">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertySetDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertySetDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingTemplate" type="ifc:IfcPropertySetTemplate" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelDefinesByType" type="ifc:IfcRelDefinesByType" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObject" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObject"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingType" type="ifc:IfcTypeObject" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRelationship" type="ifc:IfcRelationship" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcRelationship" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentation" type="ifc:IfcRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ContextOfItems" type="ifc:IfcRepresentationContext" nillable="true"/>


     <xs:element name="Items">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentationItem" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentationItem"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RepresentationIdentifier" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="RepresentationType" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentationContext" type="ifc:IfcRepresentationContext" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRepresentationItem" type="ifc:IfcRepresentationItem" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRevolvedAreaSolid" type="ifc:IfcRevolvedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcRevolvedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="Axis" type="ifc:IfcAxis1Placement" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Angle" type="ifc:IfcPlaneAngleMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcRoot" type="ifc:IfcRoot" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRoot" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="GlobalId" type="ifc:IfcGloballyUniqueId" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSchedulingTime" type="ifc:IfcSchedulingTime" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcSchedulingTime" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcShapeModel" type="ifc:IfcShapeModel" abstract="true" substitutionGroup="ifc:IfcRepresentation" nillable="true"/>


 <xs:complexType name="IfcShapeModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcShapeRepresentation" type="ifc:IfcShapeRepresentation" substitutionGroup="ifc:IfcShapeModel" nillable="true"/>


 <xs:complexType name="IfcShapeRepresentation">


  <xs:complexContent>


   <xs:extension base="ifc:IfcShapeModel"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSimpleProperty" type="ifc:IfcSimpleProperty" abstract="true" substitutionGroup="ifc:IfcProperty" nillable="true"/>


 <xs:complexType name="IfcSimpleProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProperty"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSimplePropertyTemplate" type="ifc:IfcSimplePropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcSimplePropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSite">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSolidModel" type="ifc:IfcSolidModel" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcSolidModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpace" type="ifc:IfcSpace" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSpace">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpaceType" type="ifc:IfcSpaceType" substitutionGroup="ifc:IfcSpatialStructureElementType" nillable="true"/>


 <xs:complexType name="IfcSpaceType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElementType">


    <xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialElement" type="ifc:IfcSpatialElement" abstract="true" substitutionGroup="ifc:IfcProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProduct"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialElementType" type="ifc:IfcSpatialElementType" abstract="true" substitutionGroup="ifc:IfcTypeProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeProduct"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialStructureElement" type="ifc:IfcSpatialStructureElement" abstract="true" substitutionGroup="ifc:IfcSpatialElement" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElement"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSpatialStructureElementType" type="ifc:IfcSpatialStructureElementType" abstract="true" substitutionGroup="ifc:IfcSpatialElementType" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElementType"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSweptAreaSolid" type="ifc:IfcSweptAreaSolid" abstract="true" substitutionGroup="ifc:IfcSolidModel" nillable="true"/>


 <xs:complexType name="IfcSweptAreaSolid" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSolidModel">


    <xs:sequence>


     <xs:element name="SweptArea" type="ifc:IfcProfileDef" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcSystem" type="ifc:IfcSystem" substitutionGroup="ifc:IfcGroup" nillable="true"/>


 <xs:complexType name="IfcSystem">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGroup"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTable" type="ifc:IfcTable" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTable">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Columns" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTableColumn" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTableColumn"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTableColumn" type="ifc:IfcTableColumn" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTableColumn">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Identifier" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTimePeriod" type="ifc:IfcTimePeriod" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTimePeriod">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="StartTime" type="ifc:IfcTime" use="optional"/>


    <xs:attribute name="EndTime" type="ifc:IfcTime" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTypeObject" type="ifc:IfcTypeObject" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcTypeObject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcTypeProduct" type="ifc:IfcTypeProduct" substitutionGroup="ifc:IfcTypeObject" nillable="true"/>


 <xs:complexType name="IfcTypeProduct">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeObject"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcVector" type="ifc:IfcVector" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcVector">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Orientation" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Magnitude" type="ifc:IfcLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>


 <xs:complexType name="IfcWorkCalendar">


  <xs:complexContent>


   <xs:extension base="ifc:IfcControl"/>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcWorkTime" type="ifc:IfcWorkTime" substitutionGroup="ifc:IfcSchedulingTime" nillable="true"/>


 <xs:complexType name="IfcWorkTime">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSchedulingTime">


    <xs:sequence>


     <xs:element name="RecurrencePattern" type="ifc:IfcRecurrencePattern" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Start" type="ifc:IfcDate" use="optional"/>


    <xs:attribute name="Finish" type="ifc:IfcDate" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


 <xs:element name="IfcZone" type="ifc:IfcZone" substitutionGroup="ifc:IfcSystem" nillable="true"/>


 <xs:complexType name="IfcZone">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSystem"/>


  </xs:complexContent>


 </xs:complexType>


 <!-- group declarations (for SELECT data type definitions) -->


 <xs:group name="IfcActorSelect">


  <xs:choice>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcAxis2Placement">


  <xs:choice>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcClassificationReferenceSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcClassificationSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcObjectDefinition"/>


   <xs:element ref="ifc:IfcPropertyDefinition"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcGeometricSetSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcCurve"/>


   <xs:element ref="ifc:IfcPoint"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcMetricValueSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcReference"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTable"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcPropertySetDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcPropertySetDefinition"/>


  </xs:choice>


 </xs:group>


 <xs:group name="IfcValue">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


 <!-- enumeration type declarations (for ENUMERATION data type definitions) -->


 <xs:simpleType name="IfcBenchmarkEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="greaterthan"/>


   <xs:enumeration value="greaterthanorequalto"/>


   <xs:enumeration value="lessthan"/>


   <xs:enumeration value="lessthanorequalto"/>


   <xs:enumeration value="equalto"/>


   <xs:enumeration value="notequalto"/>


   <xs:enumeration value="includes"/>


   <xs:enumeration value="notincludes"/>


   <xs:enumeration value="includedin"/>


   <xs:enumeration value="notincludedin"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcConstraintEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="hard"/>


   <xs:enumeration value="soft"/>


   <xs:enumeration value="advisory"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcObjectiveEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="codecompliance"/>


   <xs:enumeration value="codewaiver"/>


   <xs:enumeration value="designintent"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="healthandsafety"/>


   <xs:enumeration value="mergeconflict"/>


   <xs:enumeration value="modelview"/>


   <xs:enumeration value="parameter"/>


   <xs:enumeration value="requirement"/>


   <xs:enumeration value="specification"/>


   <xs:enumeration value="triggercondition"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcProfileTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="curve"/>


   <xs:enumeration value="area"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcPropertySetTemplateTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="pset_typedrivenonly"/>


   <xs:enumeration value="pset_typedrivenoverride"/>


   <xs:enumeration value="pset_occurrencedriven"/>


   <xs:enumeration value="pset_performancedriven"/>


   <xs:enumeration value="qto_typedrivenonly"/>


   <xs:enumeration value="qto_typedrivenoverride"/>


   <xs:enumeration value="qto_occurrencedriven"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcRecurrenceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="daily"/>


   <xs:enumeration value="weekly"/>


   <xs:enumeration value="monthly_by_day_of_month"/>


   <xs:enumeration value="monthly_by_position"/>


   <xs:enumeration value="by_day_count"/>


   <xs:enumeration value="by_weekday_count"/>


   <xs:enumeration value="yearly_by_day_of_month"/>


   <xs:enumeration value="yearly_by_position"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcSpaceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="space"/>


   <xs:enumeration value="parking"/>


   <xs:enumeration value="gfa"/>


   <xs:enumeration value="internal"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- simple type declarations (for TYPE defined data type definitions) -->


 <xs:simpleType name="IfcAreaMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcBoolean">


  <xs:restriction base="xs:boolean"/>


 </xs:simpleType>


 <xs:simpleType name="IfcCountMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcDate">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcDimensionCount">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:simpleType name="IfcGloballyUniqueId">


  <xs:restriction base="xs:normalizedString">


   <xs:minLength value="22"/>


   <xs:maxLength value="22"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcIdentifier">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcIlluminanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcInteger">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:simpleType name="IfcLabel">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:simpleType name="IfcLengthMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcLogical">


  <xs:restriction base="ifc:logical"/>


 </xs:simpleType>


 <xs:simpleType name="IfcMassDensityMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPlanarForceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPlaneAngleMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPositiveLengthMeasure">


  <xs:restriction base="ifc:IfcLengthMeasure"/>


 </xs:simpleType>


 <xs:simpleType name="IfcPositiveRatioMeasure">


  <xs:restriction base="ifc:IfcRatioMeasure"/>


 </xs:simpleType>


 <xs:simpleType name="IfcRatioMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcReal">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcSoundPowerLevelMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcSoundPowerMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcText">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcThermalTransmittanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcThermodynamicTemperatureMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:simpleType name="IfcTime">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:simpleType name="IfcTimeMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <!-- base entity and entity attribute declaration (for embeded base schema definitions) -->


 <xs:element name="Entity" type="ifc:Entity" abstract="true" nillable="true"/>


 <xs:complexType name="Entity" abstract="true">


  <xs:attribute name="href" type="xs:anyURI" use="optional"/>


  <xs:attribute name="ref" type="xs:IDREF" use="optional"/>


  <xs:attributeGroup ref="ifc:instanceAttributes"/>


 </xs:complexType>


 <!-- base global attribute declaration (for embeded base schema definitions) -->


 <xs:attributeGroup name="instanceAttributes">


  <xs:attribute name="id" type="xs:ID" use="optional"/>


  <xs:attribute name="path" type="xs:NMTOKENS" use="optional"/>


  <xs:attribute name="pos" use="optional">


   <xs:simpleType>


    <xs:restriction>


     <xs:simpleType>


      <xs:list itemType="xs:integer"/>


     </xs:simpleType>


     <xs:minLength value="1"/>


    </xs:restriction>


   </xs:simpleType>


  </xs:attribute>


 </xs:attributeGroup>


 <xs:attribute name="arraySize">


  <xs:simpleType>


   <xs:restriction>


    <xs:simpleType>


     <xs:list itemType="xs:integer"/>


    </xs:simpleType>


    <xs:minLength value="1"/>


   </xs:restriction>


  </xs:simpleType>


 </xs:attribute>


 <xs:attribute name="itemType">


  <xs:simpleType>


   <xs:list itemType="xs:QName"/>


  </xs:simpleType>


 </xs:attribute>


 <xs:attribute name="cType">


  <xs:simpleType>


   <xs:list itemType="ifc:aggregateType"/>


  </xs:simpleType>


 </xs:attribute>


 <xs:simpleType name="aggregateType">


  <xs:restriction base="xs:normalizedString">


   <xs:enumeration value="array"/>


   <xs:enumeration value="list"/>


   <xs:enumeration value="set"/>


   <xs:enumeration value="bag"/>


   <xs:enumeration value="array-unique"/>


   <xs:enumeration value="array-optional"/>


   <xs:enumeration value="array-optional-unique"/>


   <xs:enumeration value="list-unique"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- base global simple type declaration (for embeded base schema definitions) -->


 <xs:complexType name="hexBinary">


  <xs:simpleContent>


   <xs:extension base="xs:hexBinary">


    <xs:attribute name="extraBits" type="xs:integer" use="optional"/>


   </xs:extension>


  </xs:simpleContent>


 </xs:complexType>


 <xs:simpleType name="logical">


  <xs:restriction base="xs:normalizedString">


   <xs:enumeration value="false"/>


   <xs:enumeration value="true"/>


   <xs:enumeration value="unknown"/>


  </xs:restriction>


 </xs:simpleType>


 <!-- base global wrapper declaration for atomic simple types (for embeded base schema definitions) -->


 <xs:element name="IfcAreaMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcAreaMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcBoolean-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcBoolean">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcCountMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcCountMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcDate-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcDate">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcIdentifier-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIdentifier">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcIlluminanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIlluminanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcInteger-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcInteger">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLabel-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLabel">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcLogical-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLogical">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcMassDensityMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcMassDensityMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPlanarForceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlanarForceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPlaneAngleMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlaneAngleMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPositiveLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcPositiveRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcReal-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcReal">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcSoundPowerLevelMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerLevelMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcSoundPowerMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcText-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcText">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcThermalTransmittanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermalTransmittanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcThermodynamicTemperatureMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermodynamicTemperatureMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcTime-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTime">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="IfcTimeMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTimeMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


 <xs:element name="double-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="xs:double">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


</xs:schema>
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<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:ifc="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" targetNamespace="http://www.buildingsmart-tech.org/ifcXML/IFC4/final" elementFormDefault="qualified" attributeFormDefault="unqualified" >

<!-- created with IFCDOC 5.2 at buildingsmart-tech.org -->

	<!-- root element declaration (for SCHEMA definitions) -->

	<xs:element name="uos" type="ifc:uos" abstract="true"/>

	<xs:complexType name="uos" abstract="true">

		<xs:sequence>

			<xs:element name="header" minOccurs="0">

				<xs:complexType>

					<xs:sequence>

						<xs:element name="name" type="xs:string" minOccurs="0"/>

						<xs:element name="time_stamp" type="xs:dateTime" minOccurs="0"/>

						<xs:element name="author" type="xs:string" minOccurs="0"/>

						<xs:element name="organization" type="xs:string" minOccurs="0"/>

						<xs:element name="preprocessor_version" type="xs:string" minOccurs="0"/>

						<xs:element name="originating_system" type="xs:string" minOccurs="0"/>

						<xs:element name="authorization" type="xs:string" minOccurs="0"/>

						<xs:element name="documentation" type="xs:string" minOccurs="0"/>

					</xs:sequence>

				</xs:complexType>

			</xs:element>

		</xs:sequence>

		<xs:attribute name="id" type="xs:ID" use="optional"/>

		<xs:attribute name="express" type="ifc:Seq-anyURI" use="optional"/>

		<xs:attribute name="configuration" type="ifc:Seq-anyURI" use="optional"/>

	</xs:complexType>

	<xs:element name="ifcXML" type="ifc:ifcXML" substitutionGroup="ifc:uos"/>

	<xs:complexType name="ifcXML">

		<xs:complexContent>

			<xs:extension base="ifc:uos">

				<xs:choice minOccurs="0" maxOccurs="unbounded">

					<xs:element ref="ifc:Entity"/>

				</xs:choice>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<!-- element and complex type declarations (for ENTITY definitions) -->

	<xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcActor">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject">

				<xs:sequence>

					<xs:element name="TheActor">

						<xs:complexType>

							<xs:group ref="ifc:IfcActorSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcAxis1Placement" type="ifc:IfcAxis1Placement" substitutionGroup="ifc:IfcPlacement" nillable="true"/>

	<xs:complexType name="IfcAxis1Placement">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPlacement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBoundedCurve" type="ifc:IfcBoundedCurve" abstract="true" substitutionGroup="ifc:IfcCurve" nillable="true"/>

	<xs:complexType name="IfcBoundedCurve" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcCurve"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBuilding" type="ifc:IfcBuilding" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcBuilding">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcBuildingStorey">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcCartesianPoint" type="ifc:IfcCartesianPoint" substitutionGroup="ifc:IfcPoint" nillable="true"/>

	<xs:complexType name="IfcCartesianPoint">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPoint">

				<xs:attribute name="Coordinates" use="optional">

					<xs:simpleType>

						<xs:restriction>

							<xs:simpleType>

								<xs:list itemType="ifc:IfcLengthMeasure"/>

							</xs:simpleType>

							<xs:maxLength value="3"/>

						</xs:restriction>

					</xs:simpleType>

				</xs:attribute>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcClassification" type="ifc:IfcClassification" substitutionGroup="ifc:IfcExternalInformation" nillable="true"/>

	<xs:complexType name="IfcClassification">

		<xs:complexContent>

			<xs:extension base="ifc:IfcExternalInformation">

				<xs:sequence>

					<xs:element name="ReferenceTokens" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcIdentifier-wrapper" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcIdentifier-wrapper"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="Source" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcClassificationReference" type="ifc:IfcClassificationReference" substitutionGroup="ifc:IfcExternalReference" nillable="true"/>

	<xs:complexType name="IfcClassificationReference">

		<xs:complexContent>

			<xs:extension base="ifc:IfcExternalReference">

				<xs:sequence>

					<xs:element name="ReferencedSource" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcClassificationReferenceSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcComplexPropertyTemplate" type="ifc:IfcComplexPropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>

	<xs:complexType name="IfcComplexPropertyTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplate">

				<xs:sequence>

					<xs:element name="HasPropertyTemplates" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcConstraint" type="ifc:IfcConstraint" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcConstraint" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="ConstraintGrade" type="ifc:IfcConstraintEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcContext" type="ifc:IfcContext" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcContext" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcControl" type="ifc:IfcControl" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcControl" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcCurve" type="ifc:IfcCurve" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcCurve" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcDirection" type="ifc:IfcDirection" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcDirection">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcElementQuantity" type="ifc:IfcElementQuantity" substitutionGroup="ifc:IfcQuantitySet" nillable="true"/>

	<xs:complexType name="IfcElementQuantity">

		<xs:complexContent>

			<xs:extension base="ifc:IfcQuantitySet">

				<xs:sequence>

					<xs:element name="Quantities">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPhysicalQuantity" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPhysicalQuantity"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExternalInformation" type="ifc:IfcExternalInformation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcExternalInformation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExternalReference" type="ifc:IfcExternalReference" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcExternalReference" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Identification" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcExtrudedAreaSolid" type="ifc:IfcExtrudedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>

	<xs:complexType name="IfcExtrudedAreaSolid">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSweptAreaSolid">

				<xs:sequence>

					<xs:element name="ExtrudedDirection" type="ifc:IfcDirection" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Depth" type="ifc:IfcPositiveLengthMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricCurveSet" type="ifc:IfcGeometricCurveSet" substitutionGroup="ifc:IfcGeometricSet" nillable="true"/>

	<xs:complexType name="IfcGeometricCurveSet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricSet"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricRepresentationContext" type="ifc:IfcGeometricRepresentationContext" substitutionGroup="ifc:IfcRepresentationContext" nillable="true"/>

	<xs:complexType name="IfcGeometricRepresentationContext">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentationContext">

				<xs:sequence>

					<xs:element name="WorldCoordinateSystem" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcAxis2Placement"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="CoordinateSpaceDimension" type="ifc:IfcDimensionCount" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricRepresentationItem" type="ifc:IfcGeometricRepresentationItem" abstract="true" substitutionGroup="ifc:IfcRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcGeometricRepresentationItem" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGeometricSet" type="ifc:IfcGeometricSet" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcGeometricSet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Elements">

						<xs:complexType>

							<xs:group ref="ifc:IfcGeometricSetSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcGeometricSetSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcGroup" type="ifc:IfcGroup" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcGroup">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcLine" type="ifc:IfcLine" substitutionGroup="ifc:IfcCurve" nillable="true"/>

	<xs:complexType name="IfcLine">

		<xs:complexContent>

			<xs:extension base="ifc:IfcCurve">

				<xs:sequence>

					<xs:element name="Pnt" type="ifc:IfcCartesianPoint" nillable="true"/>

					<xs:element name="Dir" type="ifc:IfcVector" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcMaterial" type="ifc:IfcMaterial" substitutionGroup="ifc:IfcMaterialDefinition" nillable="true"/>

	<xs:complexType name="IfcMaterial">

		<xs:complexContent>

			<xs:extension base="ifc:IfcMaterialDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcMetric" type="ifc:IfcMetric" substitutionGroup="ifc:IfcConstraint" nillable="true"/>

	<xs:complexType name="IfcMetric">

		<xs:complexContent>

			<xs:extension base="ifc:IfcConstraint">

				<xs:sequence>

					<xs:element name="DataValue">

						<xs:complexType>

							<xs:group ref="ifc:IfcMetricValueSelect"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Benchmark" type="ifc:IfcBenchmarkEnum" use="optional"/>

				<xs:attribute name="ValueSource" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObject" type="ifc:IfcObject" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcObject" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObjectDefinition" type="ifc:IfcObjectDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcObjectDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcObjective" type="ifc:IfcObjective" substitutionGroup="ifc:IfcConstraint" nillable="true"/>

	<xs:complexType name="IfcObjective">

		<xs:complexContent>

			<xs:extension base="ifc:IfcConstraint">

				<xs:sequence>

					<xs:element name="BenchmarkValues" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcConstraint" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcConstraint"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="ObjectiveQualifier" type="ifc:IfcObjectiveEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcOccupant" type="ifc:IfcOccupant" substitutionGroup="ifc:IfcActor" nillable="true"/>

	<xs:complexType name="IfcOccupant">

		<xs:complexContent>

			<xs:extension base="ifc:IfcActor"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPhysicalQuantity" type="ifc:IfcPhysicalQuantity" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcPhysicalQuantity" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPhysicalSimpleQuantity" type="ifc:IfcPhysicalSimpleQuantity" abstract="true" substitutionGroup="ifc:IfcPhysicalQuantity" nillable="true"/>

	<xs:complexType name="IfcPhysicalSimpleQuantity" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPhysicalQuantity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPlacement" type="ifc:IfcPlacement" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcPlacement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Location" type="ifc:IfcCartesianPoint" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPoint" type="ifc:IfcPoint" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcPoint" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProduct" type="ifc:IfcProduct" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>

	<xs:complexType name="IfcProduct" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProductDefinitionShape" type="ifc:IfcProductDefinitionShape" substitutionGroup="ifc:IfcProductRepresentation" nillable="true"/>

	<xs:complexType name="IfcProductDefinitionShape">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProductRepresentation"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProductRepresentation" type="ifc:IfcProductRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcProductRepresentation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="Representations">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcRepresentation" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentation"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProfileDef" type="ifc:IfcProfileDef" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcProfileDef">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="ProfileType" type="ifc:IfcProfileTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc:IfcContext" nillable="true"/>

	<xs:complexType name="IfcProject">

		<xs:complexContent>

			<xs:extension base="ifc:IfcContext"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProjectLibrary" type="ifc:IfcProjectLibrary" substitutionGroup="ifc:IfcContext" nillable="true"/>

	<xs:complexType name="IfcProjectLibrary">

		<xs:complexContent>

			<xs:extension base="ifc:IfcContext"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcProperty" type="ifc:IfcProperty" abstract="true" substitutionGroup="ifc:IfcPropertyAbstraction" nillable="true"/>

	<xs:complexType name="IfcProperty" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyAbstraction">

				<xs:attribute name="Name" type="ifc:IfcIdentifier" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyAbstraction" type="ifc:IfcPropertyAbstraction" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcPropertyAbstraction" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyBoundedValue" type="ifc:IfcPropertyBoundedValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyBoundedValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyDefinition" type="ifc:IfcPropertyDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcPropertyDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyListValue" type="ifc:IfcPropertyListValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyListValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyReferenceValue" type="ifc:IfcPropertyReferenceValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertyReferenceValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySet" type="ifc:IfcPropertySet" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySet">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertySetDefinition">

				<xs:sequence>

					<xs:element name="HasProperties">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcProperty" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcProperty"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySetDefinition" type="ifc:IfcPropertySetDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySetDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySetTemplate" type="ifc:IfcPropertySetTemplate" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertySetTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplateDefinition">

				<xs:sequence>

					<xs:element name="HasPropertyTemplates">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="TemplateType" type="ifc:IfcPropertySetTemplateTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertySingleValue" type="ifc:IfcPropertySingleValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>

	<xs:complexType name="IfcPropertySingleValue">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSimpleProperty">

				<xs:sequence>

					<xs:element name="NominalValue" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:group ref="ifc:IfcValue"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyTemplate" type="ifc:IfcPropertyTemplate" abstract="true" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertyTemplate" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplateDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcPropertyTemplateDefinition" type="ifc:IfcPropertyTemplateDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>

	<xs:complexType name="IfcPropertyTemplateDefinition" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcQuantitySet" type="ifc:IfcQuantitySet" abstract="true" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>

	<xs:complexType name="IfcQuantitySet" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertySetDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRecurrencePattern" type="ifc:IfcRecurrencePattern" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRecurrencePattern">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="TimePeriods" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcTimePeriod" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcTimePeriod"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="RecurrenceType" type="ifc:IfcRecurrenceTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcReference" type="ifc:IfcReference" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcReference">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="InnerReference" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="TypeIdentifier" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="AttributeIdentifier" type="ifc:IfcIdentifier" use="optional"/>

				<xs:attribute name="InstanceName" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="ListPositions" use="optional">

					<xs:simpleType>

						<xs:restriction>

							<xs:simpleType>

								<xs:list itemType="xs:long"/>

							</xs:simpleType>

						</xs:restriction>

					</xs:simpleType>

				</xs:attribute>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAggregates" type="ifc:IfcRelAggregates" substitutionGroup="ifc:IfcRelDecomposes" nillable="true"/>

	<xs:complexType name="IfcRelAggregates">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDecomposes">

				<xs:sequence>

					<xs:element name="RelatingObject" type="ifc:IfcObjectDefinition" nillable="true"/>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssigns" type="ifc:IfcRelAssigns" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelAssigns" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToActor" type="ifc:IfcRelAssignsToActor" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToActor">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingActor" type="ifc:IfcActor" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToControl" type="ifc:IfcRelAssignsToControl" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToControl">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingControl" type="ifc:IfcControl" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssignsToGroup" type="ifc:IfcRelAssignsToGroup" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>

	<xs:complexType name="IfcRelAssignsToGroup">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssigns">

				<xs:sequence>

					<xs:element name="RelatingGroup" type="ifc:IfcGroup" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociates" type="ifc:IfcRelAssociates" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelAssociates" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociatesClassification" type="ifc:IfcRelAssociatesClassification" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>

	<xs:complexType name="IfcRelAssociatesClassification">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssociates">

				<xs:sequence>

					<xs:element name="RelatingClassification">

						<xs:complexType>

							<xs:group ref="ifc:IfcClassificationSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelAssociatesConstraint" type="ifc:IfcRelAssociatesConstraint" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>

	<xs:complexType name="IfcRelAssociatesConstraint">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelAssociates">

				<xs:sequence>

					<xs:element name="RelatingConstraint" type="ifc:IfcConstraint" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDeclares" type="ifc:IfcRelDeclares" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDeclares">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship">

				<xs:sequence>

					<xs:element name="RelatingContext" type="ifc:IfcContext" nillable="true"/>

					<xs:element name="RelatedDefinitions">

						<xs:complexType>

							<xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDecomposes" type="ifc:IfcRelDecomposes" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDecomposes" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefines" type="ifc:IfcRelDefines" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>

	<xs:complexType name="IfcRelDefines" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelationship"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByProperties" type="ifc:IfcRelDefinesByProperties" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByProperties">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedObjects" type="ifc:IfcObjectDefinition" nillable="true" maxOccurs="1"/>

					<xs:element name="RelatingPropertyDefinition">

						<xs:complexType>

							<xs:group ref="ifc:IfcPropertySetDefinitionSelect"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByTemplate" type="ifc:IfcRelDefinesByTemplate" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedPropertySets">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcPropertySetDefinition" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertySetDefinition"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="RelatingTemplate" type="ifc:IfcPropertySetTemplate" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelDefinesByType" type="ifc:IfcRelDefinesByType" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>

	<xs:complexType name="IfcRelDefinesByType">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRelDefines">

				<xs:sequence>

					<xs:element name="RelatedObjects">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcObject" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcObject"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

					<xs:element name="RelatingType" type="ifc:IfcTypeObject" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRelationship" type="ifc:IfcRelationship" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>

	<xs:complexType name="IfcRelationship" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRoot"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentation" type="ifc:IfcRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentation" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="ContextOfItems" type="ifc:IfcRepresentationContext" nillable="true"/>

					<xs:element name="Items">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcRepresentationItem" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentationItem"/>

							<xs:attribute ref="ifc:cType" fixed="set"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

				<xs:attribute name="RepresentationIdentifier" type="ifc:IfcLabel" use="optional"/>

				<xs:attribute name="RepresentationType" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentationContext" type="ifc:IfcRepresentationContext" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentationContext" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRepresentationItem" type="ifc:IfcRepresentationItem" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRepresentationItem" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRevolvedAreaSolid" type="ifc:IfcRevolvedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>

	<xs:complexType name="IfcRevolvedAreaSolid">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSweptAreaSolid">

				<xs:sequence>

					<xs:element name="Axis" type="ifc:IfcAxis1Placement" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Angle" type="ifc:IfcPlaneAngleMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcRoot" type="ifc:IfcRoot" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcRoot" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="GlobalId" type="ifc:IfcGloballyUniqueId" use="optional"/>

				<xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSchedulingTime" type="ifc:IfcSchedulingTime" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcSchedulingTime" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:Entity"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcShapeModel" type="ifc:IfcShapeModel" abstract="true" substitutionGroup="ifc:IfcRepresentation" nillable="true"/>

	<xs:complexType name="IfcShapeModel" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcRepresentation"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcShapeRepresentation" type="ifc:IfcShapeRepresentation" substitutionGroup="ifc:IfcShapeModel" nillable="true"/>

	<xs:complexType name="IfcShapeRepresentation">

		<xs:complexContent>

			<xs:extension base="ifc:IfcShapeModel"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSimpleProperty" type="ifc:IfcSimpleProperty" abstract="true" substitutionGroup="ifc:IfcProperty" nillable="true"/>

	<xs:complexType name="IfcSimpleProperty" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProperty"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSimplePropertyTemplate" type="ifc:IfcSimplePropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>

	<xs:complexType name="IfcSimplePropertyTemplate">

		<xs:complexContent>

			<xs:extension base="ifc:IfcPropertyTemplate"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcSite">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSolidModel" type="ifc:IfcSolidModel" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcSolidModel" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpace" type="ifc:IfcSpace" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>

	<xs:complexType name="IfcSpace">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpaceType" type="ifc:IfcSpaceType" substitutionGroup="ifc:IfcSpatialStructureElementType" nillable="true"/>

	<xs:complexType name="IfcSpaceType">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialStructureElementType">

				<xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialElement" type="ifc:IfcSpatialElement" abstract="true" substitutionGroup="ifc:IfcProduct" nillable="true"/>

	<xs:complexType name="IfcSpatialElement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcProduct"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialElementType" type="ifc:IfcSpatialElementType" abstract="true" substitutionGroup="ifc:IfcTypeProduct" nillable="true"/>

	<xs:complexType name="IfcSpatialElementType" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcTypeProduct"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialStructureElement" type="ifc:IfcSpatialStructureElement" abstract="true" substitutionGroup="ifc:IfcSpatialElement" nillable="true"/>

	<xs:complexType name="IfcSpatialStructureElement" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialElement"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSpatialStructureElementType" type="ifc:IfcSpatialStructureElementType" abstract="true" substitutionGroup="ifc:IfcSpatialElementType" nillable="true"/>

	<xs:complexType name="IfcSpatialStructureElementType" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSpatialElementType"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSweptAreaSolid" type="ifc:IfcSweptAreaSolid" abstract="true" substitutionGroup="ifc:IfcSolidModel" nillable="true"/>

	<xs:complexType name="IfcSweptAreaSolid" abstract="true">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSolidModel">

				<xs:sequence>

					<xs:element name="SweptArea" type="ifc:IfcProfileDef" nillable="true"/>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcSystem" type="ifc:IfcSystem" substitutionGroup="ifc:IfcGroup" nillable="true"/>

	<xs:complexType name="IfcSystem">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGroup"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTable" type="ifc:IfcTable" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTable">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="Columns" nillable="true" minOccurs="0">

						<xs:complexType>

							<xs:sequence>

								<xs:element ref="ifc:IfcTableColumn" maxOccurs="unbounded"/>

							</xs:sequence>

							<xs:attribute ref="ifc:itemType" fixed="ifc:IfcTableColumn"/>

							<xs:attribute ref="ifc:cType" fixed="list"/>

							<xs:attribute ref="ifc:arraySize" use="optional"/>

						</xs:complexType>

					</xs:element>

				</xs:sequence>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTableColumn" type="ifc:IfcTableColumn" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTableColumn">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:sequence>

					<xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Identifier" type="ifc:IfcIdentifier" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTimePeriod" type="ifc:IfcTimePeriod" substitutionGroup="ifc:Entity" nillable="true"/>

	<xs:complexType name="IfcTimePeriod">

		<xs:complexContent>

			<xs:extension base="ifc:Entity">

				<xs:attribute name="StartTime" type="ifc:IfcTime" use="optional"/>

				<xs:attribute name="EndTime" type="ifc:IfcTime" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTypeObject" type="ifc:IfcTypeObject" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>

	<xs:complexType name="IfcTypeObject">

		<xs:complexContent>

			<xs:extension base="ifc:IfcObjectDefinition"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcTypeProduct" type="ifc:IfcTypeProduct" substitutionGroup="ifc:IfcTypeObject" nillable="true"/>

	<xs:complexType name="IfcTypeProduct">

		<xs:complexContent>

			<xs:extension base="ifc:IfcTypeObject"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcVector" type="ifc:IfcVector" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>

	<xs:complexType name="IfcVector">

		<xs:complexContent>

			<xs:extension base="ifc:IfcGeometricRepresentationItem">

				<xs:sequence>

					<xs:element name="Orientation" type="ifc:IfcDirection" nillable="true"/>

				</xs:sequence>

				<xs:attribute name="Magnitude" type="ifc:IfcLengthMeasure" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>

	<xs:complexType name="IfcWorkCalendar">

		<xs:complexContent>

			<xs:extension base="ifc:IfcControl"/>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcWorkTime" type="ifc:IfcWorkTime" substitutionGroup="ifc:IfcSchedulingTime" nillable="true"/>

	<xs:complexType name="IfcWorkTime">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSchedulingTime">

				<xs:sequence>

					<xs:element name="RecurrencePattern" type="ifc:IfcRecurrencePattern" nillable="true" minOccurs="0"/>

				</xs:sequence>

				<xs:attribute name="Start" type="ifc:IfcDate" use="optional"/>

				<xs:attribute name="Finish" type="ifc:IfcDate" use="optional"/>

			</xs:extension>

		</xs:complexContent>

	</xs:complexType>

	<xs:element name="IfcZone" type="ifc:IfcZone" substitutionGroup="ifc:IfcSystem" nillable="true"/>

	<xs:complexType name="IfcZone">

		<xs:complexContent>

			<xs:extension base="ifc:IfcSystem"/>

		</xs:complexContent>

	</xs:complexType>

	<!-- group declarations (for SELECT data type definitions) -->

	<xs:group name="IfcActorSelect">

		<xs:choice>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcAxis2Placement">

		<xs:choice>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcClassificationReferenceSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcClassification"/>

			<xs:element ref="ifc:IfcClassificationReference"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcClassificationSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcClassification"/>

			<xs:element ref="ifc:IfcClassificationReference"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcDefinitionSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcObjectDefinition"/>

			<xs:element ref="ifc:IfcPropertyDefinition"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcGeometricSetSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcCurve"/>

			<xs:element ref="ifc:IfcPoint"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcMetricValueSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcAreaMeasure-wrapper"/>

			<xs:element ref="ifc:IfcBoolean-wrapper"/>

			<xs:element ref="ifc:IfcCountMeasure-wrapper"/>

			<xs:element ref="ifc:IfcDate-wrapper"/>

			<xs:element ref="ifc:IfcIdentifier-wrapper"/>

			<xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcInteger-wrapper"/>

			<xs:element ref="ifc:IfcLabel-wrapper"/>

			<xs:element ref="ifc:IfcLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcLogical-wrapper"/>

			<xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcReal-wrapper"/>

			<xs:element ref="ifc:IfcReference"/>

			<xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTable"/>

			<xs:element ref="ifc:IfcText-wrapper"/>

			<xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTime-wrapper"/>

			<xs:element ref="ifc:IfcTimeMeasure-wrapper"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcPropertySetDefinitionSelect">

		<xs:choice>

			<xs:element ref="ifc:IfcPropertySetDefinition"/>

		</xs:choice>

	</xs:group>

	<xs:group name="IfcValue">

		<xs:choice>

			<xs:element ref="ifc:IfcAreaMeasure-wrapper"/>

			<xs:element ref="ifc:IfcBoolean-wrapper"/>

			<xs:element ref="ifc:IfcCountMeasure-wrapper"/>

			<xs:element ref="ifc:IfcDate-wrapper"/>

			<xs:element ref="ifc:IfcIdentifier-wrapper"/>

			<xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcInteger-wrapper"/>

			<xs:element ref="ifc:IfcLabel-wrapper"/>

			<xs:element ref="ifc:IfcLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcLogical-wrapper"/>

			<xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>

			<xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcRatioMeasure-wrapper"/>

			<xs:element ref="ifc:IfcReal-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>

			<xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>

			<xs:element ref="ifc:IfcText-wrapper"/>

			<xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>

			<xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>

			<xs:element ref="ifc:IfcTime-wrapper"/>

			<xs:element ref="ifc:IfcTimeMeasure-wrapper"/>

		</xs:choice>

	</xs:group>

	<!-- enumeration type declarations (for ENUMERATION data type definitions) -->

	<xs:simpleType name="IfcBenchmarkEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="greaterthan"/>

			<xs:enumeration value="greaterthanorequalto"/>

			<xs:enumeration value="lessthan"/>

			<xs:enumeration value="lessthanorequalto"/>

			<xs:enumeration value="equalto"/>

			<xs:enumeration value="notequalto"/>

			<xs:enumeration value="includes"/>

			<xs:enumeration value="notincludes"/>

			<xs:enumeration value="includedin"/>

			<xs:enumeration value="notincludedin"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcConstraintEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="hard"/>

			<xs:enumeration value="soft"/>

			<xs:enumeration value="advisory"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcObjectiveEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="codecompliance"/>

			<xs:enumeration value="codewaiver"/>

			<xs:enumeration value="designintent"/>

			<xs:enumeration value="external"/>

			<xs:enumeration value="healthandsafety"/>

			<xs:enumeration value="mergeconflict"/>

			<xs:enumeration value="modelview"/>

			<xs:enumeration value="parameter"/>

			<xs:enumeration value="requirement"/>

			<xs:enumeration value="specification"/>

			<xs:enumeration value="triggercondition"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcProfileTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="curve"/>

			<xs:enumeration value="area"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcPropertySetTemplateTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="pset_typedrivenonly"/>

			<xs:enumeration value="pset_typedrivenoverride"/>

			<xs:enumeration value="pset_occurrencedriven"/>

			<xs:enumeration value="pset_performancedriven"/>

			<xs:enumeration value="qto_typedrivenonly"/>

			<xs:enumeration value="qto_typedrivenoverride"/>

			<xs:enumeration value="qto_occurrencedriven"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcRecurrenceTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="daily"/>

			<xs:enumeration value="weekly"/>

			<xs:enumeration value="monthly_by_day_of_month"/>

			<xs:enumeration value="monthly_by_position"/>

			<xs:enumeration value="by_day_count"/>

			<xs:enumeration value="by_weekday_count"/>

			<xs:enumeration value="yearly_by_day_of_month"/>

			<xs:enumeration value="yearly_by_position"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcSpaceTypeEnum">

		<xs:restriction base="xs:string">

			<xs:enumeration value="space"/>

			<xs:enumeration value="parking"/>

			<xs:enumeration value="gfa"/>

			<xs:enumeration value="internal"/>

			<xs:enumeration value="external"/>

			<xs:enumeration value="userdefined"/>

			<xs:enumeration value="notdefined"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- simple type declarations (for TYPE defined data type definitions) -->

	<xs:simpleType name="IfcAreaMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcBoolean">

		<xs:restriction base="xs:boolean"/>

	</xs:simpleType>

	<xs:simpleType name="IfcCountMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcDate">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcDimensionCount">

		<xs:restriction base="xs:long"/>

	</xs:simpleType>

	<xs:simpleType name="IfcGloballyUniqueId">

		<xs:restriction base="xs:normalizedString">

			<xs:minLength value="22"/>

			<xs:maxLength value="22"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcIdentifier">

		<xs:restriction base="xs:normalizedString">

			<xs:maxLength value="255"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcIlluminanceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcInteger">

		<xs:restriction base="xs:long"/>

	</xs:simpleType>

	<xs:simpleType name="IfcLabel">

		<xs:restriction base="xs:normalizedString">

			<xs:maxLength value="255"/>

		</xs:restriction>

	</xs:simpleType>

	<xs:simpleType name="IfcLengthMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcLogical">

		<xs:restriction base="ifc:logical"/>

	</xs:simpleType>

	<xs:simpleType name="IfcMassDensityMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPlanarForceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPlaneAngleMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPositiveLengthMeasure">

		<xs:restriction base="ifc:IfcLengthMeasure"/>

	</xs:simpleType>

	<xs:simpleType name="IfcPositiveRatioMeasure">

		<xs:restriction base="ifc:IfcRatioMeasure"/>

	</xs:simpleType>

	<xs:simpleType name="IfcRatioMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcReal">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcSoundPowerLevelMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcSoundPowerMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcText">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcThermalTransmittanceMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcThermodynamicTemperatureMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<xs:simpleType name="IfcTime">

		<xs:restriction base="xs:normalizedString"/>

	</xs:simpleType>

	<xs:simpleType name="IfcTimeMeasure">

		<xs:restriction base="xs:double"/>

	</xs:simpleType>

	<!-- base entity and entity attribute declaration (for embeded base schema definitions) -->

	<xs:element name="Entity" type="ifc:Entity" abstract="true" nillable="true"/>

	<xs:complexType name="Entity" abstract="true">

		<xs:attribute name="href" type="xs:anyURI" use="optional"/>

		<xs:attribute name="ref" type="xs:IDREF" use="optional"/>

		<xs:attributeGroup ref="ifc:instanceAttributes"/>

	</xs:complexType>

	<!-- base global attribute declaration (for embeded base schema definitions) -->

	<xs:attributeGroup name="instanceAttributes">

		<xs:attribute name="id" type="xs:ID" use="optional"/>

		<xs:attribute name="path" type="xs:NMTOKENS" use="optional"/>

		<xs:attribute name="pos" use="optional">

			<xs:simpleType>

				<xs:restriction>

					<xs:simpleType>

						<xs:list itemType="xs:integer"/>

					</xs:simpleType>

					<xs:minLength value="1"/>

				</xs:restriction>

			</xs:simpleType>

		</xs:attribute>

	</xs:attributeGroup>

	<xs:attribute name="arraySize">

		<xs:simpleType>

			<xs:restriction>

				<xs:simpleType>

					<xs:list itemType="xs:integer"/>

				</xs:simpleType>

				<xs:minLength value="1"/>

			</xs:restriction>

		</xs:simpleType>

	</xs:attribute>

	<xs:attribute name="itemType">

		<xs:simpleType>

			<xs:list itemType="xs:QName"/>

		</xs:simpleType>

	</xs:attribute>

	<xs:attribute name="cType">

		<xs:simpleType>

			<xs:list itemType="ifc:aggregateType"/>

		</xs:simpleType>

	</xs:attribute>

	<xs:simpleType name="aggregateType">

		<xs:restriction base="xs:normalizedString">

			<xs:enumeration value="array"/>

			<xs:enumeration value="list"/>

			<xs:enumeration value="set"/>

			<xs:enumeration value="bag"/>

			<xs:enumeration value="array-unique"/>

			<xs:enumeration value="array-optional"/>

			<xs:enumeration value="array-optional-unique"/>

			<xs:enumeration value="list-unique"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- base global simple type declaration (for embeded base schema definitions) -->

	<xs:complexType name="hexBinary">

		<xs:simpleContent>

			<xs:extension base="xs:hexBinary">

				<xs:attribute name="extraBits" type="xs:integer" use="optional"/>

			</xs:extension>

		</xs:simpleContent>

	</xs:complexType>

	<xs:simpleType name="logical">

		<xs:restriction base="xs:normalizedString">

			<xs:enumeration value="false"/>

			<xs:enumeration value="true"/>

			<xs:enumeration value="unknown"/>

		</xs:restriction>

	</xs:simpleType>

	<!-- base global wrapper declaration for atomic simple types (for embeded base schema definitions) -->

	<xs:element name="IfcAreaMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcAreaMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcBoolean-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcBoolean">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcCountMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcCountMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcDate-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcDate">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcIdentifier-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcIdentifier">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcIlluminanceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcIlluminanceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcInteger-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcInteger">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLabel-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLabel">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLengthMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLengthMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcLogical-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcLogical">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcMassDensityMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcMassDensityMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPlanarForceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPlanarForceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPlaneAngleMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPlaneAngleMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPositiveLengthMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPositiveLengthMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcPositiveRatioMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcPositiveRatioMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcRatioMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcRatioMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcReal-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcReal">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcSoundPowerLevelMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcSoundPowerLevelMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcSoundPowerMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcSoundPowerMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcText-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcText">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcThermalTransmittanceMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcThermalTransmittanceMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcThermodynamicTemperatureMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcThermodynamicTemperatureMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcTime-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcTime">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="IfcTimeMeasure-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="ifc:IfcTimeMeasure">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

	<xs:element name="double-wrapper" nillable="true">

		<xs:complexType>

			<xs:simpleContent>

				<xs:extension base="xs:double">

					<xs:attributeGroup ref="ifc:instanceAttributes"/>

				</xs:extension>

			</xs:simpleContent>

		</xs:complexType>

	</xs:element>

</xs:schema>
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Annex B




(informative)


Alphabetical listings




This annex contains listings of definitions an alphabetical order according to identifier and language-specific name.
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Defined Types (26)






			IfcAreaMeasure






			IfcBoolean






			IfcCountMeasure






			IfcDate






			IfcDimensionCount






			IfcGloballyUniqueId






			IfcIdentifier






			IfcIlluminanceMeasure






			IfcInteger






			IfcLabel






			IfcLengthMeasure






			IfcLogical






			IfcMassDensityMeasure






			IfcPlanarForceMeasure






			IfcPlaneAngleMeasure






			IfcPositiveLengthMeasure






			IfcPositiveRatioMeasure






			IfcRatioMeasure






			IfcReal






			IfcSoundPowerLevelMeasure






			IfcSoundPowerMeasure






			IfcText






			IfcThermalTransmittanceMeasure






			IfcThermodynamicTemperatureMeasure






			IfcTime






			IfcTimeMeasure
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Entities (99)






			IfcActor






			IfcAxis1Placement






			IfcBoundedCurve






			IfcBuilding






			IfcBuildingStorey






			IfcCartesianPoint






			IfcClassification






			IfcClassificationReference






			IfcComplexPropertyTemplate






			IfcConstraint






			IfcContext






			IfcControl






			IfcCurve






			IfcDirection






			IfcElementQuantity






			IfcExternalInformation






			IfcExternalReference






			IfcExtrudedAreaSolid






			IfcGeometricCurveSet






			IfcGeometricRepresentationContext






			IfcGeometricRepresentationItem






			IfcGeometricSet






			IfcGroup






			IfcLine






			IfcMaterial






			IfcMetric






			IfcObject






			IfcObjectDefinition






			IfcObjective






			IfcOccupant






			IfcPhysicalQuantity






			IfcPhysicalSimpleQuantity






			IfcPlacement






			IfcPoint






			IfcProduct






			IfcProductDefinitionShape






			IfcProductRepresentation






			IfcProfileDef






			IfcProject






			IfcProjectLibrary






			IfcProperty






			IfcPropertyAbstraction






			IfcPropertyBoundedValue






			IfcPropertyDefinition






			IfcPropertyListValue






			IfcPropertyReferenceValue






			IfcPropertySet






			IfcPropertySetDefinition






			IfcPropertySetTemplate






			IfcPropertySingleValue






			IfcPropertyTemplate






			IfcPropertyTemplateDefinition






			IfcQuantitySet






			IfcRecurrencePattern






			IfcReference






			IfcRelAggregates






			IfcRelAssigns






			IfcRelAssignsToActor






			IfcRelAssignsToControl






			IfcRelAssignsToGroup






			IfcRelAssociates






			IfcRelAssociatesClassification






			IfcRelAssociatesConstraint






			IfcRelationship






			IfcRelDeclares






			IfcRelDecomposes






			IfcRelDefines






			IfcRelDefinesByProperties






			IfcRelDefinesByTemplate






			IfcRelDefinesByType






			IfcRepresentation






			IfcRepresentationContext






			IfcRepresentationItem






			IfcRevolvedAreaSolid






			IfcRoot






			IfcSchedulingTime






			IfcShapeModel






			IfcShapeRepresentation






			IfcSimpleProperty






			IfcSimplePropertyTemplate






			IfcSite






			IfcSolidModel






			IfcSpace






			IfcSpaceType






			IfcSpatialElement






			IfcSpatialElementType






			IfcSpatialStructureElement






			IfcSpatialStructureElementType






			IfcSweptAreaSolid






			IfcSystem






			IfcTable






			IfcTableColumn






			IfcTimePeriod






			IfcTypeObject






			IfcTypeProduct






			IfcVector






			IfcWorkCalendar






			IfcWorkTime






			IfcZone
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Enumeration Types (7)






			IfcBenchmarkEnum






			IfcConstraintEnum






			IfcObjectiveEnum






			IfcProfileTypeEnum






			IfcPropertySetTemplateTypeEnum






			IfcRecurrenceTypeEnum






			IfcSpaceTypeEnum
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Functions (0)
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Individual Properties (202)






			AboveGround (P_SINGLEVALUE/IfcLogical)     Pset_BuildingStoreyCommon






			AccessSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			AcousticPrivacy (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAcousticRequirements






			AirConditioning (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceThermalRequirements






			AirConditioningCentral (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceThermalRequirements






			AirMedical (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			AirPresssure (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			AirPressurization (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceFireSafetyRequirements






			AirQualityGeneral (P_SINGLEVALUE/IfcText)     ePset_SpaceThermalRequirements






			AirTechnical (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			AreaPerOccupant (P_SINGLEVALUE/IfcAreaMeasure)     Pset_SpaceOccupancyRequirements






			Argon (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			ArtificialLighting (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements
     Pset_SpaceLightingRequirements






			AudiovisualSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAudioVisualRequirements






			BallisticResistance (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			Basins (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			BlastResistance (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			BuildableArea (P_SINGLEVALUE/IfcAreaMeasure)     Pset_SiteCommon






			BuildingHeightLimit (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SiteCommon






			BuildingID (P_SINGLEVALUE/IfcIdentifier)     Pset_BuildingCommon






			CarbonDioxide (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			CCTV (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			CeilingCovering (P_SINGLEVALUE/IfcLabel)     Pset_SpaceCoveringRequirements






			CeilingCoveringThickness (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SpaceCoveringRequirements






			CeilingMountedEquipment (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			CentralVacuumSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			CleaningAgents (P_SINGLEVALUE/IfcLabel)     ePset_SpaceMaintenanceRequirements






			CleaningIntervals (P_SINGLEVALUE/IfcLabel)     ePset_SpaceMaintenanceRequirements






			CleaningMethods (P_SINGLEVALUE/IfcLabel)     ePset_SpaceMaintenanceRequirements






			CleanPower (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceElectricalRequirements






			CO2Sensor (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			ColdWaterSupply (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			ColorRenderingIndex (P_SINGLEVALUE/IfcReal)     ePset_SpaceLightingRequirements






			ColorTemperature (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     ePset_SpaceLightingRequirements






			ConcealedCeiling (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceCoveringRequirements






			ConcealedFlooring (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceCoveringRequirements






			ConstructionMethod (P_SINGLEVALUE/IfcLabel)     Pset_BuildingCommon






			ContainmentThreshold (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDoorRequirements






			CoolingType (P_SINGLEVALUE/IfcLabel)     ePset_SpaceThermalRequirements






			DirectDaylight (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements






			DiscontinuedHeating (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceThermalRequirements






			DoorHolder (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			DrainCleansing (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceWaterRequirements






			DrainCleansingType (P_SINGLEVALUE/IfcLabel)     ePset_SpaceWaterRequirements






			DuressAlarm (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceEmergencyRequirements






			EmergencyEgress (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceWindowRequirements






			EntranceLevel (P_SINGLEVALUE/IfcBoolean)     Pset_BuildingStoreyCommon






			ExhaustVentilation (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			FabricSuction (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			Fibers (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceCommunicationsRequirements






			FireAlarmDescription (P_SINGLEVALUE/IfcText)     ePset_SpaceEmergencyRequirements






			FireExit (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceFireSafetyRequirements






			FireExtinguisher (P_SINGLEVALUE/IfcLabel)     ePset_SpaceEmergencyRequirements






			FireHoseSupply (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			FireProtectionClass (P_SINGLEVALUE/IfcLabel)     Pset_BuildingCommon






			FireRating (P_SINGLEVALUE/IfcLabel)     ePset_SpaceDoorRequirements






			FireRiskFactor (P_SINGLEVALUE/IfcLabel)     Pset_SpaceFireSafetyRequirements






			FlammableStorage (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceFireSafetyRequirements






			FloorAreaRatio (P_SINGLEVALUE/IfcPositiveRatioMeasure)     Pset_SiteCommon






			FloorCovering (P_SINGLEVALUE/IfcLabel)     Pset_SpaceCoveringRequirements






			FloorCoveringThickness (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SpaceCoveringRequirements






			FloorDrain (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceWaterRequirements






			FloorLoad (P_SINGLEVALUE/IfcPlanarForceMeasure)     ePset_SpaceStructuralRequirements






			ForcedEntryResistance (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			Gas (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			General (P_SINGLEVALUE/IfcText)     ePset_SpaceAcousticRequirements
     ePset_SpaceAudioVisualRequirements
     ePset_SpaceCommunicationsRequirements
     ePset_SpaceCoveringRequirements
     ePset_SpaceCustomRequirements
     ePset_SpaceDoorRequirements
     ePset_SpaceElectricalRequirements
     ePset_SpaceEmergencyRequirements
     ePset_SpaceExhaustRequirements
     ePset_SpaceGasProvisionRequirements
     ePset_SpaceLightingRequirements
     ePset_SpaceMaintenanceRequirements
     ePset_SpaceOccupancyRequirements
     ePset_SpaceSecurityRequirements
     ePset_SpaceSensorRequirements
     ePset_SpaceSignalingRequirements
     ePset_SpaceStructuralRequirements
     ePset_SpaceThermalRequirements
     ePset_SpaceWaterRequirements
     ePset_SpaceWindowRequirements






			GlazedLight (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			GlazedSideLight (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			GrossPlannedArea (P_SINGLEVALUE/IfcAreaMeasure)     Pset_BuildingCommon
     Pset_BuildingStoreyCommon
     Pset_SpaceCommon
     Pset_ZoneCommon






			HandicapAccessible (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceOccupancyRequirements
     Pset_SpaceCommon
     Pset_ZoneCommon






			HearingLoop (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAudioVisualRequirements






			HeatingType (P_SINGLEVALUE/IfcLabel)     ePset_SpaceThermalRequirements






			Helium (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			HotWaterSupply (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			Humidity (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			Hydrogen (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			Illuminance (P_SINGLEVALUE/IfcIlluminanceMeasure)     ePset_SpaceLightingRequirements
     Pset_SpaceLightingRequirements






			IncomingElectroMagneticProtection (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			InternalShading (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements






			IntrusionDetection (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			IsExternal (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceCommon
     Pset_ZoneCommon






			IsLandmarked (P_SINGLEVALUE/IfcLogical)     Pset_BuildingCommon






			IsOutlookDesirable (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceOccupancyRequirements






			IsPermanentID (P_SINGLEVALUE/IfcBoolean)     Pset_BuildingCommon






			KitchenExhaust (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			LoadBearingCapacity (P_SINGLEVALUE/IfcPlanarForceMeasure)     Pset_BuildingStoreyCommon






			LocalControlArtificialLightDensity (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements






			LocalControlDaylightDensity (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements






			LocalControlHeating (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceThermalRequirements






			LocalControlVentilation (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceThermalRequirements






			LocalSignaling (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceCommunicationsRequirements






			LockingType (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			Louvers (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			MassNotificationSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceEmergencyRequirements






			Material (P_REFERENCEVALUE/IfcMaterial)     ePset_SpaceDoorRequirements






			MaxCO2Level (P_SINGLEVALUE/IfcMassDensityMeasure)     ePset_SpaceThermalRequirements






			MaximumSoundLevel (P_SINGLEVALUE/IfcSoundPowerLevelMeasure)     ePset_SpaceAcousticRequirements






			MechanicalVentilationRate (P_SINGLEVALUE/IfcCountMeasure)     Pset_SpaceThermalRequirements






			MediaOutlets (P_SINGLEVALUE/IfcInteger)     ePset_SpaceAudioVisualRequirements






			MedicalSupplies (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceEmergencyRequirements






			MinimumHeadroom (P_SINGLEVALUE/IfcLengthMeasure)     Pset_SpaceOccupancyRequirements






			MinimumHeight (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDoorRequirements






			MinimumLength (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDimensionalRequirements






			MinimumPlenumHeight (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDimensionalRequirements






			MinimumThickness (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDoorRequirements






			MinimumWidth (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceDimensionalRequirements
     ePset_SpaceDoorRequirements






			Molding (P_SINGLEVALUE/IfcLabel)     Pset_SpaceCoveringRequirements






			MoldingHeight (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SpaceCoveringRequirements






			NaturalVentilation (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceThermalRequirements






			NaturalVentilationRate (P_SINGLEVALUE/IfcCountMeasure)     Pset_SpaceThermalRequirements






			NetPlannedArea (P_SINGLEVALUE/IfcAreaMeasure)     Pset_BuildingCommon
     Pset_BuildingStoreyCommon
     Pset_SpaceCommon
     Pset_ZoneCommon






			Nitrogen (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			NitrousOxide (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			NoiseSumdBA (P_SINGLEVALUE/IfcSoundPowerLevelMeasure)     ePset_SpaceAcousticRequirements






			NoiseSumdBC (P_SINGLEVALUE/IfcSoundPowerLevelMeasure)     ePset_SpaceAcousticRequirements






			NumberOfStoreys (P_SINGLEVALUE/IfcInteger)     Pset_BuildingCommon






			ObjectSecurity (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			OccupancyNumber (P_SINGLEVALUE/IfcCountMeasure)     Pset_SpaceOccupancyRequirements






			OccupancyNumberPeak (P_SINGLEVALUE/IfcCountMeasure)     Pset_SpaceOccupancyRequirements






			OccupancySchedulePerWeek (P_SINGLEVALUE/IfcInteger)     ePset_SpaceOccupancyRequirements






			OccupancySchedulePerWeekPeak (P_SINGLEVALUE/IfcInteger)     ePset_SpaceOccupancyRequirements






			OccupancySensor (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			OccupancyTimePerDay (P_SINGLEVALUE/IfcTimeMeasure)     Pset_SpaceOccupancyRequirements






			OccupancyTimePerDayPeak (P_SINGLEVALUE/IfcTime)     ePset_SpaceOccupancyRequirements






			OccupancyType (P_SINGLEVALUE/IfcLabel)     Pset_BuildingCommon
     Pset_SpaceOccupancyRequirements






			Openability (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceWindowRequirements






			OperationType (P_SINGLEVALUE/IfcLabel)     ePset_SpaceDoorRequirements






			OutdoorNoiseSum (P_SINGLEVALUE/IfcSoundPowerMeasure)     ePset_SpaceAcousticRequirements






			OutgoingElectroMagneticProtection (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			OutletsBackup (P_SINGLEVALUE/IfcInteger)     ePset_SpaceElectricalRequirements






			OutletsICT (P_SINGLEVALUE/IfcInteger)     ePset_SpaceCommunicationsRequirements






			OutletsMains (P_SINGLEVALUE/IfcInteger)     ePset_SpaceElectricalRequirements






			OutletsTelephone (P_SINGLEVALUE/IfcInteger)     ePset_SpaceCommunicationsRequirements






			OutletsUPS (P_SINGLEVALUE/IfcInteger)     ePset_SpaceElectricalRequirements






			Oxygen (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			PermanentlyConnectedEquipment (P_LISTVALUE/IfcValue)     ePset_SpaceElectricalRequirements






			PermanentWorkSpace (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceOccupancyRequirements






			Positioning (P_SINGLEVALUE/IfcText)     ePset_SpaceGasProvisionRequirements






			PropaneGas (P_SINGLEVALUE/IfcInteger)     ePset_SpaceGasProvisionRequirements






			PubliclyAccessible (P_SINGLEVALUE/IfcBoolean)     Pset_SpaceCommon
     Pset_ZoneCommon






			PurifiedWaterSupply (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			Radiation (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			Reference (P_SINGLEVALUE/IfcIdentifier)     Pset_BuildingCommon
     Pset_BuildingStoreyCommon
     Pset_SiteCommon
     Pset_SpaceCommon
     Pset_ZoneCommon






			RelatedAlarms (P_SINGLEVALUE/IfcText)     ePset_SpaceSensorRequirements






			RemoteObservationSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAudioVisualRequirements






			RestroomExhaust (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			ScreeningEquipment (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			SharedUsage (P_SINGLEVALUE/IfcText)     ePset_SpaceOccupancyRequirements






			Showers (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			SignalingLamp (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSignalingRequirements






			SillHeight (P_SINGLEVALUE/IfcPositiveLengthMeasure)     ePset_SpaceWindowRequirements






			SiteCoverageRatio (P_SINGLEVALUE/IfcPositiveRatioMeasure)     Pset_SiteCommon






			SkirtingBoard (P_SINGLEVALUE/IfcLabel)     Pset_SpaceCoveringRequirements






			SkirtingBoardHeight (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SpaceCoveringRequirements






			SmokeDetection (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			SmokeDetectionType (P_SINGLEVALUE/IfcLabel)     ePset_SpaceSensorRequirements






			SOSTelephoneSupplies (P_SINGLEVALUE/IfcInteger)     ePset_SpaceEmergencyRequirements






			Sound (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			SoundDistribution (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAudioVisualRequirements






			SpaceHumidity (P_SINGLEVALUE/IfcRatioMeasure)     Pset_SpaceThermalRequirements






			SpaceHumidityMax (P_SINGLEVALUE/IfcRatioMeasure)     Pset_SpaceThermalRequirements






			SpaceHumidityMin (P_SINGLEVALUE/IfcRatioMeasure)     Pset_SpaceThermalRequirements






			SpaceHumiditySummer (P_SINGLEVALUE/IfcRatioMeasure)     Pset_SpaceThermalRequirements






			SpaceHumidityWinter (P_SINGLEVALUE/IfcRatioMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperature (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureMax (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureMin (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureSummer (P_BOUNDEDVALUE/IfcThermodynamicTemperatureMeasure)     ePset_SpaceThermalRequirements






			SpaceTemperatureSummerMax (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureSummerMin (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureWinter (P_BOUNDEDVALUE/IfcThermodynamicTemperatureMeasure)     ePset_SpaceThermalRequirements






			SpaceTemperatureWinterMax (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpaceTemperatureWinterMin (P_SINGLEVALUE/IfcThermodynamicTemperatureMeasure)     Pset_SpaceThermalRequirements






			SpeechSystem (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceAudioVisualRequirements






			SprinklerProtection (P_SINGLEVALUE/IfcBoolean)     Pset_BuildingCommon
     Pset_BuildingStoreyCommon
     Pset_SpaceFireSafetyRequirements






			SprinklerProtectionAutomatic (P_SINGLEVALUE/IfcBoolean)     Pset_BuildingCommon
     Pset_BuildingStoreyCommon
     Pset_SpaceFireSafetyRequirements






			SuppressionIncomingVibration (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			SuppressionOutgoingVibration (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			SurfaceReflectance (P_SINGLEVALUE/IfcPositiveRatioMeasure)     ePset_SpaceLightingRequirements






			SynchronizedClocks (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSignalingRequirements






			Temperature (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			ThermalTransmittance (P_SINGLEVALUE/IfcThermalTransmittanceMeasure)     ePset_SpaceWindowRequirements






			Toilets (P_SINGLEVALUE/IfcInteger)     ePset_SpaceWaterRequirements






			TotalArea (P_SINGLEVALUE/IfcAreaMeasure)     Pset_SiteCommon






			TrafficLights (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSignalingRequirements






			TransitionThreshold (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceDoorRequirements






			UnifiedGlareRating (P_SINGLEVALUE/IfcReal)     ePset_SpaceLightingRequirements






			VehicularAccessControl (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			VentilationGeneral (P_SINGLEVALUE/IfcText)     ePset_SpaceThermalRequirements






			VentilationRate (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSensorRequirements






			WallCovering (P_SINGLEVALUE/IfcLabel)     Pset_SpaceCoveringRequirements






			WallCoveringThickness (P_SINGLEVALUE/IfcPositiveLengthMeasure)     Pset_SpaceCoveringRequirements






			WallMountedEquipment (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceStructuralRequirements






			WasteSpecialTreatment (P_SINGLEVALUE/IfcLabel)     ePset_SpaceMaintenanceRequirements






			WasteSuction (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceExhaustRequirements






			WaterTemperature (P_BOUNDEDVALUE/IfcThermodynamicTemperatureMeasure)     ePset_SpaceWaterRequirements






			WindowControls (P_SINGLEVALUE/IfcLabel)     ePset_SpaceWindowRequirements






			WindowGrilles (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceSecurityRequirements






			WLANCoverate (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceCommunicationsRequirements






			YearOfConstruction (P_SINGLEVALUE/IfcLabel)     Pset_BuildingCommon






			YearOfLastRefurbishment (P_SINGLEVALUE/IfcLabel)     Pset_BuildingCommon






			Zoning (P_SINGLEVALUE/IfcBoolean)     ePset_SpaceLightingRequirements
     ePset_SpaceThermalRequirements
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Property Sets (31)






			ePset_SpaceAcousticRequirements






			ePset_SpaceAudioVisualRequirements






			ePset_SpaceCommunicationsRequirements






			ePset_SpaceCoveringRequirements






			ePset_SpaceCustomRequirements






			ePset_SpaceDimensionalRequirements






			ePset_SpaceDoorRequirements






			ePset_SpaceElectricalRequirements






			ePset_SpaceEmergencyRequirements






			ePset_SpaceExhaustRequirements






			ePset_SpaceGasProvisionRequirements






			ePset_SpaceLightingRequirements






			ePset_SpaceMaintenanceRequirements






			ePset_SpaceOccupancyRequirements






			ePset_SpaceSecurityRequirements






			ePset_SpaceSensorRequirements






			ePset_SpaceSignalingRequirements






			ePset_SpaceStructuralRequirements






			ePset_SpaceThermalRequirements






			ePset_SpaceWaterRequirements






			ePset_SpaceWindowRequirements






			Pset_BuildingCommon






			Pset_BuildingStoreyCommon






			Pset_SiteCommon






			Pset_SpaceCommon






			Pset_SpaceCoveringRequirements






			Pset_SpaceFireSafetyRequirements






			Pset_SpaceLightingRequirements






			Pset_SpaceOccupancyRequirements






			Pset_SpaceThermalRequirements






			Pset_ZoneCommon
















  



Annex_VI_MVD_BPIE2013/annex/annex-b/alphabeticalorder_qsets.htm





Quantity Sets (0)
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Rules (2)






			IfcRepresentationContextSameWCS






			IfcSingleProjectInstance
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Select Types (9)






			IfcActorSelect






			IfcAxis2Placement






			IfcClassificationReferenceSelect






			IfcClassificationSelect






			IfcDefinitionSelect






			IfcGeometricSetSelect






			IfcMetricValueSelect






			IfcPropertySetDefinitionSelect






			IfcValue
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Defined Types (1 translations out of 26)






			Text
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Entities (99 translations out of 99)






			Akteur






			Arbeitskalender






			Arbeitszeit






			Begrenzte Kurve






			Beschränkung






			Bezug






			Definiert - Relation (allgemein)






			Definiert durch Merkmale - Relation






			Definiert durch Typ - Relation






			Definiert durch Vorlage - Relation






			Definition der Merkmal Vorlagen (allgemein)






			Definition der Merkmalliste (allgemein)






			Deklariert einen Kontext - Relation






			Einfaches Merkmal






			Einfaches Merkmal - Vorlage






			Einfügepunkt mit einer Achse






			Externe Information






			Externer Bezug






			Festgelegte Zeit






			Festkörper - aus extrudierter Fläche






			Festkörper - durch Rotation






			Festkörper - Entlang einem Pfad extrudiert






			Festkörper - Modell






			Form - Modell






			Form - Repräsentation






			frei definierbare Elementmengenliste






			frei definierbare Mengenliste






			frei definierbare Merkmalsliste






			Gebäude






			generelle Basisklasse






			Geometrische Gruppe






			Geometrische Gruppe - Punkte und Kurven






			Geometrische Repräsentation - Element






			Geometrische Repräsentation - Kontext






			Geschoss






			Grundstück






			Gruppe (allgemein)






			Kartesischer Punkt






			Klassifikationseintrag






			Klassifikationssystem






			Komplexes Merkmal - Vorlage






			Kontextinformation






			Kurve






			Linie






			Material






			Merkmal






			Merkmal - Abstraktion






			Merkmal - Definition






			Merkmal - Vorlage






			Merkmal mit Bezugswert






			Merkmal mit Einzelwert






			Merkmal mit Grenzwerten






			Merkmal mit Listenwert






			Merkmalsliste - Vorlage






			Metrik






			Mieter / Nutzer






			Objekt






			Objekt (allgemein) - Typ






			Objektdefinition






			Objektifizierte Relation (allgemein)






			Ordnet Einschränkung zu - Relation






			Ordnet Klassifikation zu - Relation






			Ordnet zu - Relation






			Physikalische Größe






			Positionierung






			Produkt - Repräsentation






			Produkt - Repräsentation der Form






			Produkt (allgemein)






			Produkt (allgemein) - Typ






			Profil






			Projekbibliothek






			Projekt






			Punkt






			Raum






			Raum - Typ






			Räumliches Element






			Räumliches Element - Typ






			Räumliches Strukturelement






			Räumliches Strukturelement - Typ






			Repräsentation






			Repräsentationselement






			Repräsentationskontext






			Richtung






			Simple physikalische Größe






			Steuerung / Regelung / Einschränkung (allgemein)






			System (allgemein)






			Tabelle






			Tabellenspalte






			Teil zu Ganzes Beziehung - Relation (allgemein)






			Teil zu Ganzes Beziehung ungeordnet - Relation






			Vektor






			Weist Akteur zu - Relation






			Weist Gruppe zu - Relation






			Weist Steuerung / Regelung / Einschränkung zu - Relation






			Weist zu - Relation






			Wiederholungsmuster






			Zeitperiode






			Ziel (der Einschränkung)






			Zone
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Enumeration Types (2 translations out of 7)






			Bezugswert - Aufzählung






			Ziel (der Einschränkung) - Aufzählung
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Functions (0 translations out of 0)
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Property Sets (0 translations out of 31)
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Quantity Sets (0 translations out of 0)
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Rules (0 translations out of 2)
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Select Types (1 translations out of 9)






			Wert
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Defined Types (26 translations out of 26)






			Booléen






			Date






			Dimensionalité






			Entier






			Étiquette






			Identifiant






			Identifiant unique global






			Logique






			Mesure d'aire






			Mesure d'angle plan






			Mesure de flux lumineux






			Mesure de force par unité de surface






			Mesure de longueur






			Mesure de longueur positive






			Mesure de masse volumique






			Mesure de niveau de puissance acoustique






			Mesure de puissance acoustique






			Mesure de ratio 






			Mesure de ratio positif






			mesure de temperature thermodynamique






			mesure de transmittance thermique






			Mesure du nombre






			Mesure du temps






			Réel






			Temps






			Texte
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Entities (88 translations out of 99)






			Acteur






			Assignation






			Assignation à acteur






			Assignation à contrôle






			Assignation à groupe






			Association






			Association à classification






			Association à contrainte






			Bâtiment






			Calendrier de travail






			Classification






			Colonne de table






			Contexte






			Contexte de représentation






			Contrainte






			Contrôle






			Courbe 






			Courbe englobée






			Décomposition






			Définition






			Définition de modèle de propriété






			Définition de profil






			Définition de propriété






			Définition d'ensemble de propriété






			Définition d'objet






			Définition d'un type de produit






			Définition d'un type d'objet type






			Définition par modèle






			Définition par propriétés






			Définition par type






			Direction






			Elément de la structure spatiale






			Element spatial






			Ensemble de propriétés






			Ensemble de quantités






			Groupe






			Item de représentation






			Item de représentation géométrique






			Ligne






			Local






			Matériau






			Métrique






			Modèle de forme






			Modèle de propriété






			Modèle de propriété complexe






			Modèle de propriété simple






			Modèle d'ensemble de propriété






			Modèle solide






			Niveau






			Objectif






			Objet






			Occupant






			Période de travail






			Période temporelle






			Point






			Point cartésien






			Position et direction d'un axe






			Positionnement






			Produit






			Projet






			Propriété






			Propriété à liste de valeurs






			Propriété à valeur bornée






			Propriété à valeur simple






			Propriété abstraite






			Propriété simple






			Quantité d'élément






			Quantité physique






			Quantité physique simple






			Racine






			Référence






			Référence de classification






			Référence externe






			Regroupement






			Relation






			Représentation 






			Représentation de forme






			Représentation de la forme du produit






			Représentation du produit






			Site






			Solide de révolution surfacique






			Système






			Table






			Type de local






			Type d'élément de la structure spatiale






			Type d'élément spatial






			Vecteur






			Zone
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Enumeration Types (6 translations out of 7)






			Énumération de référence ou de base






			Enumération des types de contrainte






			Enumération des types de locaux






			Enumération des types de modèles d'ensemble de propriétés






			Enumération des types de profil






			Énumération des types d'objectif
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Functions (0 translations out of 0)
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Property Sets (0 translations out of 31)
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Quantity Sets (0 translations out of 0)
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Rules (0 translations out of 2)
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Select Types (7 translations out of 9)






			Sélection d'acteur






			Sélection de classification






			Sélection de définition






			Sélection de référence de classification






			Sélection des items de représentation géométrique






			Sélection du type de valeur associé à une métrique






			Valeur
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Defined Types (0 translations out of 26)
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Property Sets (0 translations out of 31)
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Quantity Sets (0 translations out of 0)
















  



Annex_VI_MVD_BPIE2013/annex/annex-b/ja/alphabeticalorder_rules.htm





Rules (0 translations out of 2)
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Defined Types (0 translations out of 26)
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Enumeration Types (0 translations out of 7)
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Functions (0 translations out of 0)
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Property Sets (0 translations out of 31)
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Quantity Sets (0 translations out of 0)
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Rules (0 translations out of 2)
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Select Types (0 translations out of 9)
















  



Annex_VI_MVD_BPIE2013/annex/annex-b/zh/alphabeticalorder_definedtypes.htm





Defined Types (0 translations out of 26)
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Enumeration Types (0 translations out of 7)
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Functions (0 translations out of 0)
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Property Sets (0 translations out of 31)
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Quantity Sets (0 translations out of 0)
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Annex C




(informative)


Inheritance listings




This annex contains listings of entity definitions organized by inheritance.
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Entities






			IfcConstraint

			IfcMetric











			IfcObjective





















			IfcExternalInformation

			IfcClassification





















			IfcExternalReference

			IfcClassificationReference





















			IfcPhysicalQuantity

			IfcPhysicalSimpleQuantity





















			IfcProductRepresentation

			IfcProductDefinitionShape





















			IfcProfileDef











			IfcPropertyAbstraction

			IfcProperty

			IfcSimpleProperty

			IfcPropertyBoundedValue











			IfcPropertyListValue











			IfcPropertyReferenceValue











			IfcPropertySingleValue









































			IfcRecurrencePattern











			IfcReference











			IfcRepresentation

			IfcShapeModel

			IfcShapeRepresentation































			IfcRepresentationContext

			IfcGeometricRepresentationContext





















			IfcRepresentationItem

			IfcGeometricRepresentationItem

			IfcCurve

			IfcBoundedCurve











			IfcLine





















			IfcDirection











			IfcGeometricSet

			IfcGeometricCurveSet





















			IfcPlacement

			IfcAxis1Placement





















			IfcPoint

			IfcCartesianPoint





















			IfcSolidModel

			IfcSweptAreaSolid

			IfcExtrudedAreaSolid











			IfcRevolvedAreaSolid































			IfcVector































			IfcRoot

			IfcObjectDefinition

			IfcContext

			IfcProject











			IfcProjectLibrary





















			IfcObject

			IfcActor

			IfcOccupant





















			IfcControl

			IfcWorkCalendar





















			IfcGroup

			IfcSystem

			IfcZone































			IfcProduct

			IfcSpatialElement

			IfcSpatialStructureElement

			IfcBuilding











			IfcBuildingStorey











			IfcSite











			IfcSpace



















































			IfcTypeObject

			IfcTypeProduct

			IfcSpatialElementType

			IfcSpatialStructureElementType

			IfcSpaceType





























































			IfcPropertyDefinition

			IfcPropertySetDefinition

			IfcPropertySet











			IfcQuantitySet

			IfcElementQuantity































			IfcPropertyTemplateDefinition

			IfcPropertySetTemplate











			IfcPropertyTemplate

			IfcComplexPropertyTemplate











			IfcSimplePropertyTemplate









































			IfcRelationship

			IfcRelAssigns

			IfcRelAssignsToActor











			IfcRelAssignsToControl











			IfcRelAssignsToGroup





















			IfcRelAssociates

			IfcRelAssociatesClassification











			IfcRelAssociatesConstraint





















			IfcRelDeclares











			IfcRelDecomposes

			IfcRelAggregates





















			IfcRelDefines

			IfcRelDefinesByProperties











			IfcRelDefinesByTemplate











			IfcRelDefinesByType









































			IfcSchedulingTime

			IfcWorkTime





















			IfcTable











			IfcTableColumn











			IfcTimePeriod
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IfcRoot






			IfcObjectDefinition

			IfcContext

			IfcProject











			IfcProjectLibrary





















			IfcObject

			IfcActor

			IfcOccupant





















			IfcControl

			IfcWorkCalendar





















			IfcGroup

			IfcSystem

			IfcZone































			IfcProduct

			IfcSpatialElement

			IfcSpatialStructureElement

			IfcBuilding











			IfcBuildingStorey











			IfcSite











			IfcSpace



















































			IfcTypeObject

			IfcTypeProduct

			IfcSpatialElementType

			IfcSpatialStructureElementType

			IfcSpaceType





























































			IfcPropertyDefinition

			IfcPropertySetDefinition

			IfcPropertySet











			IfcQuantitySet

			IfcElementQuantity































			IfcPropertyTemplateDefinition

			IfcPropertySetTemplate











			IfcPropertyTemplate

			IfcComplexPropertyTemplate











			IfcSimplePropertyTemplate









































			IfcRelationship

			IfcRelAssigns

			IfcRelAssignsToActor











			IfcRelAssignsToControl











			IfcRelAssignsToGroup





















			IfcRelAssociates

			IfcRelAssociatesClassification











			IfcRelAssociatesConstraint





















			IfcRelDeclares











			IfcRelDecomposes

			IfcRelAggregates





















			IfcRelDefines

			IfcRelDefinesByProperties











			IfcRelDefinesByTemplate











			IfcRelDefinesByType
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Annex D




(informative)


Diagrams




This annex contains schema and instance diagrams.







  



Annex_VI_MVD_BPIE2013/annex/annex-d/building-programming/ifcbuilding.htm











D.2.1.1 IfcBuilding
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D.2.1.2 IfcBuildingStorey
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D.2.1.3 IfcOccupant
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D.2.1.4 IfcProject
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D.2.1.5 IfcSite
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D.2.1.6 IfcSpace
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D.2.1.7 IfcSpaceType
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D.2.1.8 IfcWorkCalendar
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D.2.1.9 IfcZone
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D.1.8.1 IfcActorResource
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D.1.8.2 IfcApprovalResource
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D.1.8.1 IfcArchitectureDomain






[image: ]

[image: ]

[image: ]

[image: ]

[image: ]











  



Annex_VI_MVD_BPIE2013/annex/annex-d/ifcbuildingcontrolsdomain/diagram_0001.htm













[image: ][image: ] IfcBuildingControlsDomain (1/1)




[image: ]

  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

  








  



Annex_VI_MVD_BPIE2013/annex/annex-d/ifcbuildingcontrolsdomain/index.htm











D.1.8.2 IfcBuildingControlsDomain
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D.1.8.3 IfcConstraintResource
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D.1.8.3 IfcConstructionMgmtDomain
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D.1.8.2 IfcControlExtension
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D.1.8.4 IfcCostResource
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D.1.8.21 IfcUtilityResource
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Annex E




(informative)


Examples




This annex contains examples that implement this specification.
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E.3.1 Advanced Brep






  The advanced brep representation using NURBS is shown in Figure E7. It shows a twisted cube resulting

  in b-spline surfaces at four sides.








 

  			

   [image: advanced_brep_1.png]

  

  			

   [image: advanced_brep_2.png]

  

 




 

  			

   [image: advanced_brep_3.png]

  

  			

   [image: advanced_brep_4.png]

  

 




 

  			

   Figure E7 — Advanced shape represented as advanced Brep




  

  			 

  

 













 			

  Proxy with IfcShapeRepresentation

   RepresentationType="AdvancedBrep" with hyperlinks

 




 			

  Proxy with IfcShapeRepresentation

   RepresentationType="AdvancedBrep" source file
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E.3 Advanced geometric shape






  The examples demonstrate the use of various geometric shape representation types to express a simple geometric form of

  a building element proxy. The examples of advanced geometric shape deal with advanced swept solid and advanced brep

  representations. 
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E.7.1 Air terminal element






This example includes a building file containing an air terminal occurrence referencing the external type. It demonstrates type instantiation, tapered extruded solid geometry, port connectivity, duct segments with material profiles, and library referencing.








  			

    Air terminal occurrence with hyperlinks

  




  			

    Air terminal occurrence source file

  











  The air terminal occurrence is placed within a building and has its inlet port connected to the outlet port of

  a duct segment. The air terminal occurrence has mapped geometry according to the type imported from the other

  file. The duct segment has an associated material profile set of an aluminum hollow circle, an 'Axis'

  representation indicating the path following a straight line upwards, and a 'Body' representation constructed

  by extruding the profile along the axis. The aluminum material has a surface style defined using a texture

  embedded within the file. Figure E17 illustrates the air terminal occurrence connected to the duct segment, where ports are not shown.








  NOTE  The example contains an air terminal by itself for brevity; in an actual building, such air terminal would

  likely fill an opening of a ceiling covering within a space.








  

    			

      [image: example of air terminal]

    

  




  

    			

      Figure E17 — Air terminal occurrence representation




    

  











The air terminal occurrence is linked to the type using mapped geometry, as illustrated in Figure E18.








  

    			

      [image: example of air terminal]

    

  




  

    			

      Figure E18 — Air terminal occurrence object graph
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E.7.2 Air terminal library object






This example includes a library file containing an air terminal type. It explains how type definitions can be included from an external library. 








 			

  

   Air terminal type with hyperlinks

 




 			

  

   Air terminal type source file

 











The air terminal type consists of a single port, with property sets defined on the type and port. Figure E19 illustrates the air 

terminal type, where a green arrow indicates the port, placed at the arrow head.








  NOTE  The arrow head is not part of the exchange, only the port definition. Viewers may represent ports in different ways.








  The property sets have backing templates from an external library file.








  Standard property sets (defined within this specification) do not require templates to be included; they are

  shown in this example for illustration, such as if custom property sets were to be used.








  

    			

      [image: example of air terminal]

    

  




  

    			

      Figure E19 — Air terminal type representation




    

  











  The type has a nested port, as illustrated in Figure E20.








  

    			

      [image: example of air terminal]

    

  




  

    			

      Figure E20 — Air terminal type object graph
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E.1 Basic context information
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E.2 Basic geometric shape






  The examples demonstrate the use of various geometric shape

  representation types to express a simple geometric form of

  a building element proxy. All example files uses the same

  basic structure of the data set and only differ in the

  geometric representation items used to define the same

  shape (a block of 1m x 1m x 2m).








  The basic structure provided with the sample IFC files

  include:








 			the basic context of the data set provided by

 IfcProject and referenced entities:

 

  			

    IfcOwnerHistory for user, application and

    time stamp where the project data set had been created;

  




  			

    IfcGeometricRepresentationContext for the general

    context, including representation type, dimension,

    coordinate system, and precision;

  




  			

    IfcUnitAssignment for the default units used within the data set,

  




 









			the basic spatial structure of the project provided by

 a single IfcBuilding with referenced entities:

  

  			

  IfcLocalPlacement to create the local object

  coordinate system of the building being the parant

  coordinate system for all objects contained within

  the building;

  




  			

  IfcRelAggregates to link the

  IfcBuilding to the IfcProject as

  the uppermost item of the project spatial structure,

  




 









			the proxy element having a shape representation

  provided by a single IfcBuildingElementProxy with

  referenced entities:

 

  			

  IfcLocalPlacement to create the local object

  coordinate system of the proxy relative to the object

  coordinate system of the building;

  




  			

  IfcProductDefinitionShape to define the

  geometry within the local object coordinate system.

  




 
















  

    			

    [image: basic_shape_fig-1.png 8,1 KB]

    

    			

  

  EXAMPLE  The geometry of the proxy is a 3D block with

  length=1m, width=1m and height=2m. It is positioned

  with a local coordinate system at 10m,0m,0m from the

  coordinate origin of the parent coordinate system of

  the building. The local object coordinate system has

  no rotation.


  


  See Figure E1 for the geometric shape of the example.

  




  

 




 

  			

  

  Figure E1 — Basic shape of the proxy being a block.

  




 

 			

   

 













  The same block geometry can be expressed using different 3D

  models. The example IFC files introduce the swept solid

  model, surface model, boundary representation model,

  constructive solid geometry model and the tesselated

  surface model.








  NOTE  Depending on the model view definition some representation

  types may not be allowed in actual exchange scenarios.
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E.1.1 Basic unit declaration




The global unit assignment of the project defines the global units for measures and values

when the units are not otherwise defined more specifically using entity type

IfcMeasureWithUnit as attribute�s datatype.






An example where a project�s global basic length, area, volume and time units are defined as SI units:






#1=IFCPROJECT (�00ZhrqZYLBcgy$rVVaiu2A�, $, �Example project�, $, $, $, $, $, #2);


#2=IFCUNITASSIGNMENT ((#3, #4, #5, #6));


#3=IFCSIUNIT (*, .LENGTHUNIT., .MILLI., .METRE.);


#4=IFCSIUNIT (*, .AREAUNIT., $, .SQUARE_METRE.);


#5=IFCSIUNIT (*, .VOLUMEUNIT., $, .CUBIC_METRE.);


#6=IFCSIUNIT (*, .TIMEUNIT., $, .SECOND.);









NOTE  In the examples the �*� character as the first value in the IfcSIUnit-instances is due to the fact that in the IfcSIUnit the inherited attribute .Dimensions is redefined as a derived attribute. In the IFC Object Model schema there is a function that returns the derived dimensional exponent values for SI units. In the exchange file the derived attribute values are not exchanged, and in the case of redefinition the value is replaced by �*�.








An example of a defined measure type with global unit assignment follows where the attribute IfcDoor.OverallWidth is of datatype IfcPositiveLengthMeasure without possibility of using specific unit from IfcMeasureWithUnit. Then the global unit for length measure applies; in this case metres:






#1=IFCPROJECT (�00ZhrqZYLBcgy$rVVaiu2A�, $, �Example project�, $, $, $, $, $, #2);


#2=IFCUNITASSIGNMENT ((#3, #4, #5, #6));


#3=IFCSIUNIT (*, .LENGTHUNIT., .MILLI., .METRE.);


#4=IFCSIUNIT (*, .AREAUNIT., $, .SQUARE_METRE.);


#5=IFCSIUNIT (*, .VOLUMEUNIT., $, .CUBIC_METRE.);


#6=IFCSIUNIT (*, .TIMEUNIT., $, .SECOND.);


#7=IFCDOOR(�00ZhrqZYLBcgy$rVVaiu2B�, $, �Door-1�, $, $, $, $, $, 2., 1., $, $);









An example where a project's global basic length, area and volume units are defined as

imperial units (inches, square feet and cubic feet), which are further defined as conversion

based units relative to SI units millimeter, square meter and cubic meter:






#1=IFCPROJECT (�00ZhrqZYLBcgy$rVVaiu2B�, $, �Example project�, $, $, $, $, $, #2);


#2=IFCUNITASSIGNMENT ((#6, #7, #10, #13));


#3=IFCSIUNIT (*, .LENGTHUNIT., .MILLI., .METRE.);


#4=IFCSIUNIT (*, .AREAUNIT., $, .SQUARE_METRE.);


#5=IFCSIUNIT (*, .VOLUMEUNIT., $, .CUBIC_METRE.);


#6=IFCSIUNIT (*, .TIMEUNIT., $, .SECOND.);


#7=IFCCONVERSIONBASEDUNIT(#9, .LENGTHUNIT., �INCH�, #8);


#8=IFCMEASUREWITHUNIT(IFCLENGTHMEASURE(25.4), #3);


#9=IFCDIMENSIONALEXPONENTS(1, 0, 0, 0, 0, 0, 0);


#10=IFCCONVERSIONBASEDUNIT(#11, .AREAUNIT., �SQUARE_FEET�, #12);


#11=IFCDIMENSIONALEXPONENTS(2, 0, 0, 0, 0, 0, 0);


#12=IFCMEASUREWITHUNIT(IFCAREAMEASURE(0.09290304), #4);


#13=IFCCONVERSIONBASEDUNIT(#14, .VOLUMEUNIT., �CUBIC_FEET�, #15);


#14=IFCDIMENSIONALEXPONENTS(3, 0, 0, 0, 0, 0, 0);


#15=IFCMEASUREWITHUNIT(IFCVOLUMEMEASURE(0.0283168466), #5);







In a conversion based unit the scaling factor, like 0.0283168466 for cubic feet, expresses how

many base units make up one conversion based unit.




Another example of a conversion based unit would be the definition of temperature in degrees

Fahrenheit. A conversion based unit should be used for this purpose, because degrees

Fahrenheit can be defined using degrees Celsius. However, with

IfcConversionBasedUnit one cannot define their relationship fully because the zero degrees

offset between them cannot be defined. Rather, the subtype IfcConversionBasedUnitWithOffset 

is used to indicate such offset between degrees Fahrenheit and Celsius.




Yet another example of a conversion based unit would be degrees and gradians as a unit for

plane angle measure. These can be defined as a conversion based unit based on radian unit.






An example definition of a unit for specific heat capacity (Joule / kg Kelvin), which is defined

as a derived unit based on basic SI units.






#1=IFCPROJECT(�00ZhrqZYLBcgy$rVVaiu2A�, $, �Example project�, $, $, $, $, $, #2);


#2=IFCUNITASSIGNMENT((#3, #4, #5, #6, #7, #8, #9, #10));


#3=IFCSIUNIT(*, .LENGTHUNIT., .MILLI., .METRE.);


#4=IFCSIUNIT(*, .AREAUNIT., $, .SQUARE_METRE.);


#5=IFCSIUNIT(*, .VOLUMEUNIT., $, .CUBIC_METRE.);


#6=IFCSIUNIT(*, .TIMEUNIT., $, .SECOND.);


#7=IFCSIUNIT(*, .ENERGYUNIT., $, .JOULE.);


#8=IFCSIUNIT(*, .MASSUNIT., .KILO., .GRAM.);


#9=IFCSIUNIT(*, .THERMODYNAMICTEMPERATUREUNIT., $, .KELVIN.);


#10=IFCDERIVEDUNIT((#11, #12, #13), .SPECIFICHEATCAPACITYUNIT., $);


#11=IFCDERIVEDUNITELEMENT(#7, 1);


#12=IFCDERIVEDUNITELEMENT(#8, -1);


#13=IFCDERIVEDUNITELEMENT(#9, -1);
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E.5.1 Beam standard case




      

        The IfcBeamStandardCase is a standard case element to exchange parametric definitions of the beam shape.

      




      

        The example includes the local placement, the body shape representation, the material profile set assignment,

        the beam occurrence and beam type definitions. The focus points are the use of cardinal points to align the

        beam profile to the axis, the use of parametric profile definitions and the assignment of material information

        to the profile.

      




      

        			

          Beam standard case with

          hyperlinks

        




        			

          Beam standard case source file

        




      




      

         

      




      

        

          			

            [image: standard_case_element_beam-2.png 44,2 KB]

          

          			

            

              The example in Figure E11 declares two parametric beam types, one with an I-Shape

              profile and the other with a T-Shape profile. Each type has nine occurrences, using various cardinal

              points to align the profiles.

            




          

        




        

          			

            

              Figure E11 — Beam occurrences

            




            

               

            




          

          			

             

          

        




        

          			

            [image: standard_case_element_beam-2.png 2,6 KB]

          

          			

            

              The beam 'A-9' in Figure E12 is an occurrence of the 'IPE220' type having an

              I-Shape profile, placed along an axis using the upper-right cardinal point.

            




            

              The cardinal point of the beam 'A-9' is set to the upper-right, indicating that the 'Body' representation

              should be generated with the upper-right of the profile aligned along the curve of the 'Axis

              representation.

            




          

        




        

          			

            

              Figure E12 — Beam profile and cardinal point usage

            




          

          			

             

          

        




      




      

         

      




      

        

          			

            [image: standard_case_element_beam-3.png 18,1 KB]

          

          			

            

              The 'IPE220' beam type in Figure E13 is represented by IfcBeamType. As a

              parametric definition, this beam type does not have any geometric representation, rather it has a

              material profile set association indicating a cross-section which may be applied to paths defined at

              occurrences.

            




          

        




        

          			

            

              Figure E13 — Beam type graph

            




            

               

            




          

          			

             

          

        




      




      

        

          			

            [image: standard_case_element_beam-2.png 21,2 KB]

          

          			

            

              Each beam occurrence as in Figure E14 is represented by

              IfcBeamStandardCase. The IfcMaterialProfileSetUsage entity indicates the alignment of the

              material profile set according to cardinal point. The IfcMaterialProfileSet indicates a single

              material profile. The IfcMaterialProfile indicates an I-Shape cross-section of steel. The

              IfcIShapeProfileDef indicates shape parameters of the I-Shape profile. The IfcMaterial

              indicates the steel material, which could be further elaborated with structural properties, surface

              styles, and fill area styles.

            




          

        




        

          			

            

              Figure E14 — Beam occurrence graph
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E.2.4 Brep model






  The block geometry can be expressed using the boundary representation geometry model, expressing it as a faceted boundary representation.








 

  			

   [image: basic_shape_brep-1.png 17,1 KB]

  

  			

   

    Figure E5 shows the block geometry represented by a faceted boundary representation.

   




   

    			

     Proxy with IfcShapeRepresentation RepresentationType="Brep" with hyperlinks

    




    			

     Proxy with IfcShapeRepresentation RepresentationType="Brep" source file

    




   




  

 




 

  			

   Figure E5 — Basic shape represented as brep model
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E.6 Building element configuration






 The building element may have different configurations, for example having openings or recesses as subtractions, or being decomposed into parts.
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E.5 Building element standard case






 The standard case element definitions are used to exchange parametric definitions of the element shape within the parametric range of the element definition.
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E.7 Building service element






The building service element are defined as occurrences connected by distribution ports. Common definitions of building service elements are defined by building service element types and may be referenced from an external library.
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E.9 Construction scheduling






Products can be assigned to task to represent a construction schedule.
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E.9.1 Construction scheduling task




     

        The focus point of this example is linking building elements to the task of a construction schedule to enable

        construction scheduling.

      




      

        The example includes a hierarchy of tasks assigned to  building elements. One task is assigned to pour a concrete

        slab, and four tasks are assigned to construct respective walls. The tasks are sequenced, where the walls are

        constructed in serial, following completion of the slab. The walls are nested into summary tasks for the slab and

        walls.

      




      

        The slabs and walls in the example have a local placement, a body shape representation, and a material assignment.

      




      

        			

          Building elements linked to tasks of a construction schedule with hyperlinks

        




        			

          Building elements linked to tasks of a construction schedule source file

        




      




The Figure E25 shows a GANTT chart representing the tasks of the construction schedule.




 






  

    			[image: construction_scheduling_fig-1.png 26,0 KB]

    

  




  

    			

      Figure E25 — Task occurrences




       




     

  











The project consists of a site aggregating a building which aggregates a building storey. The building storey contains

a slab and four walls, each physically connected using IfcRelConnectsElements where the RelatingElement anchors the RelatedElement. The slab and walls have standard shape that is expressed parametrically using ifcMaterialLayerSetUsage 

and IfcExtrudedAreaSolid geometry. Therefore the slab and the walls are expressed as IfcSlabStandardCase and IfcWallStandardCase. See Figure E26 for the geometric representation of the construction elements assigned to the tasks of the 

construction schedule.








  

    			[image: construction_scheduling_fig-2.png 41,1 KB]

    

  




  

    			

      Figure E26 — Task products




       




    

  











Each task is assigned to a resulting product produced by the task using the IfcRelAssignsToProduct

relationship. The root task and the construction tasks form a hierachical task - subtask relationship provided

by IfcRelNests. The time related information (start time, end time) is added to each IfcTask by

IfcTaskTime. See Figure E27 for an instantiation diagram.








  

    			[image: construction_scheduling_fig-3.png 38,8 KB]

    

  




  

    			

      Figure E27 — Task assignment graph
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E.2.1 CSG primitive






  The block geometry can be expressed using the constructive solid geometry model, expressing it as a CSG primitive.








 

  			

   [image: basic_shape_csg-1.png 15,1 KB]

  

  			

   Figure E2 shows the block geometry represented by an CSG primitive.

   




   

    			

      Proxy with IfcShapeRepresentation

      RepresentationType="CSG" with hyperlinks

    




    			

      Proxy with IfcShapeRepresentation

      RepresentationType="CSG" source file

    




   




  

 




 

  			

   Figure E2 — Basic shape represented as CSG primitive
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E.2.2 Extruded solid






  The block geometry can be expressed using the swept solid geometry model, expressing it as an extruded solid.








 

  			

   [image: basic_shape_swept_solid-1.png 11,1 KB]

  

  			

   Figure E3 shows the block geometry represented by an extrusion.

   




   

    			

     Proxy with IfcShapeRepresentation RepresentationType="SweptSolid" with hyperlinks

    




    			

     Proxy with IfcShapeRepresentation RepresentationType="SweptSolid" source file

    




   




  

 




 

  			

   Figure E3 — Basic shape represented as swept solid
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E.4 Mapped geometric shape






  The example demonstrates the use of various way to use mapped items to represent a simple geometric form of a building element proxy. 

  All example files use the same representation map being a swept solid defining the shape (a block of 1m x 1m x 2m).








  NOTE  See the example of "Basic geometric shape" for the definition of the swept solid. Any other shape representation, e.g.

  'Brep', 'CSG', or 'SurfaceModel' could have been used to represent the representation map.






  The basic structure provided with the sample IFC files include:








  			the basic context of the data set provided by IfcProject and referenced entities:

   

    			IfcOwnerHistory for user, application and time stamp where the project data set had been created;

    




    			IfcGeometricRepresentationContext for the general context, including representation type, dimension, coordinate system, and precision;

    




    			IfcUnitAssignment for the default units used within the data set,

    




   




  




  			the basic spatial structure of the project provided by a single IfcBuilding with referenced entities:

   

    			

      IfcLocalPlacement to create the local object coordinate system of the building being the parant coordinate system for all

      objects contained within the building;

    




    			

      IfcRelAggregates to link the IfcBuilding to the IfcProject as the uppermost item of the project spatial structure,

    




   




  




  			the proxy element having a shape representation provided by a single IfcBuildingElementProxy with referenced entities:

   

    			

      IfcLocalPlacement to create the local object coordinate system of the proxy relative to the object coordinate system of the building;

    




    			

      IfcProductDefinitionShape to define the geometry within the local object coordinate system.

    




   




  











  Depending on the model view definition some representation types may not be allowed in actual exchange scenarios.
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E.4.3 Mapped shape with multiple items






  The mapped representation can be generated by a mapped item placing multiple mapped representation with or without Cartesian transformations.








 

  			

   [image: mapped_shape_multiple-1.png 8 KB]

  

  			

   

    The representation map, being a simple block, is inserted four times as a mapped item for the building element proxy within its local 

    object coordinate system. Each item is transformed by a rotation by 45' in xy plane and by a non-uniform scaling with 

    x-scale=0.5, y-scale=0.5 and z-scale=1.0. The items are translated within the local

    object coordinate system to be placed in a grid of 1m x 1m. See Figure E10.

   




   

    			

     Proxy with

      mapped representation with transformations and multiple items with hyperlinks

    




    			

     Proxy with

      mapped representation with transformations and multiple items source file

    




   




  	

 




 

  			

   

    Figure E10 — Mapped representation with multiple items
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E.4.1 Mapped shape without transformation






  The mapped representation can be generated by a mapped item placing a mapped representation without a Cartesian transformation.








 

  			

   [image: mapped_shape_representation-1.png 6 KB]

  

  			

   

    The representation map, being a simple block, is inserted as a mapped item for the building element proxy within its local object 

    coordinate system without any transformation. See Figure E8.

   




   

    			

     Proxy with

       mapped representation without transformation with hyperlinks

    




    			

     Proxy with

       mapped representation without transformation source file

    




   




  	

 




 

  			

   

     Figure E8 — Mapped representation without transformation
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E.4.2 Mapped shape with transformation






  The mapped representation can be generated by a mapped item placing a mapped representation with a Cartesian transformation.








 

  			

   [image: mapped_shape_transformation-1.png 5 KB]

  

  			

   

    The representation map, being a simple block, is inserted as a mapped item for the building element proxy within its local object coordinate system.

    It is transformed by a rotation by 45' in xy plane and by a non-uniform scaling with x-scale=0.5, y-scale=0.5 and z-scale=1.0. See Figure E9.

   




   

    			

     Proxy with

      mapped representation with transformations with hyperlinks

    




    			

     Proxy with

      mapped representation with transformations  source file

    




   




  	

 




 

  			

   

    Figure E9 — Mapped representation with transformation
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E.8 Structural analysis model






The structural analysis model includes the idealizations of structural elements with loads and boundary conditions.
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E.8.1 Structural curve member




      

        This example includes three structural curve members forming a simple frame, and a single load case of a linear

        distributed load.

      




      

        			

          Structural members with

          boundary conditions, loads and structural results with hyperlinks

        




        			

          Structural members with

          boundary conditions, loads and structural results source file

        




      




      

        The example includes three structural curve members connected in series, forming two columns and a beam, where

        the columns have rigid boundary conditions with respect to the ground. Each curve member has a material profile

        set defined using an I-Shape profile of steel material. The profile has properties indicating area and moments

        of inertia. The material has properties indicating density, modulus of elasticity, modulus of rigidity, and

        yield strength. One load case is defined, having a constant linear distribution over half of the beam. See

        Figure E21 for the geometric and topological representation of the structural members.

      




      

        

          			

            [image: structural_analysis_fig-1.png 118,0 KB]

          

        




        

          			

            

              Figure E21 — Structural members and actions

            




            

               

            




          

        




      




      

        The load case has calculated results included, consisting of point forces and moments at each point connection

        on the ground. See Figure E22 for the represenation of the structural members with

        reactions.

      




      

        

          			

            [image: structural_analysis_fig-2.png 109,0 KB]

          

        




        

          			

            

              Figure E22 — Structural members and reactions

            




            

               

            




          

        




      




      

        The IfcRelConnectsStructuralElements relationship links a curve member to a point connection. See

        Figure E23 for an instantiation diagram.
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              Figure E23 — Structural connection graph

            




            

               

            




          

        




      




      

        The IfcRelConnectsStructuralActivity relationship links a load action to a curve member. See

        Figure E24 for an instantiation diagram.
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              Figure E24 — Structural load graph
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E.2.3 Surface model






  The block geometry can be expressed using the surface geometry model, expressing it as a face based surface model.
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    Figure E4 shows the block geometry represented by a surface model.

   




   

    			

     Proxy with IfcShapeRepresentation RepresentationType="SurfaceModel" with hyperlinks

    




    			

     Proxy with IfcShapeRepresentation RepresentationType="SurfaceModel" source file

    




   




  

 




 

  			

   Figure E4 — Basic shape represented as surface model




  

  			 

  

 







[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/annex/annex-e/tessellation.htm











E.2.5 Tessellation






  The block geometry can be expressed using the tessellated geometry model, expressing it as a triangulated tessellation.








 

  			[image: basic_shape_tessellation-1.png 26,6 KB]

  

  			

   Figure E6 shows the block geometry represented by a triangulation.

   




   

    			

    Proxy with IfcShapeRepresentation RepresentationType="Tessellation" with hyperlinks

    




   			

    Proxy with IfcShapeRepresentation RepresentationType="Tessellation" source file

    




   




  

 




 

  			

   Figure E6 — Basic shape represented as tessellated surfaces
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E.6.1 Wall with opening and window




      

        The example demonstrates how a window can be placed inside a wall. The basic format of the wall is 3 meter

        length and 2 meter height with a thickness of 300 mm. The window has a size of 1x1 meter and is placed exactly

        in the middle of the wall.

      




      

        To insert a window or door in a wall it is required to create an opening. The following entities are relevant:

      




      

        			

          IfcWall (or IfcWallStandardCase if geometry representation allows for it);

        




        			

          IfcOpeningElement;

        




        			

          IfcWindow.

        




      




      

        The three entity instances have to be connected in 2 different ways

      




      

        			via relative placement;

        




        			via topological connection.

        




      




      

        Each physical object has a placement. The placement is represented by IfcLocalPlacement and can be

        relative to an IfcLocalPlacement of another physical object (in case of aggregation, feature or

        filling relation) or of an spatial structure element. This process of local placements is recursive.

        IfcWall, IfcOpeningElement and IfcWindow each have their own

        IfcLocalPlacement, however the IfcLocalPlacement of IfcWindow is defined relatively

        to the IfcLocalPlacement of IfcOpeningElement and the IfcLocalPlacement of

        IfcOpeningElement is defined relatively to the IfcLocalPlacement of IfcWall.

      




      

        The IfcWall and IfcOpeningElement are connected via the objectified relation

        IfcRelVoidsElement. The IfcRelVoidsElement is connected with the wall via the relationship

        RelatingBuildingElement and to the opening element via the relationship RelatedOpeningElement. Through the

        inverse relationships it is possible to traverse from wall to opening element and vice versa.

      




      

        The IfcOpeningElement and IfcWindow are connected via the objectified relation

        IfcRelFillsElement. The IfcRelFillsElement is connected with the opening element via the

        relationship RelatingOpeningElement and to the window via the relationship RelatedBuildingElement. Through the

        inverse relationships it is possible to traverse from opening element to window and vice versa.
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              The Figure E15 shows the parameters used for creating the example data set.

            




            

              			

                Wall standard case with

                opening and window with hyperlinks

              




              			

                Wall standard case with

                opening and window source file

              




            




          

        




        

          			

            

              Figure E15 — Parameters of wall, opening and window
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              The Figure E16 shows the geometric representation of the example data set.

            




          

        




        

          			

            

              Figure E16 — Geometric representation of wall, opening and window
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Annex F




(informative)


Change logs




This annex contains change logs comparing IFC4 to the previous version IFC2X3 TC1.
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F.1.1 Change log






			Item			SPF			XML			Change			Description




			CORE DATA SCHEMAS




			  IFCKERNEL												




			    IfcPropertySetDefinitionSet									ADDED			




			    IfcComplexPropertyTemplateTypeEnum									ADDED			




			    IfcPropertySetTemplateTypeEnum									ADDED			




			    IfcSimplePropertyTemplateTypeEnum									ADDED			




			    IfcDefinitionSelect									ADDED			




			    IfcProcessSelect									ADDED			




			    IfcProductSelect									ADDED			




			    IfcPropertySetDefinitionSelect									ADDED			




			    IfcResourceSelect									ADDED			




			    IfcActor												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcComplexPropertyTemplate									ADDED			




			    IfcContext									ADDED			




			    IfcGroup												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPreDefinedPropertySet									ADDED			




			    IfcProject												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RepresentationContexts									MODIFIED			Instantiation changed to OPTIONAL. 





			      UnitsInContext									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcProjectLibrary									ADDED			




			    IfcPropertySet												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPropertySetTemplate									ADDED			




			    IfcPropertyTemplate									ADDED			




			    IfcPropertyTemplateDefinition									ADDED			




			    IfcProxy												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcQuantitySet									ADDED			




			    IfcRelAggregates												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelAssignsToActor												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelAssignsToControl												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelAssignsToGroup												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelAssignsToGroupByFactor									ADDED			




			    IfcRelAssignsToProcess												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingProcess									MODIFIED			Type changed from IfcProcess to IfcProcessSelect. 





			    IfcRelAssignsToProduct												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingProduct									MODIFIED			Type changed from IfcProduct to IfcProductSelect. 





			    IfcRelAssignsToResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingResource									MODIFIED			Type changed from IfcResource to IfcResourceSelect. 





			    IfcRelAssociates									MODIFIED			Instantiation changed to ABSTRACT. 





			    IfcRelAssociatesClassification												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			      RelatingClassification			X			X			MODIFIED			Type changed from IfcClassificationNotationSelect to IfcClassificationSelect. 





			    IfcRelAssociatesDocument												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			    IfcRelAssociatesLibrary												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			    IfcRelDeclares									ADDED			




			    IfcRelDefinesByObject									ADDED			




			    IfcRelDefinesByProperties												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcObject to IfcObjectDefinition. 





			      RelatingPropertyDefinition									MODIFIED			Type changed from IfcPropertySetDefinition to IfcPropertySetDefinitionSelect. 





			    IfcRelDefinesByTemplate									ADDED			




			    IfcRelDefinesByType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelNests												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects									MODIFIED			Aggregation changed from SET to LIST. 





			    IfcSimplePropertyTemplate									ADDED			




			    IfcTypeObject												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcTypeProcess									ADDED			




			    IfcTypeProduct												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcTypeResource									ADDED			




			    IfcRelOverridesProperties			X			X			DELETED			




			    IfcRelSequence									MOVED			Schema changed from IFCKERNEL to IFCPROCESSEXTENSION. 





			  IFCCONTROLEXTENSION												




			    IfcPerformanceHistoryTypeEnum									ADDED			




			    IfcPerformanceHistory												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification									MODIFIED			Name changed from LifeCyclePhase to Identification. 
Type changed from IfcLabel to IfcIdentifier. 
Instantiation changed to OPTIONAL. 





			      LifeCyclePhase									ADDED			




			      PredefinedType									ADDED			




			    IfcRelAssociatesApproval												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			    IfcRelAssociatesConstraint												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			      Intent									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcTimeSeriesSchedule			X			X			DELETED			




			  IFCPROCESSEXTENSION												




			    IfcEventTriggerTypeEnum									ADDED			




			    IfcEventTypeEnum									ADDED			




			    IfcSequenceEnum									MOVED			Schema changed from IFCKERNEL to IFCPROCESSEXTENSION. 





			    IfcTaskTypeEnum									ADDED			




			    IfcWorkCalendarTypeEnum									ADDED			




			    IfcWorkPlanTypeEnum									ADDED			




			    IfcWorkScheduleTypeEnum									ADDED			




			    IfcEvent									ADDED			




			    IfcEventType									ADDED			




			    IfcProcedure												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ProcedureID to Identification. 
Instantiation changed to OPTIONAL. 





			      LongDescription			X			X			MODIFIED			Name changed from ProcedureType to LongDescription. 
Type changed from IfcProcedureTypeEnum to IfcText. 
Instantiation changed to OPTIONAL. 





			      PredefinedType			X			X			MODIFIED			Name changed from UserDefinedProcedureType to PredefinedType. 
Type changed from IfcLabel to IfcProcedureTypeEnum. 





			    IfcProcedureType									ADDED			




			    IfcRelSequence									MOVED			Schema changed from IFCKERNEL to IFCPROCESSEXTENSION. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      TimeLag			X			X			MODIFIED			Type changed from IfcTimeMeasure to IfcLagTime. 
Instantiation changed to OPTIONAL. 





			      SequenceType									MODIFIED			Instantiation changed to OPTIONAL. 





			      UserDefinedSequenceType									ADDED			




			    IfcTask												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from TaskId to Identification. 
Instantiation changed to OPTIONAL. 





			      LongDescription									MODIFIED			Name changed from Status to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Status						X			MODIFIED			Name changed from WorkMethod to Status. 





			      WorkMethod			X			X			MODIFIED			Name changed from IsMilestone to WorkMethod. 
Type changed from BOOLEAN to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      IsMilestone			X			X			MODIFIED			Name changed from Priority to IsMilestone. 
Type changed from INTEGER to BOOLEAN. 
Instantiation changed from OPTIONAL. 





			      Priority									ADDED			




			      TaskTime									ADDED			




			      PredefinedType									ADDED			




			    IfcTaskType									ADDED			




			    IfcWorkCalendar									ADDED			




			    IfcWorkPlan												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from Identifier to Identification. 
Instantiation changed to OPTIONAL. 





			      CreationDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      Duration			X			X			MODIFIED			Type changed from IfcTimeMeasure to IfcDuration. 





			      TotalFloat			X			X			MODIFIED			Type changed from IfcTimeMeasure to IfcDuration. 





			      StartTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      FinishTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      PredefinedType									MODIFIED			Name changed from WorkControlType to PredefinedType. 
Type changed from IfcWorkControlTypeEnum to IfcWorkPlanTypeEnum. 





			      UserDefinedControlType			X						DELETED			




			    IfcWorkSchedule												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from Identifier to Identification. 
Instantiation changed to OPTIONAL. 





			      CreationDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      Duration			X			X			MODIFIED			Type changed from IfcTimeMeasure to IfcDuration. 





			      TotalFloat			X			X			MODIFIED			Type changed from IfcTimeMeasure to IfcDuration. 





			      StartTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      FinishTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      PredefinedType									MODIFIED			Name changed from WorkControlType to PredefinedType. 
Type changed from IfcWorkControlTypeEnum to IfcWorkScheduleTypeEnum. 





			      UserDefinedControlType			X						DELETED			




			    IfcRelAssignsTasks			X			X			DELETED			




			    IfcScheduleTimeControl			X			X			DELETED			




			  IFCPRODUCTEXTENSION												




			    IfcExternalSpatialElementTypeEnum									ADDED			




			    IfcGeographicElementTypeEnum									ADDED			




			    IfcGridTypeEnum									ADDED			




			    IfcInternalOrExternalEnum												




			      EXTERNAL_EARTH									ADDED			




			      EXTERNAL_WATER									ADDED			




			      EXTERNAL_FIRE									ADDED			




			    IfcOpeningElementTypeEnum									ADDED			




			    IfcProjectionElementTypeEnum									ADDED			




			    IfcSpaceTypeEnum												




			      SPACE									ADDED			




			      PARKING									ADDED			




			      GFA									ADDED			




			      INTERNAL									ADDED			




			      EXTERNAL									ADDED			




			    IfcSpatialZoneTypeEnum									ADDED			




			    IfcTransportElementTypeEnum												




			      CRANEWAY									ADDED			




			      LIFTINGGEAR									ADDED			




			    IfcSpaceBoundarySelect									ADDED			




			    IfcAnnotation												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcBuilding												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      CompositionType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcBuildingStorey												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      CompositionType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcCivilElement									ADDED			




			    IfcCivilElementType									ADDED			




			    IfcDistributionElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcDistributionElementType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElementAssembly												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcElementAssemblyType									ADDED			




			    IfcElementQuantity												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcExternalSpatialElement									ADDED			




			    IfcExternalSpatialStructureElement									ADDED			




			    IfcFurnishingElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFurnishingElementType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcGeographicElement									ADDED			




			    IfcGeographicElementType									ADDED			




			    IfcGrid												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcOpeningElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcOpeningStandardCase									ADDED			




			    IfcProjectionElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcRelAssociatesMaterial												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedObjects			X			X			MODIFIED			Type changed from IfcRoot to IfcDefinitionSelect. 





			    IfcRelConnectsElements												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelConnectsPorts												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelConnectsPortToElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedElement									MODIFIED			Type changed from IfcElement to IfcDistributionElement. 





			    IfcRelConnectsWithRealizingElements												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelContainedInSpatialStructure												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingStructure			X			X			MODIFIED			Type changed from IfcSpatialStructureElement to IfcSpatialElement. 





			    IfcRelFillsElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelInterferesElements									ADDED			




			    IfcRelProjectsElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelReferencedInSpatialStructure												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingStructure			X			X			MODIFIED			Type changed from IfcSpatialStructureElement to IfcSpatialElement. 





			    IfcRelServicesBuildings												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatedBuildings			X			X			MODIFIED			Type changed from IfcSpatialStructureElement to IfcSpatialElement. 





			    IfcRelSpaceBoundary												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingSpace									MODIFIED			Type changed from IfcSpace to IfcSpaceBoundarySelect. 





			      RelatedBuildingElement									MODIFIED			Instantiation changed from OPTIONAL. 





			    IfcRelSpaceBoundary1stLevel									ADDED			




			    IfcRelSpaceBoundary2ndLevel									ADDED			




			    IfcRelVoidsElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSite												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      CompositionType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSpace												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      CompositionType									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Name changed from InteriorOrExteriorSpace to PredefinedType. 
Type changed from IfcInternalOrExternalEnum to IfcSpaceTypeEnum. 
Instantiation changed to OPTIONAL. 





			    IfcSpaceType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      LongName									ADDED			




			    IfcSpatialElement									ADDED			




			    IfcSpatialElementType									ADDED			




			    IfcSpatialZone									ADDED			




			    IfcSpatialZoneType									ADDED			




			    IfcSystem												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcTransportElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType						X			MODIFIED			Name changed from OperationType to PredefinedType. 





			      CapacityByWeight			X						DELETED			




			      CapacityByNumber			X						DELETED			




			    IfcTransportElementType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcVirtualElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcZone												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      LongName									ADDED			




			    IfcBuildingElementProxy									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcBuildingElementProxyType									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcCovering									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcCoveringType									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcElectricalElement			X			X			DELETED			




			    IfcEquipmentElement			X			X			DELETED			




			    IfcRelCoversBldgElements									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcRelCoversSpaces									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			SHARED ELEMENT DATA SCHEMAS




			  IFCSHAREDBLDGELEMENTS												




			    IfcBeamTypeEnum												




			      HOLLOWCORE									ADDED			




			      SPANDREL									ADDED			




			    IfcBuildingElementProxyTypeEnum									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcBuildingSystemTypeEnum									ADDED			




			    IfcChimneyTypeEnum									ADDED			




			    IfcColumnTypeEnum												




			      PILASTER									ADDED			




			    IfcCoveringTypeEnum									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			    IfcDoorTypeEnum									ADDED			




			    IfcDoorTypeOperationEnum									ADDED			




			    IfcRoofTypeEnum												




			      USERDEFINED									ADDED			




			    IfcShadingDeviceTypeEnum									ADDED			




			    IfcWallTypeEnum												




			      MOVABLE									ADDED			




			      PARAPET									ADDED			




			      PARTITIONING									ADDED			




			      SOLIDWALL									ADDED			




			    IfcWindowTypeEnum									ADDED			




			    IfcWindowTypePartitioningEnum									ADDED			




			    IfcBeam												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcBeamStandardCase									ADDED			




			    IfcBeamType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcBuildingElementProxy									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Name changed from CompositionType to PredefinedType. 
Type changed from IfcElementCompositionEnum to IfcBuildingElementProxyTypeEnum. 





			    IfcBuildingElementProxyType									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcBuildingSystem									ADDED			




			    IfcChimney									ADDED			




			    IfcChimneyType									ADDED			




			    IfcColumn												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcColumnStandardCase									ADDED			




			    IfcColumnType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCovering									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcCoveringType									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCurtainWall												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcCurtainWallType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDoor												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			      OperationType									ADDED			




			      UserDefinedOperationType									ADDED			




			    IfcDoorStandardCase									ADDED			




			    IfcDoorType									ADDED			




			    IfcMember												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcMemberStandardCase									ADDED			




			    IfcMemberType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcPlate												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcPlateStandardCase									ADDED			




			    IfcPlateType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcRailing												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRailingType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcRamp												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType						X			MODIFIED			Name changed from ShapeType to PredefinedType. 
Instantiation changed to OPTIONAL. 





			    IfcRampFlight												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcRampFlightType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcRampType									ADDED			




			    IfcRelConnectsPathElements												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingPriorities			X			X			MODIFIED			Type changed from INTEGER to NUMBER. 





			      RelatedPriorities			X			X			MODIFIED			Type changed from INTEGER to NUMBER. 





			    IfcRelCoversBldgElements									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelCoversSpaces									MOVED			Schema changed from IFCPRODUCTEXTENSION to IFCSHAREDBLDGELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      RelatingSpace						X			MODIFIED			Name changed from RelatedSpace to RelatingSpace. 





			    IfcRoof												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType						X			MODIFIED			Name changed from ShapeType to PredefinedType. 
Instantiation changed to OPTIONAL. 





			    IfcRoofType									ADDED			




			    IfcShadingDevice									ADDED			




			    IfcShadingDeviceType									ADDED			




			    IfcSlab												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSlabElementedCase									ADDED			




			    IfcSlabStandardCase									ADDED			




			    IfcSlabType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcStair												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType						X			MODIFIED			Name changed from ShapeType to PredefinedType. 
Instantiation changed to OPTIONAL. 





			    IfcStairFlight												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcStairFlightType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcStairType									ADDED			




			    IfcWall												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcWallElementedCase									ADDED			




			    IfcWallStandardCase												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcWallType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcWindow												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			      PartitioningType									ADDED			




			      UserDefinedPartitioningType									ADDED			




			    IfcWindowStandardCase									ADDED			




			    IfcWindowType									ADDED			




			    IfcDoorLiningProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorPanelProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorStyle									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowLiningProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowPanelProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowStyle									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			  IFCSHAREDBLDGSERVICEELEMENTS												




			    IfcDistributionPortTypeEnum									ADDED			




			    IfcDistributionSystemEnum									ADDED			




			    IfcDistributionChamberElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcDistributionChamberElementType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDistributionCircuit									ADDED			




			    IfcDistributionControlElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ControlElementId			X						DELETED			




			    IfcDistributionFlowElement												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcDistributionPort												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			      SystemType									ADDED			




			    IfcDistributionSystem									ADDED			




			    IfcEnergyConversionDevice												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowController												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowFitting												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowMovingDevice												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowSegment												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowStorageDevice												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowTerminal												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFlowTreatmentDevice												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelFlowControlElements												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcElectricalBaseProperties			X			X			DELETED			




			    IfcEnergyProperties			X			X			DELETED			




			    IfcFluidFlowProperties			X			X			DELETED			




			    IfcSoundProperties			X			X			DELETED			




			    IfcSoundValue			X			X			DELETED			




			    IfcSpaceThermalLoadProperties			X			X			DELETED			




			  IFCSHAREDCOMPONENTELEMENTS												




			    IfcBuildingElementPartTypeEnum									ADDED			




			    IfcDiscreteAccessoryTypeEnum									ADDED			




			    IfcFastenerTypeEnum									ADDED			




			    IfcMechanicalFastenerTypeEnum									ADDED			




			    IfcBuildingElementPart									MOVED			Schema changed from IFCSTRUCTURALELEMENTSDOMAIN to IFCSHAREDCOMPONENTELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcBuildingElementPartType									ADDED			




			    IfcDiscreteAccessory												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcDiscreteAccessoryType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      PredefinedType									ADDED			




			    IfcFastener												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcFastenerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      PredefinedType									ADDED			




			    IfcMechanicalFastener												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcMechanicalFastenerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      PredefinedType									ADDED			




			      NominalDiameter									ADDED			




			      NominalLength									ADDED			




			    IfcChamferEdgeFeature			X			X			DELETED			




			    IfcEdgeFeature									DELETED			




			    IfcRoundedEdgeFeature			X			X			DELETED			




			  IFCSHAREDFACILITIESELEMENTS												




			    IfcFurnitureTypeEnum									ADDED			




			    IfcSystemFurnitureElementTypeEnum									ADDED			




			    IfcAsset												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from AssetID to Identification. 
Instantiation changed to OPTIONAL. 





			      OriginalValue									MODIFIED			Instantiation changed to OPTIONAL. 





			      CurrentValue									MODIFIED			Instantiation changed to OPTIONAL. 





			      TotalReplacementCost									MODIFIED			Instantiation changed to OPTIONAL. 





			      Owner									MODIFIED			Instantiation changed to OPTIONAL. 





			      User									MODIFIED			Instantiation changed to OPTIONAL. 





			      ResponsiblePerson									MODIFIED			Instantiation changed to OPTIONAL. 





			      IncorporationDate			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDate. 
Instantiation changed to OPTIONAL. 





			      DepreciatedValue									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFurniture									ADDED			




			    IfcFurnitureType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      PredefinedType									ADDED			




			    IfcInventory												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType						X			MODIFIED			Name changed from InventoryType to PredefinedType. 
Instantiation changed to OPTIONAL. 





			      Jurisdiction									MODIFIED			Instantiation changed to OPTIONAL. 





			      ResponsiblePersons									MODIFIED			Instantiation changed to OPTIONAL. 





			      LastUpdateDate			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDate. 
Instantiation changed to OPTIONAL. 





			    IfcOccupant												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSystemFurnitureElement									ADDED			




			    IfcSystemFurnitureElementType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			      PredefinedType									ADDED			




			    IfcRelOccupiesSpaces			X			X			DELETED			




			    IfcServiceLife			X			X			DELETED			




			    IfcServiceLifeFactor			X			X			DELETED			




			  IFCSHAREDMGMTELEMENTS												




			    IfcActionRequestTypeEnum									ADDED			




			    IfcCostItemTypeEnum									ADDED			




			    IfcPermitTypeEnum									ADDED			




			    IfcActionRequest									MOVED			Schema changed from IFCFACILITIESMGMTDOMAIN to IFCSHAREDMGMTELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from RequestID to Identification. 
Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			      Status									ADDED			




			      LongDescription									ADDED			




			    IfcCostItem												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification									ADDED			




			      PredefinedType									ADDED			




			      CostValues									ADDED			




			      CostQuantities									ADDED			




			    IfcCostSchedule												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification			X			X			MODIFIED			Name changed from SubmittedBy to Identification. 
Type changed from IfcActorSelect to IfcIdentifier. 





			      PredefinedType			X			X			MODIFIED			Name changed from PreparedBy to PredefinedType. 
Type changed from IfcActorSelect to IfcCostScheduleTypeEnum. 





			      Status			X			X			MODIFIED			Name changed from SubmittedOn to Status. 
Type changed from IfcDateTimeSelect to IfcLabel. 





			      SubmittedOn									MODIFIED			Name changed from Status to SubmittedOn. 
Type changed from IfcLabel to IfcDateTime. 





			      UpdateDate			X			X			MODIFIED			Name changed from TargetUsers to UpdateDate. 
Type changed from IfcActorSelect to IfcDateTime. 
Aggregation changed from SET to NONE. 





			      UpdateDate			X						DELETED			




			      ID			X						DELETED			




			      PredefinedType			X						DELETED			




			    IfcPermit									MOVED			Schema changed from IFCFACILITIESMGMTDOMAIN to IFCSHAREDMGMTELEMENTS. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from PermitID to Identification. 
Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			      Status									ADDED			




			      LongDescription									ADDED			




			    IfcProjectOrder												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ID to Identification. 
Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			      LongDescription									ADDED			




			    IfcProjectOrderRecord			X			X			DELETED			




			    IfcRelAssignsToProjectOrder			X			X			DELETED			




			    IfcRelAssociatesAppliedValue			X			X			DELETED			




			    IfcRelSchedulesCostItems			X			X			DELETED			




			DOMAIN SPECIFIC DATA SCHEMAS




			  IFCARCHITECTUREDOMAIN												




			    IfcDoorPanelOperationEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorPanelPositionEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorStyleConstructionEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorStyleOperationEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowPanelOperationEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowPanelPositionEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowStyleConstructionEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcWindowStyleOperationEnum									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			    IfcDoorLiningProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      LiningThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      ThresholdThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      TransomThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      LiningToPanelOffsetX									ADDED			




			      LiningToPanelOffsetY									ADDED			




			    IfcDoorPanelProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcDoorStyle									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcPermeableCoveringProperties												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcWindowLiningProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      LiningThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      TransomThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      MullionThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      LiningOffset									ADDED			




			      LiningToPanelOffsetX									ADDED			




			      LiningToPanelOffsetY									ADDED			




			    IfcWindowPanelProperties									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcWindowStyle									MOVED			Schema changed from IFCSHAREDBLDGELEMENTS to IFCARCHITECTUREDOMAIN. 





			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcRelInteractionRequirements			X			X			DELETED			




			    IfcSpaceProgram			X			X			DELETED			




			  IFCBUILDINGCONTROLSDOMAIN												




			    IfcControllerTypeEnum												




			      PROGRAMMABLE									ADDED			




			      MULTIPOSITION									ADDED			




			      PROPORTIONALINTEGRAL			X			X			DELETED			




			      PROPORTIONALINTEGRALDERIVATIVE			X			X			DELETED			




			      TIMEDTWOPOSITION			X			X			DELETED			




			    IfcSensorTypeEnum												




			      CONDUCTANCESENSOR									ADDED			




			      CONTACTSENSOR									ADDED			




			      IONCONCENTRATIONSENSOR									ADDED			




			      LEVELSENSOR									ADDED			




			      PHSENSOR									ADDED			




			      RADIATIONSENSOR									ADDED			




			      RADIOACTIVITYSENSOR									ADDED			




			      WINDSENSOR									ADDED			




			      CO2SENSOR			X			X			DELETED			




			    IfcUnitaryControlElementTypeEnum									ADDED			




			    IfcActuator									ADDED			




			    IfcActuatorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcAlarm									ADDED			




			    IfcAlarmType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcController									ADDED			




			    IfcControllerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcFlowInstrument									ADDED			




			    IfcFlowInstrumentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcSensor									ADDED			




			    IfcSensorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcUnitaryControlElement									ADDED			




			    IfcUnitaryControlElementType									ADDED			




			  IFCCONSTRUCTIONMGMTDOMAIN												




			    IfcConstructionEquipmentResourceTypeEnum									ADDED			




			    IfcConstructionMaterialResourceTypeEnum									ADDED			




			    IfcConstructionProductResourceTypeEnum									ADDED			




			    IfcCrewResourceTypeEnum									ADDED			




			    IfcLaborResourceTypeEnum									ADDED			




			    IfcSubContractResourceTypeEnum									ADDED			




			    IfcConstructionEquipmentResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity									ADDED			




			      PredefinedType									ADDED			




			    IfcConstructionEquipmentResourceType									ADDED			




			    IfcConstructionMaterialResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity			X			X			MODIFIED			Name changed from Suppliers to BaseQuantity. 
Type changed from IfcActorSelect to IfcPhysicalQuantity. 
Aggregation changed from SET to NONE. 





			      PredefinedType			X			X			MODIFIED			Name changed from UsageRatio to PredefinedType. 
Type changed from IfcRatioMeasure to IfcConstructionMaterialResourceTypeEnum. 





			    IfcConstructionMaterialResourceType									ADDED			




			    IfcConstructionProductResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity									ADDED			




			      PredefinedType									ADDED			




			    IfcConstructionProductResourceType									ADDED			




			    IfcConstructionResourceType									ADDED			




			    IfcCrewResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity									ADDED			




			      PredefinedType									ADDED			




			    IfcCrewResourceType									ADDED			




			    IfcLaborResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity			X			X			MODIFIED			Name changed from SkillSet to BaseQuantity. 
Type changed from IfcText to IfcPhysicalQuantity. 





			      PredefinedType									ADDED			




			    IfcLaborResourceType									ADDED			




			    IfcSubContractResource												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Identification						X			MODIFIED			Name changed from ResourceIdentifier to Identification. 





			      LongDescription									MODIFIED			Name changed from ResourceGroup to LongDescription. 
Type changed from IfcLabel to IfcText. 





			      Usage			X			X			MODIFIED			Name changed from ResourceConsumption to Usage. 
Type changed from IfcResourceConsumptionEnum to IfcResourceTime. 





			      BaseCosts			X			X			MODIFIED			Name changed from BaseQuantity to BaseCosts. 
Type changed from IfcMeasureWithUnit to IfcAppliedValue. 
Aggregation changed from NONE to LIST. 





			      BaseQuantity			X			X			MODIFIED			Name changed from SubContractor to BaseQuantity. 
Type changed from IfcActorSelect to IfcPhysicalQuantity. 





			      PredefinedType			X			X			MODIFIED			Name changed from JobDescription to PredefinedType. 
Type changed from IfcText to IfcSubContractResourceTypeEnum. 





			    IfcSubContractResourceType									ADDED			




			  IFCELECTRICALDOMAIN												




			    IfcAudioVisualApplianceTypeEnum									ADDED			




			    IfcCableFittingTypeEnum									ADDED			




			    IfcCableSegmentTypeEnum												




			      BUSBARSEGMENT									ADDED			




			      CORESEGMENT									ADDED			




			    IfcCommunicationsApplianceTypeEnum									ADDED			




			    IfcElectricApplianceTypeEnum												




			      FREESTANDINGELECTRICHEATER									ADDED			




			      FREESTANDINGWATERHEATER									ADDED			




			      FREESTANDINGWATERCOOLER									ADDED			




			      KITCHENMACHINE									ADDED			




			      COMPUTER			X			X			DELETED			




			      DIRECTWATERHEATER			X			X			DELETED			




			      ELECTRICHEATER			X			X			DELETED			




			      FACSIMILE			X			X			DELETED			




			      INDIRECTWATERHEATER			X			X			DELETED			




			      PRINTER			X			X			DELETED			




			      RADIANTHEATER			X			X			DELETED			




			      SCANNER			X			X			DELETED			




			      TELEPHONE			X			X			DELETED			




			      TV			X			X			DELETED			




			      WATERHEATER			X			X			DELETED			




			      WATERCOOLER			X			X			DELETED			




			    IfcElectricDistributionBoardTypeEnum									ADDED			




			    IfcElectricGeneratorTypeEnum												




			      CHP									ADDED			




			      ENGINEGENERATOR									ADDED			




			      STANDALONE									ADDED			




			    IfcJunctionBoxTypeEnum												




			      DATA									ADDED			




			      POWER									ADDED			




			    IfcLampTypeEnum												




			      HALOGEN									ADDED			




			      LED									ADDED			




			      OLED									ADDED			




			    IfcLightFixtureTypeEnum												




			      SECURITYLIGHTING									ADDED			




			    IfcOutletTypeEnum												




			      DATAOUTLET									ADDED			




			      TELEPHONEOUTLET									ADDED			




			    IfcProtectiveDeviceTrippingUnitTypeEnum									ADDED			




			    IfcProtectiveDeviceTypeEnum												




			      EARTHLEAKAGECIRCUITBREAKER									ADDED			




			      EARTHINGSWITCH									ADDED			




			      EARTHFAILUREDEVICE			X			X			DELETED			




			    IfcSolarDeviceTypeEnum									ADDED			




			    IfcSwitchingDeviceTypeEnum												




			      DIMMERSWITCH									ADDED			




			      KEYPAD									ADDED			




			      MOMENTARYSWITCH									ADDED			




			      SELECTORSWITCH									ADDED			




			    IfcTransformerTypeEnum												




			      INVERTER									ADDED			




			      RECTIFIER									ADDED			




			    IfcAudioVisualAppliance									ADDED			




			    IfcAudioVisualApplianceType									ADDED			




			    IfcCableCarrierFitting									ADDED			




			    IfcCableCarrierFittingType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCableCarrierSegment									ADDED			




			    IfcCableCarrierSegmentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCableFitting									ADDED			




			    IfcCableFittingType									ADDED			




			    IfcCableSegment									ADDED			




			    IfcCableSegmentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCommunicationsAppliance									ADDED			




			    IfcCommunicationsApplianceType									ADDED			




			    IfcElectricAppliance									ADDED			




			    IfcElectricApplianceType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElectricDistributionBoard									ADDED			




			    IfcElectricDistributionBoardType									ADDED			




			    IfcElectricFlowStorageDevice									ADDED			




			    IfcElectricFlowStorageDeviceType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElectricGenerator									ADDED			




			    IfcElectricGeneratorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElectricMotor									ADDED			




			    IfcElectricMotorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElectricTimeControl									ADDED			




			    IfcElectricTimeControlType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcJunctionBox									ADDED			




			    IfcJunctionBoxType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcLamp									ADDED			




			    IfcLampType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcLightFixture									ADDED			




			    IfcLightFixtureType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcMotorConnection									ADDED			




			    IfcMotorConnectionType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcOutlet									ADDED			




			    IfcOutletType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcProtectiveDevice									ADDED			




			    IfcProtectiveDeviceTrippingUnit									ADDED			




			    IfcProtectiveDeviceTrippingUnitType									ADDED			




			    IfcProtectiveDeviceType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcSolarDevice									ADDED			




			    IfcSolarDeviceType									ADDED			




			    IfcSwitchingDevice									ADDED			




			    IfcSwitchingDeviceType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcTransformer									ADDED			




			    IfcTransformerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcElectricalCircuit			X			X			DELETED			




			    IfcElectricDistributionPoint			X			X			DELETED			




			    IfcElectricHeaterType			X			X			DELETED			




			  IFCHVACDOMAIN												




			    IfcAirTerminalTypeEnum												




			      LOUVRE									ADDED			




			      EYEBALL			X			X			DELETED			




			      IRIS			X			X			DELETED			




			      LINEARGRILLE			X			X			DELETED			




			      LINEARDIFFUSER			X			X			DELETED			




			    IfcBurnerTypeEnum									ADDED			




			    IfcCoilTypeEnum												




			      HYDRONICCOIL									ADDED			




			    IfcCondenserTypeEnum												




			      WATERCOOLED									ADDED			




			    IfcEngineTypeEnum									ADDED			




			    IfcEvaporatorTypeEnum												




			      DIRECTEXPANSION									ADDED			




			    IfcFilterTypeEnum												




			      COMPRESSEDAIRFILTER									ADDED			




			    IfcFlowMeterTypeEnum												




			      ELECTRICMETER			X			X			DELETED			




			      FLOWMETER			X			X			DELETED			




			    IfcMedicalDeviceTypeEnum									ADDED			




			    IfcPipeSegmentTypeEnum												




			      CULVERT									ADDED			




			    IfcPumpTypeEnum												




			      SUBMERSIBLEPUMP									ADDED			




			      SUMPPUMP									ADDED			




			    IfcSpaceHeaterTypeEnum												




			      RADIATOR									ADDED			




			      SECTIONALRADIATOR			X			X			DELETED			




			      PANELRADIATOR			X			X			DELETED			




			      TUBULARRADIATOR			X			X			DELETED			




			      BASEBOARDHEATER			X			X			DELETED			




			      FINNEDTUBEUNIT			X			X			DELETED			




			      UNITHEATER			X			X			DELETED			




			    IfcTankTypeEnum												




			      BASIN									ADDED			




			      BREAKPRESSURE									ADDED			




			      FEEDANDEXPANSION									ADDED			




			      STORAGE									ADDED			




			      VESSEL									ADDED			




			      PREFORMED			X			X			DELETED			




			      SECTIONAL			X			X			DELETED			




			    IfcUnitaryEquipmentTypeEnum												




			      DEHUMIDIFIER									ADDED			




			    IfcAirTerminal									ADDED			




			    IfcAirTerminalBox									ADDED			




			    IfcAirTerminalBoxType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcAirTerminalType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcAirToAirHeatRecovery									ADDED			




			    IfcAirToAirHeatRecoveryType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcBoiler									ADDED			




			    IfcBoilerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcBurner									ADDED			




			    IfcBurnerType									ADDED			




			    IfcChiller									ADDED			




			    IfcChillerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCoil									ADDED			




			    IfcCoilType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCompressor									ADDED			




			    IfcCompressorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCondenser									ADDED			




			    IfcCondenserType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCooledBeam									ADDED			




			    IfcCooledBeamType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcCoolingTower									ADDED			




			    IfcCoolingTowerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDamper									ADDED			




			    IfcDamperType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDuctFitting									ADDED			




			    IfcDuctFittingType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDuctSegment									ADDED			




			    IfcDuctSegmentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcDuctSilencer									ADDED			




			    IfcDuctSilencerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcEngine									ADDED			




			    IfcEngineType									ADDED			




			    IfcEvaporativeCooler									ADDED			




			    IfcEvaporativeCoolerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcEvaporator									ADDED			




			    IfcEvaporatorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcFan									ADDED			




			    IfcFanType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcFilter									ADDED			




			    IfcFilterType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcFlowMeter									ADDED			




			    IfcFlowMeterType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcHeatExchanger									ADDED			




			    IfcHeatExchangerType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcHumidifier									ADDED			




			    IfcHumidifierType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcMedicalDevice									ADDED			




			    IfcMedicalDeviceType									ADDED			




			    IfcPipeFitting									ADDED			




			    IfcPipeFittingType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcPipeSegment									ADDED			




			    IfcPipeSegmentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcPump									ADDED			




			    IfcPumpType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcSpaceHeater									ADDED			




			    IfcSpaceHeaterType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcTank									ADDED			




			    IfcTankType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcTubeBundle									ADDED			




			    IfcTubeBundleType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcUnitaryEquipment									ADDED			




			    IfcUnitaryEquipmentType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcValve									ADDED			




			    IfcValveType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcVibrationIsolator									ADDED			




			    IfcVibrationIsolatorType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcGasTerminalType			X			X			DELETED			




			  IFCPLUMBINGFIREPROTECTIONDOMAIN												




			    IfcInterceptorTypeEnum									ADDED			




			    IfcWasteTerminalTypeEnum												




			      GREASEINTERCEPTOR			X			X			DELETED			




			      OILINTERCEPTOR			X			X			DELETED			




			      PETROLINTERCEPTOR			X			X			DELETED			




			    IfcFireSuppressionTerminal									ADDED			




			    IfcFireSuppressionTerminalType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcInterceptor									ADDED			




			    IfcInterceptorType									ADDED			




			    IfcSanitaryTerminal									ADDED			




			    IfcSanitaryTerminalType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcStackTerminal									ADDED			




			    IfcStackTerminalType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			    IfcWasteTerminal									ADDED			




			    IfcWasteTerminalType												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ApplicableOccurrence									MODIFIED			Type changed from IfcLabel to IfcIdentifier. 





			  IFCSTRUCTURALANALYSISDOMAIN												




			    IfcLoadGroupTypeEnum												




			      LOAD_COMBINATION_GROUP			X			X			DELETED			




			    IfcStructuralCurveActivityTypeEnum									ADDED			




			    IfcStructuralCurveMemberTypeEnum									ADDED			




			    IfcStructuralSurfaceActivityTypeEnum									ADDED			




			    IfcStructuralSurfaceMemberTypeEnum									ADDED			




			    IfcRelConnectsStructuralActivity												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelConnectsStructuralMember												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRelConnectsWithEccentricity												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcStructuralAnalysisModel												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      SharedPlacement									ADDED			




			    IfcStructuralCurveAction									ADDED			




			    IfcStructuralCurveConnection												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      Axis									ADDED			




			    IfcStructuralCurveMember												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Type changed from IfcStructuralCurveTypeEnum to IfcStructuralCurveMemberTypeEnum. 





			      Axis									ADDED			




			    IfcStructuralCurveMemberVarying												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Type changed from IfcStructuralCurveTypeEnum to IfcStructuralCurveMemberTypeEnum. 





			      Axis									ADDED			




			    IfcStructuralCurveReaction									ADDED			




			    IfcStructuralLinearAction												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      DestabilizingLoad									MODIFIED			Instantiation changed to OPTIONAL. 





			      ProjectedOrTrue			X			X			MODIFIED			Name changed from CausedBy to ProjectedOrTrue. 
Type changed from IfcStructuralReaction to IfcProjectedOrTrueLengthEnum. 





			      PredefinedType			X			X			MODIFIED			Name changed from ProjectedOrTrue to PredefinedType. 
Type changed from IfcProjectedOrTrueLengthEnum to IfcStructuralCurveActivityTypeEnum. 





			    IfcStructuralLoadCase									ADDED			




			    IfcStructuralLoadGroup												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcStructuralPlanarAction												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      DestabilizingLoad									MODIFIED			Instantiation changed to OPTIONAL. 





			      ProjectedOrTrue			X			X			MODIFIED			Name changed from CausedBy to ProjectedOrTrue. 
Type changed from IfcStructuralReaction to IfcProjectedOrTrueLengthEnum. 





			      PredefinedType			X			X			MODIFIED			Name changed from ProjectedOrTrue to PredefinedType. 
Type changed from IfcProjectedOrTrueLengthEnum to IfcStructuralSurfaceActivityTypeEnum. 





			    IfcStructuralPointAction												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      DestabilizingLoad									MODIFIED			Instantiation changed to OPTIONAL. 





			      CausedBy			X						DELETED			




			    IfcStructuralPointConnection												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      ConditionCoordinateSystem									ADDED			




			    IfcStructuralPointReaction												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcStructuralResultGroup												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcStructuralSurfaceAction									ADDED			




			    IfcStructuralSurfaceConnection												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcStructuralSurfaceMember												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Type changed from IfcStructuralSurfaceTypeEnum to IfcStructuralSurfaceMemberTypeEnum. 





			    IfcStructuralSurfaceMemberVarying												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Type changed from IfcStructuralSurfaceTypeEnum to IfcStructuralSurfaceMemberTypeEnum. 





			      SubsequentThickness			X						DELETED			




			      VaryingThicknessLocation			X						DELETED			




			    IfcStructuralSurfaceReaction									ADDED			




			    IfcRelAssociatesProfileProperties			X			X			DELETED			




			    IfcRelConnectsStructuralElement			X			X			DELETED			




			    IfcStructuralLinearActionVarying			X			X			DELETED			




			    IfcStructuralPlanarActionVarying			X			X			DELETED			




			  IFCSTRUCTURALELEMENTSDOMAIN												




			    IfcFootingTypeEnum												




			      CAISSON_FOUNDATION									ADDED			




			    IfcPileTypeEnum												




			      BORED									ADDED			




			      DRIVEN									ADDED			




			      JETGROUTING									ADDED			




			    IfcReinforcingBarTypeEnum									ADDED			




			    IfcReinforcingMeshTypeEnum									ADDED			




			    IfcSurfaceFeatureTypeEnum									ADDED			




			    IfcTendonAnchorTypeEnum									ADDED			




			    IfcVoidingFeatureTypeEnum									ADDED			




			    IfcBendingParameterSelect									ADDED			




			    IfcFooting												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcFootingType									ADDED			




			    IfcPile												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPileType									ADDED			




			    IfcReinforcementDefinitionProperties												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcReinforcingBar												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      NominalDiameter									MODIFIED			Instantiation changed to OPTIONAL. 





			      CrossSectionArea									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Name changed from BarRole to PredefinedType. 
Type changed from IfcReinforcingBarRoleEnum to IfcReinforcingBarTypeEnum. 
Instantiation changed to OPTIONAL. 





			    IfcReinforcingBarType									ADDED			




			    IfcReinforcingElementType									ADDED			




			    IfcReinforcingMesh												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      LongitudinalBarNominalDiameter									MODIFIED			Instantiation changed to OPTIONAL. 





			      TransverseBarNominalDiameter									MODIFIED			Instantiation changed to OPTIONAL. 





			      LongitudinalBarCrossSectionArea									MODIFIED			Instantiation changed to OPTIONAL. 





			      TransverseBarCrossSectionArea									MODIFIED			Instantiation changed to OPTIONAL. 





			      LongitudinalBarSpacing									MODIFIED			Instantiation changed to OPTIONAL. 





			      TransverseBarSpacing									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcReinforcingMeshType									ADDED			




			    IfcSurfaceFeature									ADDED			




			    IfcTendon												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									MODIFIED			Instantiation changed to OPTIONAL. 





			      NominalDiameter									MODIFIED			Instantiation changed to OPTIONAL. 





			      CrossSectionArea									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcTendonAnchor												




			      OwnerHistory									MODIFIED			Instantiation changed to OPTIONAL. 





			      PredefinedType									ADDED			




			    IfcTendonAnchorType									ADDED			




			    IfcTendonType									ADDED			




			    IfcVoidingFeature									ADDED			




			    IfcBuildingElementComponent									DELETED			




			    IfcBuildingElementPart									MOVED			Schema changed from IFCSTRUCTURALELEMENTSDOMAIN to IFCSHAREDCOMPONENTELEMENTS. 





			  IFCFACILITIESMGMTDOMAIN									DELETED			




			    IfcConditionCriterionSelect									DELETED			




			    IfcActionRequest									MOVED			Schema changed from IFCFACILITIESMGMTDOMAIN to IfcSharedMgmtElements. 





			    IfcCondition			X			X			DELETED			




			    IfcConditionCriterion			X			X			DELETED			




			    IfcEquipmentStandard			X			X			DELETED			




			    IfcFurnitureStandard			X			X			DELETED			




			    IfcMove			X			X			DELETED			




			    IfcOrderAction			X			X			DELETED			




			    IfcPermit									MOVED			Schema changed from IFCFACILITIESMGMTDOMAIN to IfcSharedMgmtElements. 





			RESOURCE DEFINITION DATA SCHEMAS




			  IFCACTORRESOURCE												




			    IfcRoleEnum												




			      COMMISSIONINGENGINEER									ADDED			




			      COMISSIONINGENGINEER			X			X			DELETED			




			    IfcOrganization												




			      Identification						X			MODIFIED			Name changed from Id to Identification. 





			    IfcOrganizationRelationship												




			      Name									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPerson												




			      Identification						X			MODIFIED			Name changed from Id to Identification. 





			    IfcTelecomAddress												




			      WWWHomePageURL									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      MessagingIDs									ADDED			




			  IFCAPPROVALRESOURCE												




			    IfcApproval												




			      Identifier									MODIFIED			Name changed from Description to Identifier. 
Type changed from IfcText to IfcIdentifier. 





			      Name			X			X			MODIFIED			Name changed from ApprovalDateTime to Name. 
Type changed from IfcDateTimeSelect to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Description									MODIFIED			Name changed from ApprovalStatus to Description. 
Type changed from IfcLabel to IfcText. 





			      TimeOfApproval									MODIFIED			Name changed from ApprovalLevel to TimeOfApproval. 
Type changed from IfcLabel to IfcDateTime. 





			      Status									MODIFIED			Name changed from ApprovalQualifier to Status. 
Type changed from IfcText to IfcLabel. 





			      Level						X			MODIFIED			Name changed from Name to Level. 
Instantiation changed to OPTIONAL. 





			      Qualifier									MODIFIED			Name changed from Identifier to Qualifier. 
Type changed from IfcIdentifier to IfcText. 
Instantiation changed to OPTIONAL. 





			      RequestingApproval									ADDED			




			      GivingApproval									ADDED			




			    IfcApprovalRelationship												




			      Name			X			X			MODIFIED			Name changed from RelatedApproval to Name. 
Type changed from IfcApproval to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Description			X			X			MODIFIED			Name changed from RelatingApproval to Description. 
Type changed from IfcApproval to IfcText. 
Instantiation changed to OPTIONAL. 





			      RelatingApproval			X			X			MODIFIED			Name changed from Description to RelatingApproval. 
Type changed from IfcText to IfcApproval. 
Instantiation changed from OPTIONAL. 





			      RelatedApprovals			X			X			MODIFIED			Name changed from Name to RelatedApprovals. 
Type changed from IfcLabel to IfcApproval. 
Aggregation changed from NONE to SET. 





			    IfcResourceApprovalRelationship									ADDED			




			    IfcApprovalActorRelationship			X			X			DELETED			




			    IfcApprovalPropertyRelationship			X			X			DELETED			




			  IFCCONSTRAINTRESOURCE												




			    IfcBenchmarkEnum												




			      INCLUDES									ADDED			




			      NOTINCLUDES									ADDED			




			      INCLUDEDIN									ADDED			




			      NOTINCLUDEDIN									ADDED			




			    IfcLogicalOperatorEnum												




			      LOGICALXOR									ADDED			




			      LOGICALNOTAND									ADDED			




			      LOGICALNOTOR									ADDED			




			    IfcObjectiveEnum												




			      CODEWAIVER									ADDED			




			      EXTERNAL									ADDED			




			      MERGECONFLICT									ADDED			




			      MODELVIEW									ADDED			




			      PARAMETER									ADDED			




			    IfcMetricValueSelect												




			      IfcAppliedValue									ADDED			




			      IfcValue									ADDED			




			      IfcReference									ADDED			




			      IfcDateTimeSelect			X			X			DELETED			




			      IfcText									DELETED			




			      IfcCostValue									DELETED			




			    IfcMetric												




			      CreationTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      ReferencePath									ADDED			




			    IfcObjective												




			      CreationTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      BenchmarkValues			X			X			MODIFIED			Type changed from IfcMetric to IfcConstraint. 
Aggregation changed from NONE to LIST. 





			      LogicalAggregator			X			X			MODIFIED			Name changed from ResultValues to LogicalAggregator. 
Type changed from IfcMetric to IfcLogicalOperatorEnum. 





			    IfcReference									ADDED			




			    IfcResourceConstraintRelationship									ADDED			




			    IfcConstraintAggregationRelationship			X			X			DELETED			




			    IfcConstraintClassificationRelationship			X			X			DELETED			




			    IfcConstraintRelationship			X			X			DELETED			




			    IfcPropertyConstraintRelationship			X			X			DELETED			




			  IFCCOSTRESOURCE												




			    IfcAppliedValueSelect												




			      IfcValue									ADDED			




			      IfcReference									ADDED			




			      IfcRatioMeasure									DELETED			




			      IfcMonetaryMeasure									DELETED			




			    IfcAppliedValue									MODIFIED			Instantiation changed from ABSTRACT. 





			      ApplicableDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDate. 





			      FixedUntilDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDate. 





			      Category									ADDED			




			      Condition									ADDED			




			      ArithmeticOperator									ADDED			




			      Components									ADDED			




			    IfcCostValue												




			      ApplicableDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDate. 





			      FixedUntilDate			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDate. 





			      Category						X			MODIFIED			Name changed from CostType to Category. 
Instantiation changed to OPTIONAL. 





			      Condition									MODIFIED			Type changed from IfcText to IfcLabel. 





			      ArithmeticOperator									ADDED			




			      Components									ADDED			




			    IfcCurrencyRelationship												




			      Name			X			X			MODIFIED			Name changed from RelatingMonetaryUnit to Name. 
Type changed from IfcMonetaryUnit to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Description			X			X			MODIFIED			Name changed from RelatedMonetaryUnit to Description. 
Type changed from IfcMonetaryUnit to IfcText. 
Instantiation changed to OPTIONAL. 





			      RelatingMonetaryUnit			X			X			MODIFIED			Name changed from ExchangeRate to RelatingMonetaryUnit. 
Type changed from IfcPositiveRatioMeasure to IfcMonetaryUnit. 





			      RelatedMonetaryUnit			X			X			MODIFIED			Name changed from RateDateTime to RelatedMonetaryUnit. 
Type changed from IfcDateAndTime to IfcMonetaryUnit. 





			      ExchangeRate			X			X			MODIFIED			Name changed from RateSource to ExchangeRate. 
Type changed from IfcLibraryInformation to IfcPositiveRatioMeasure. 
Instantiation changed from OPTIONAL. 





			      RateDateTime									ADDED			




			      RateSource									ADDED			




			    IfcAppliedValueRelationship			X			X			DELETED			




			    IfcEnvironmentalImpactValue			X			X			DELETED			




			    IfcReferencesValueDocument			X			X			DELETED			




			  IFCDATETIMERESOURCE												




			    IfcDate									ADDED			




			    IfcDateTime									ADDED			




			    IfcDayInWeekNumber									ADDED			




			    IfcDuration									ADDED			




			    IfcTime									ADDED			




			    IfcTimeStamp									MOVED			Schema changed from IFCMEASURERESOURCE to IFCDATETIMERESOURCE. 





			    IfcDataOriginEnum									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			    IfcRecurrenceTypeEnum									ADDED			




			    IfcTaskDurationEnum									ADDED			




			    IfcTimeSeriesDataTypeEnum									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			    IfcTimeOrRatioSelect									ADDED			




			    IfcEventTime									ADDED			




			    IfcIrregularTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			      StartTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      EndTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			    IfcIrregularTimeSeriesValue									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			      TimeStamp			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			    IfcLagTime									ADDED			




			    IfcRecurrencePattern									ADDED			




			    IfcRegularTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			      StartTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			      EndTime			X			X			MODIFIED			Type changed from IfcDateTimeSelect to IfcDateTime. 





			    IfcResourceTime									ADDED			




			    IfcSchedulingTime									ADDED			




			    IfcTaskTime									ADDED			




			    IfcTaskTimeRecurring									ADDED			




			    IfcTimePeriod									ADDED			




			    IfcTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			    IfcTimeSeriesValue									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IFCDATETIMERESOURCE. 





			    IfcWorkTime									ADDED			




			    IfcCalendarDate			X			X			DELETED			




			    IfcCoordinatedUniversalTimeOffset			X			X			DELETED			




			    IfcDateAndTime			X			X			DELETED			




			    IfcLocalTime			X			X			DELETED			




			  IFCEXTERNALREFERENCERESOURCE												




			    IfcLanguageId									ADDED			




			    IfcURIReference									ADDED			




			    IfcClassificationReferenceSelect									ADDED			




			    IfcClassificationSelect									ADDED			




			    IfcResourceObjectSelect									ADDED			




			    IfcClassification												




			      Source									MODIFIED			Instantiation changed to OPTIONAL. 





			      Edition									MODIFIED			Instantiation changed to OPTIONAL. 





			      EditionDate			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDate. 





			      Description									ADDED			




			      Location									ADDED			




			      ReferenceTokens									ADDED			




			    IfcClassificationReference												




			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			      ReferencedSource									MODIFIED			Type changed from IfcClassification to IfcClassificationReferenceSelect. 





			      Description									ADDED			




			      Sort									ADDED			




			    IfcDocumentInformation												




			      Identification						X			MODIFIED			Name changed from DocumentId to Identification. 





			      Location			X			X			MODIFIED			Name changed from DocumentReferences to Location. 
Type changed from IfcDocumentReference to IfcURIReference. 
Aggregation changed from SET to NONE. 





			      CreationTime			X			X			MODIFIED			Type changed from IfcDateAndTime to IfcDateTime. 





			      LastRevisionTime			X			X			MODIFIED			Type changed from IfcDateAndTime to IfcDateTime. 





			      ElectronicFormat			X			X			MODIFIED			Type changed from IfcDocumentElectronicFormat to IfcIdentifier. 





			      ValidFrom			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDate. 





			      ValidUntil			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDate. 





			    IfcDocumentInformationRelationship												




			      Name			X			X			MODIFIED			Name changed from RelatingDocument to Name. 
Type changed from IfcDocumentInformation to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Description			X			X			MODIFIED			Name changed from RelatedDocuments to Description. 
Type changed from IfcDocumentInformation to IfcText. 
Instantiation changed to OPTIONAL. 
Aggregation changed from SET to NONE. 





			      RelatingDocument			X			X			MODIFIED			Name changed from RelationshipType to RelatingDocument. 
Type changed from IfcLabel to IfcDocumentInformation. 
Instantiation changed from OPTIONAL. 





			      RelatedDocuments									ADDED			




			      RelationshipType									ADDED			




			    IfcDocumentReference												




			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			      Description									ADDED			




			      ReferencedDocument									ADDED			




			    IfcExternalInformation									ADDED			




			    IfcExternalReferenceRelationship									ADDED			




			    IfcLibraryInformation												




			      Publisher									MODIFIED			Type changed from IfcOrganization to IfcActorSelect. 





			      VersionDate			X			X			MODIFIED			Type changed from IfcCalendarDate to IfcDateTime. 





			      Location			X			X			MODIFIED			Name changed from LibraryReference to Location. 
Type changed from IfcLibraryReference to IfcURIReference. 
Aggregation changed from SET to NONE. 





			      Description									ADDED			




			    IfcLibraryReference												




			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			      Description									ADDED			




			      Language									ADDED			




			      ReferencedLibrary									ADDED			




			    IfcResourceLevelRelationship									ADDED			




			    IfcClassificationItem			X			X			DELETED			




			    IfcClassificationItemRelationship			X			X			DELETED			




			    IfcClassificationNotation			X			X			DELETED			




			    IfcClassificationNotationFacet			X			X			DELETED			




			    IfcDocumentElectronicFormat			X			X			DELETED			




			  IFCGEOMETRICCONSTRAINTRESOURCE												




			    IfcGridPlacementDirectionSelect									ADDED			




			    IfcSolidOrShell									ADDED			




			    IfcConnectionVolumeGeometry									ADDED			




			    IfcGridPlacement												




			      PlacementRefDirection									MODIFIED			Type changed from IfcVirtualGridIntersection to IfcGridPlacementDirectionSelect. 





			    IfcConnectionPortGeometry			X			X			DELETED			




			  IFCGEOMETRICMODELRESOURCE												




			    IfcAdvancedBrep									ADDED			




			    IfcAdvancedBrepWithVoids									ADDED			




			    IfcCartesianPointList									ADDED			




			    IfcCartesianPointList3D									ADDED			




			    IfcExtrudedAreaSolid												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcExtrudedAreaSolidTapered									ADDED			




			    IfcFixedReferenceSweptAreaSolid									ADDED			




			    IfcRevolvedAreaSolid												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcRevolvedAreaSolidTapered									ADDED			




			    IfcSurfaceCurveSweptAreaSolid												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      StartParam									MODIFIED			Instantiation changed to OPTIONAL. 





			      EndParam									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSweptDiskSolid												




			      StartParam									MODIFIED			Instantiation changed to OPTIONAL. 





			      EndParam									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSweptDiskSolidPolygonal									ADDED			




			    IfcTessellatedFaceSet									ADDED			




			    IfcTessellatedItem									ADDED			




			    IfcTriangulatedFaceSet									ADDED			




			  IFCGEOMETRYRESOURCE												




			    IfcBSplineSurfaceForm									ADDED			




			    IfcKnotType									ADDED			




			    IfcCurveOnSurface									ADDED			




			    IfcBoundaryCurve									ADDED			




			    IfcBoundedSurface									MODIFIED			Instantiation changed to ABSTRACT. 





			    IfcBSplineCurveWithKnots									ADDED			




			    IfcBSplineSurface									ADDED			




			    IfcBSplineSurfaceWithKnots									ADDED			




			    IfcCompositeCurveOnSurface									ADDED			




			    IfcCurveBoundedSurface									ADDED			




			    IfcCylindricalSurface									ADDED			




			    IfcOuterBoundaryCurve									ADDED			




			    IfcPcurve									ADDED			




			    IfcRationalBSplineCurveWithKnots									ADDED			




			    IfcRationalBSplineSurfaceWithKnots									ADDED			




			    IfcReparametrisedCompositeCurveSegment									ADDED			




			    IfcSurfaceOfLinearExtrusion												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSurfaceOfRevolution												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    Ifc2DCompositeCurve			X			X			DELETED			




			    IfcBezierCurve			X			X			DELETED			




			    IfcRationalBezierCurve			X			X			DELETED			




			  IFCMATERIALRESOURCE												




			    IfcCardinalPointReference									ADDED			




			    IfcMaterialSelect												




			      IfcMaterialUsageDefinition									ADDED			




			      IfcMaterialDefinition									ADDED			




			      IfcMaterial									DELETED			




			      IfcMaterialLayerSetUsage									DELETED			




			      IfcMaterialLayerSet									DELETED			




			      IfcMaterialLayer									DELETED			




			    IfcMaterial												




			      Description									ADDED			




			      Category									ADDED			




			    IfcMaterialClassificationRelationship												




			      MaterialClassifications			X			X			MODIFIED			Type changed from IfcClassificationNotationSelect to IfcClassificationSelect. 





			    IfcMaterialConstituent									ADDED			




			    IfcMaterialConstituentSet									ADDED			




			    IfcMaterialDefinition									ADDED			




			    IfcMaterialLayer												




			      LayerThickness									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      Name									ADDED			




			      Description									ADDED			




			      Category									ADDED			




			      Priority									ADDED			




			    IfcMaterialLayerSet												




			      Description									ADDED			




			    IfcMaterialLayerSetUsage												




			      ReferenceExtent									ADDED			




			    IfcMaterialLayerWithOffsets									ADDED			




			    IfcMaterialProfile									ADDED			




			    IfcMaterialProfileSet									ADDED			




			    IfcMaterialProfileSetUsage									ADDED			




			    IfcMaterialProfileSetUsageTapering									ADDED			




			    IfcMaterialProfileWithOffsets									ADDED			




			    IfcMaterialProperties									MODIFIED			Schema changed from IFCMATERIALPROPERTYRESOURCE to IFCMATERIALRESOURCE. 
Instantiation changed from ABSTRACT. 





			      Name			X			X			MODIFIED			Name changed from Material to Name. 
Type changed from IfcMaterial to IfcIdentifier. 
Instantiation changed to OPTIONAL. 





			      Description									ADDED			




			      Properties									ADDED			




			      Material									ADDED			




			    IfcMaterialRelationship									ADDED			




			    IfcMaterialUsageDefinition									ADDED			




			  IFCMEASURERESOURCE												




			    IfcAreaDensityMeasure									ADDED			




			    IfcNonNegativeLengthMeasure									ADDED			




			    IfcSoundPowerLevelMeasure									ADDED			




			    IfcSoundPressureLevelMeasure									ADDED			




			    IfcTemperatureRateOfChangeMeasure									ADDED			




			    IfcDerivedUnitEnum												




			      AREADENSITYUNIT									ADDED			




			      SOUNDPOWERLEVELUNIT									ADDED			




			      SOUNDPRESSURELEVELUNIT									ADDED			




			      TEMPERATURERATEOFCHANGEUNIT									ADDED			




			    IfcDerivedMeasureValue												




			      IfcTemperatureRateOfChangeMeasure									ADDED			




			      IfcAreaDensityMeasure									ADDED			




			      IfcSoundPowerLevelMeasure									ADDED			




			      IfcSoundPressureLevelMeasure									ADDED			




			      IfcTimeStamp			X			X			DELETED			




			    IfcMeasureValue												




			      IfcNonNegativeLengthMeasure									ADDED			




			    IfcSimpleValue												




			      IfcDateTime									ADDED			




			      IfcDate									ADDED			




			      IfcTime									ADDED			




			      IfcDuration									ADDED			




			      IfcTimeStamp									ADDED			




			    IfcConversionBasedUnitWithOffset									ADDED			




			    IfcMonetaryUnit												




			      Currency			X			X			MODIFIED			Type changed from IfcCurrencyEnum to IfcLabel. 





			  IFCPRESENTATIONAPPEARANCERESOURCE												




			    IfcFontStyle									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcFontVariant									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcFontWeight									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcPresentableText									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextFontName									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcColour									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcHatchLineDistanceSelect												




			      IfcVector									ADDED			




			      IfcOneDirectionRepeatFactor			X			X			DELETED			




			    IfcPresentationStyleSelect												




			      IfcSymbolStyle			X			X			DELETED			




			    IfcStyleAssignmentSelect									ADDED			




			    IfcTextFontSelect									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcBlobTexture												




			      Mode			X			X			MODIFIED			Name changed from TextureType to Mode. 
Type changed from IfcSurfaceTextureEnum to IfcIdentifier. 
Instantiation changed to OPTIONAL. 





			      Parameter						X			MODIFIED			Name changed from RasterFormat to Parameter. 
Instantiation changed to OPTIONAL. 
Aggregation changed from NONE to LIST. 





			      RasterFormat			X			X			MODIFIED			Name changed from RasterCode to RasterFormat. 
Type changed from BOOLEAN to IfcIdentifier. 





			      RasterCode									ADDED			




			    IfcColourRgb									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcColourRgbList									ADDED			




			    IfcColourSpecification									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcCurveStyle												




			      ModelOrDraughting									ADDED			




			    IfcDraughtingPreDefinedColour									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcExternallyDefinedHatchStyle												




			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			    IfcExternallyDefinedSurfaceStyle												




			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			    IfcExternallyDefinedTextFont									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			      Location									MODIFIED			Type changed from IfcLabel to IfcURIReference. 





			      Identification						X			MODIFIED			Name changed from ItemReference to Identification. 





			    IfcFillAreaStyle												




			      ModelorDraughting									ADDED			




			    IfcFillAreaStyleTiles												




			      TilingPattern			X			X			MODIFIED			Type changed from IfcOneDirectionRepeatFactor to IfcVector. 
Aggregation changed from NONE to LIST. 





			      Tiles			X			X			MODIFIED			Type changed from IfcFillAreaStyleTileShapeSelect to IfcStyledItem. 





			    IfcImageTexture												




			      Mode			X			X			MODIFIED			Name changed from TextureType to Mode. 
Type changed from IfcSurfaceTextureEnum to IfcIdentifier. 
Instantiation changed to OPTIONAL. 





			      Parameter						X			MODIFIED			Name changed from UrlReference to Parameter. 
Instantiation changed to OPTIONAL. 
Aggregation changed from NONE to LIST. 





			      URLReference									ADDED			




			    IfcIndexedColourMap									ADDED			




			    IfcIndexedTextureMap									ADDED			




			    IfcIndexedTriangleTextureMap									ADDED			




			    IfcPixelTexture												




			      Mode			X			X			MODIFIED			Name changed from TextureType to Mode. 
Type changed from IfcSurfaceTextureEnum to IfcIdentifier. 
Instantiation changed to OPTIONAL. 





			      Parameter			X			X			MODIFIED			Name changed from Width to Parameter. 
Type changed from IfcInteger to IfcIdentifier. 
Instantiation changed to OPTIONAL. 
Aggregation changed from NONE to LIST. 





			      Width						X			MODIFIED			Name changed from Height to Width. 





			      Height						X			MODIFIED			Name changed from ColourComponents to Height. 





			      ColourComponents			X			X			MODIFIED			Name changed from Pixel to ColourComponents. 
Type changed from BINARY (32) to IfcInteger. 
Aggregation changed from LIST to NONE. 





			      Pixel									ADDED			




			    IfcPreDefinedColour									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcPreDefinedItem									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcPreDefinedTextFont									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcStyledItem												




			      Styles									MODIFIED			Type changed from IfcPresentationStyleAssignment to IfcStyleAssignmentSelect. 





			    IfcTextStyle												




			      TextCharacterAppearance			X			X			MODIFIED			Type changed from IfcCharacterStyleSelect to IfcTextStyleForDefinedFont. 





			      TextStyle			X			X			MODIFIED			Type changed from IfcTextStyleSelect to IfcTextStyleTextModel. 





			      ModelOrDraughting									ADDED			




			    IfcTextStyleFontModel									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			      FontFamily									MODIFIED			Instantiation changed from OPTIONAL. 





			    IfcTextureCoordinate									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextureCoordinateGenerator									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			      Maps			X			X			MODIFIED			Name changed from Mode to Maps. 
Type changed from IfcLabel to IfcSurfaceTexture. 
Aggregation changed from NONE to LIST. 





			      Mode			X			X			MODIFIED			Name changed from Parameter to Mode. 
Type changed from IfcSimpleValue to IfcLabel. 
Aggregation changed from LIST to NONE. 





			      Parameter									ADDED			




			    IfcTextureMap									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			      Maps			X			X			MODIFIED			Name changed from TextureMaps to Maps. 
Type changed from IfcVertexBasedTextureMap to IfcSurfaceTexture. 
Aggregation changed from SET to LIST. 





			      Vertices									ADDED			




			      MappedTo									ADDED			




			    IfcTextureVertex									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextureVertexList									ADDED			




			    IfcFillAreaStyleTileSymbolWithStyle			X			X			DELETED			




			    IfcOneDirectionRepeatFactor			X			X			DELETED			




			    IfcSymbolStyle			X			X			DELETED			




			    IfcTextStyleWithBoxCharacteristics			X			X			DELETED			




			    IfcTwoDirectionRepeatFactor			X			X			DELETED			




			  IFCPRESENTATIONDEFINITIONRESOURCE												




			    IfcPlanarBox									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONDEFINITIONRESOURCE. 





			    IfcPlanarExtent									MOVED			Schema changed from IFCPRESENTATIONRESOURCE to IFCPRESENTATIONDEFINITIONRESOURCE. 





			    IfcPresentationItem									ADDED			




			    IfcAnnotationCurveOccurrence			X			X			DELETED			




			    IfcAnnotationFillAreaOccurrence			X			X			DELETED			




			    IfcAnnotationOccurrence									DELETED			




			    IfcAnnotationSurface			X			X			DELETED			




			    IfcAnnotationSurfaceOccurrence			X			X			DELETED			




			    IfcAnnotationSymbolOccurrence			X			X			DELETED			




			    IfcAnnotationTextOccurrence			X			X			DELETED			




			    IfcDefinedSymbol			X			X			DELETED			




			    IfcExternallyDefinedSymbol			X			X			DELETED			




			    IfcPreDefinedSymbol									DELETED			




			    IfcTextureCoordinate									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextureCoordinateGenerator									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextureMap									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcTextureVertex									MOVED			Schema changed from IFCPRESENTATIONDEFINITIONRESOURCE to IFCPRESENTATIONAPPEARANCERESOURCE. 





			    IfcVertexBasedTextureMap			X			X			DELETED			




			  IFCPRESENTATIONORGANIZATIONRESOURCE												




			    IfcPresentationLayerWithStyle												




			      LayerStyles			X			X			MODIFIED			Type changed from IfcPresentationStyleSelect to IfcPresentationStyle. 





			  IFCPROFILERESOURCE												




			    IfcReinforcingBarRoleEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcReinforcingBarSurfaceEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcSectionTypeEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcAsymmetricIShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      BottomFlangeWidth						X			MODIFIED			Name changed from OverallWidth to BottomFlangeWidth. 





			      BottomFlangeThickness						X			MODIFIED			Name changed from FlangeThickness to BottomFlangeThickness. 





			      BottomFlangeFilletRadius									MODIFIED			Name changed from FilletRadius to BottomFlangeFilletRadius. 
Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      TopFlangeFilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      BottomFlangeEdgeRadius									MODIFIED			Name changed from CentreOfGravityInY to BottomFlangeEdgeRadius. 
Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      BottomFlangeSlope									ADDED			




			      TopFlangeEdgeRadius									ADDED			




			      TopFlangeSlope									ADDED			




			    IfcCircleHollowProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcCircleProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcCShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      InternalFilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      CentreOfGravityInX			X						DELETED			




			    IfcEllipseProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcIShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      FilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      FlangeEdgeRadius									ADDED			




			      FlangeSlope									ADDED			




			    IfcLShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      FilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      EdgeRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      CentreOfGravityInX			X						DELETED			




			      CentreOfGravityInY			X						DELETED			




			    IfcMirroredProfileDef									ADDED			




			    IfcProfileDef									MODIFIED			Instantiation changed from ABSTRACT. 





			    IfcProfileProperties									MODIFIED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 
Instantiation changed from ABSTRACT. 





			      Name									MODIFIED			Name changed from ProfileName to Name. 
Type changed from IfcLabel to IfcIdentifier. 





			      Description			X			X			MODIFIED			Name changed from ProfileDefinition to Description. 
Type changed from IfcProfileDef to IfcText. 





			      Properties									ADDED			




			      ProfileDefinition									ADDED			




			    IfcRectangleHollowProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      InnerFilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      OuterFilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			    IfcRectangleProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcReinforcementBarProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcRoundedRectangleProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcSectionProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcSectionReinforcementProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IFCPROFILERESOURCE. 





			    IfcTrapeziumProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcTShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      FilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      FlangeEdgeRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      WebEdgeRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      CentreOfGravityInY			X						DELETED			




			    IfcUShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      FilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      EdgeRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      CentreOfGravityInX			X						DELETED			




			    IfcZShapeProfileDef												




			      Position									MODIFIED			Instantiation changed to OPTIONAL. 





			      FilletRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			      EdgeRadius									MODIFIED			Type changed from IfcPositiveLengthMeasure to IfcNonNegativeLengthMeasure. 





			    IfcCraneRailAShapeProfileDef			X			X			DELETED			




			    IfcCraneRailFShapeProfileDef			X			X			DELETED			




			  IFCPROPERTYRESOURCE												




			    IfcCurveInterpolationEnum									ADDED			




			    IfcObjectReferenceSelect												




			      IfcMaterialDefinition									ADDED			




			      IfcTable									ADDED			




			      IfcMaterial									DELETED			




			      IfcDateAndTime			X			X			DELETED			




			      IfcMaterialList			X			X			DELETED			




			      IfcCalendarDate			X			X			DELETED			




			      IfcLocalTime			X			X			DELETED			




			      IfcMaterialLayer									DELETED			




			    IfcExtendedProperties									ADDED			




			    IfcPreDefinedProperties									ADDED			




			    IfcPropertyAbstraction									ADDED			




			    IfcPropertyBoundedValue												




			      SetPointValue									ADDED			




			    IfcPropertyDependencyRelationship												




			      Name			X			X			MODIFIED			Name changed from DependingProperty to Name. 
Type changed from IfcProperty to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Description			X			X			MODIFIED			Name changed from DependantProperty to Description. 
Type changed from IfcProperty to IfcText. 
Instantiation changed to OPTIONAL. 





			      DependingProperty			X			X			MODIFIED			Name changed from Name to DependingProperty. 
Type changed from IfcLabel to IfcProperty. 
Instantiation changed from OPTIONAL. 





			      DependantProperty			X			X			MODIFIED			Name changed from Description to DependantProperty. 
Type changed from IfcText to IfcProperty. 
Instantiation changed from OPTIONAL. 





			    IfcPropertyEnumeratedValue												




			      EnumerationValues									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPropertyListValue												




			      ListValues									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPropertyReferenceValue												




			      UsageName									MODIFIED			Type changed from IfcLabel to IfcText. 





			      PropertyReference									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcPropertyTableValue												




			      DefiningValues									MODIFIED			Instantiation changed to OPTIONAL. 





			      DefinedValues									MODIFIED			Instantiation changed to OPTIONAL. 





			      CurveInterpolation									ADDED			




			  IFCQUANTITYRESOURCE												




			    IfcQuantityArea												




			      Formula									ADDED			




			    IfcQuantityCount												




			      Formula									ADDED			




			    IfcQuantityLength												




			      Formula									ADDED			




			    IfcQuantityTime												




			      Formula									ADDED			




			    IfcQuantityVolume												




			      Formula									ADDED			




			    IfcQuantityWeight												




			      Formula									ADDED			




			  IFCREPRESENTATIONRESOURCE												




			    IfcCoordinateReferenceSystemSelect									ADDED			




			    IfcProductRepresentationSelect									ADDED			




			    IfcCoordinateOperation									ADDED			




			    IfcCoordinateReferenceSystem									ADDED			




			    IfcMapConversion									ADDED			




			    IfcProductRepresentation									MODIFIED			Instantiation changed to ABSTRACT. 





			    IfcProjectedCRS									ADDED			




			    IfcRepresentation									MODIFIED			Instantiation changed to ABSTRACT. 





			    IfcRepresentationContext									MODIFIED			Instantiation changed to ABSTRACT. 





			    IfcShapeAspect												




			      PartOfProductDefinitionShape									MODIFIED			Type changed from IfcProductDefinitionShape to IfcProductRepresentationSelect. 
Instantiation changed to OPTIONAL. 





			  IFCSTRUCTURALLOADRESOURCE												




			    IfcModulusOfRotationalSubgradeReactionSelect									ADDED			




			    IfcModulusOfSubgradeReactionSelect									ADDED			




			    IfcModulusOfTranslationalSubgradeReactionSelect									ADDED			




			    IfcRotationalStiffnessSelect									ADDED			




			    IfcTranslationalStiffnessSelect									ADDED			




			    IfcWarpingStiffnessSelect									ADDED			




			    IfcBoundaryEdgeCondition												




			      TranslationalStiffnessByLengthX									MODIFIED			Name changed from LinearStiffnessByLengthX to TranslationalStiffnessByLengthX. 
Type changed from IfcModulusOfLinearSubgradeReactionMeasure to IfcModulusOfTranslationalSubgradeReactionSelect. 





			      TranslationalStiffnessByLengthY									MODIFIED			Name changed from LinearStiffnessByLengthY to TranslationalStiffnessByLengthY. 
Type changed from IfcModulusOfLinearSubgradeReactionMeasure to IfcModulusOfTranslationalSubgradeReactionSelect. 





			      TranslationalStiffnessByLengthZ									MODIFIED			Name changed from LinearStiffnessByLengthZ to TranslationalStiffnessByLengthZ. 
Type changed from IfcModulusOfLinearSubgradeReactionMeasure to IfcModulusOfTranslationalSubgradeReactionSelect. 





			      RotationalStiffnessByLengthX									MODIFIED			Type changed from IfcModulusOfRotationalSubgradeReactionMeasure to IfcModulusOfRotationalSubgradeReactionSelect. 





			      RotationalStiffnessByLengthY									MODIFIED			Type changed from IfcModulusOfRotationalSubgradeReactionMeasure to IfcModulusOfRotationalSubgradeReactionSelect. 





			      RotationalStiffnessByLengthZ									MODIFIED			Type changed from IfcModulusOfRotationalSubgradeReactionMeasure to IfcModulusOfRotationalSubgradeReactionSelect. 





			    IfcBoundaryFaceCondition												




			      TranslationalStiffnessByAreaX									MODIFIED			Name changed from LinearStiffnessByAreaX to TranslationalStiffnessByAreaX. 
Type changed from IfcModulusOfSubgradeReactionMeasure to IfcModulusOfSubgradeReactionSelect. 





			      TranslationalStiffnessByAreaY									MODIFIED			Name changed from LinearStiffnessByAreaY to TranslationalStiffnessByAreaY. 
Type changed from IfcModulusOfSubgradeReactionMeasure to IfcModulusOfSubgradeReactionSelect. 





			      TranslationalStiffnessByAreaZ									MODIFIED			Name changed from LinearStiffnessByAreaZ to TranslationalStiffnessByAreaZ. 
Type changed from IfcModulusOfSubgradeReactionMeasure to IfcModulusOfSubgradeReactionSelect. 





			    IfcBoundaryNodeCondition												




			      TranslationalStiffnessX									MODIFIED			Name changed from LinearStiffnessX to TranslationalStiffnessX. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      TranslationalStiffnessY									MODIFIED			Name changed from LinearStiffnessY to TranslationalStiffnessY. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      TranslationalStiffnessZ									MODIFIED			Name changed from LinearStiffnessZ to TranslationalStiffnessZ. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      RotationalStiffnessX									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			      RotationalStiffnessY									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			      RotationalStiffnessZ									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			    IfcBoundaryNodeConditionWarping												




			      TranslationalStiffnessX									MODIFIED			Name changed from LinearStiffnessX to TranslationalStiffnessX. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      TranslationalStiffnessY									MODIFIED			Name changed from LinearStiffnessY to TranslationalStiffnessY. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      TranslationalStiffnessZ									MODIFIED			Name changed from LinearStiffnessZ to TranslationalStiffnessZ. 
Type changed from IfcLinearStiffnessMeasure to IfcTranslationalStiffnessSelect. 





			      RotationalStiffnessX									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			      RotationalStiffnessY									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			      RotationalStiffnessZ									MODIFIED			Type changed from IfcRotationalStiffnessMeasure to IfcRotationalStiffnessSelect. 





			      WarpingStiffness									MODIFIED			Type changed from IfcWarpingMomentMeasure to IfcWarpingStiffnessSelect. 





			    IfcStructuralLoadConfiguration									ADDED			




			    IfcStructuralLoadOrResult									ADDED			




			    IfcStructuralLoadTemperature												




			      DeltaTConstant						X			MODIFIED			Name changed from DeltaT_Constant to DeltaTConstant. 





			      DeltaTY						X			MODIFIED			Name changed from DeltaT_Y to DeltaTY. 





			      DeltaTZ						X			MODIFIED			Name changed from DeltaT_Z to DeltaTZ. 





			    IfcSurfaceReinforcementArea									ADDED			




			  IFCTOPOLOGYRESOURCE												




			    IfcAdvancedFace									ADDED			




			  IFCUTILITYRESOURCE												




			    IfcChangeActionEnum												




			      NOTDEFINED									ADDED			




			      MODIFIEDADDED			X			X			DELETED			




			      MODIFIEDDELETED			X			X			DELETED			




			    IfcOwnerHistory												




			      ChangeAction									MODIFIED			Instantiation changed to OPTIONAL. 





			    IfcTable												




			      Name			X			X			MODIFIED			Type changed from STRING to IfcLabel. 
Instantiation changed to OPTIONAL. 





			      Rows									MODIFIED			Instantiation changed to OPTIONAL. 





			      Columns									ADDED			




			    IfcTableColumn									ADDED			




			    IfcTableRow												




			      RowCells									MODIFIED			Instantiation changed to OPTIONAL. 





			      IsHeading									MODIFIED			Instantiation changed to OPTIONAL. 





			  IFCMATERIALPROPERTYRESOURCE									DELETED			




			    IfcExtendedMaterialProperties			X			X			DELETED			




			    IfcFuelProperties			X			X			DELETED			




			    IfcGeneralMaterialProperties			X			X			DELETED			




			    IfcHygroscopicMaterialProperties			X			X			DELETED			




			    IfcMaterialProperties									MOVED			Schema changed from IFCMATERIALPROPERTYRESOURCE to IfcMaterialResource. 





			    IfcMechanicalConcreteMaterialProperties			X			X			DELETED			




			    IfcMechanicalMaterialProperties			X			X			DELETED			




			    IfcMechanicalSteelMaterialProperties			X			X			DELETED			




			    IfcOpticalMaterialProperties			X			X			DELETED			




			    IfcProductsOfCombustionProperties			X			X			DELETED			




			    IfcRelaxation			X			X			DELETED			




			    IfcThermalMaterialProperties			X			X			DELETED			




			    IfcWaterProperties			X			X			DELETED			




			  IFCPRESENTATIONDIMENSIONINGRESOURCE									DELETED			




			    IfcDimensionExtentUsage									DELETED			




			    IfcDraughtingCalloutElement									DELETED			




			    IfcAngularDimension			X			X			DELETED			




			    IfcDiameterDimension			X			X			DELETED			




			    IfcDimensionCalloutRelationship			X			X			DELETED			




			    IfcDimensionCurve			X			X			DELETED			




			    IfcDimensionCurveDirectedCallout			X			X			DELETED			




			    IfcDimensionCurveTerminator			X			X			DELETED			




			    IfcDimensionPair			X			X			DELETED			




			    IfcDraughtingCallout			X			X			DELETED			




			    IfcDraughtingCalloutRelationship			X			X			DELETED			




			    IfcLinearDimension			X			X			DELETED			




			    IfcPreDefinedDimensionSymbol			X			X			DELETED			




			    IfcPreDefinedPointMarkerSymbol			X			X			DELETED			




			    IfcPreDefinedTerminatorSymbol			X			X			DELETED			




			    IfcProjectionCurve			X			X			DELETED			




			    IfcRadiusDimension			X			X			DELETED			




			    IfcStructuredDimensionCallout			X			X			DELETED			




			    IfcTerminatorSymbol			X			X			DELETED			




			  IFCPRESENTATIONRESOURCE									DELETED			




			    IfcFontStyle									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcFontVariant									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcFontWeight									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcPresentableText									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcTextFontName									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcColour									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcTextFontSelect									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcColourRgb									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcColourSpecification									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcDraughtingPreDefinedColour									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcDraughtingPreDefinedTextFont			X			X			DELETED			




			    IfcExternallyDefinedTextFont									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcPlanarBox									MOVED			Schema changed from IfcPresentationResource to IfcPresentationDefinitionResource. 





			    IfcPlanarExtent									MOVED			Schema changed from IfcPresentationResource to IfcPresentationDefinitionResource. 





			    IfcPreDefinedColour									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcPreDefinedItem									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcPreDefinedTextFont									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			    IfcTextStyleFontModel									MOVED			Schema changed from IfcPresentationResource to IfcPresentationAppearanceResource. 





			  IFCPROFILEPROPERTYRESOURCE									DELETED			




			    IfcReinforcingBarRoleEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcReinforcingBarSurfaceEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcRibPlateDirectionEnum									DELETED			




			    IfcSectionTypeEnum									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcGeneralProfileProperties			X			X			DELETED			




			    IfcProfileProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcReinforcementBarProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcRibPlateProfileProperties			X			X			DELETED			




			    IfcSectionProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcSectionReinforcementProperties									MOVED			Schema changed from IFCPROFILEPROPERTYRESOURCE to IfcProfileResource. 





			    IfcStructuralProfileProperties			X			X			DELETED			




			    IfcStructuralSteelProfileProperties			X			X			DELETED			




			  IFCTIMESERIESRESOURCE									DELETED			




			    IfcDataOriginEnum									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcTimeSeriesDataTypeEnum									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcIrregularTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcIrregularTimeSeriesValue									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcRegularTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcTimeSeries									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 





			    IfcTimeSeriesReferenceRelationship			X			X			DELETED			




			    IfcTimeSeriesValue									MOVED			Schema changed from IFCTIMESERIESRESOURCE to IfcDateTimeResource. 
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F.1 IFC4




The

IFC4 release combines a number of feature increases with major

rework and improvement of the existing IFC specification. The overall goal is

to enhance the consistency throughout the IFC schema, reduce the model

footprint needed to populate an IFC dataset, and to apply the lessons learnt

from current implementation and usage.  IFC2x4 has been developed as the next

basis for IFC enabled interoperability of Building Information Models as the

standard for openBIM. It is also intended to submit the IFC2x4 release to the

International Standardization Organization (ISO) for approval as a full

International Standard ISO16739.






 






Core Definitions






A

new project library concept has been added that defines the register of all

types (families or styles) of objects and their property templates that is

associated to a project. The new concept of property set templates and property

templates allow for the definition of property templates for the individual

properties to be contained in the same project data set.






Product types can now be decomposed into

parts and these declaring parts can be used to inform the parts of a decomposed

occurrence, hence the concept of a deep copy of a type with decomposed part

structure is supported.






The IFC object definition (occurrence and

type objects) inheritance tree is now synchronized and the concept of providing

a predefined type enumeration is consistently applied � with only a few noted

exceptions. The IFC object definition inheritance tree represents the

�in-built� IFC object catalog (or classification) and can be used to map

external classifications to and from.  The IFC object definitions for building

service components and systems has been greatly unified and if necessary

extended. If provides now a neutral catalog for building service design,

commissioning and operation and maintenance.






 






Building Elements






Major subtypes of building element, slab, plate, beam, column, member, door and

window, have been separated into a general definition and a specific

specialization to represent the standard cases for a parametric exchange of its

shape, material and underlying element type. For those elements there is now a

separate �standard case� subtype available. For walls and slabs there is now in

addition a subtype to handle the aggregated walls and slabs separately from the

standard walls and slabs. It allows to add more control over the applicable

aggregations. Element type definitions have been added for roof, stair and

ramp. The chimney has been added as a new building element subtype.






The

definition of material has been greatly enhanced to allow e.g. for wall layers

to have vertical offsets, for beams, columns, and members to have a material

definition of profiles and for supporting composite profile definitions (see Material

below). The definitions of geometric representation items has been extended by

new entities for tapered sweeps, by improved definitions for arbitrary sweeps

and by an easier way to represent mirrored profiles (see Geometry below). 






All

longitudinal elements (beam, column, and member) can now carry an axis

representation and a cardinal point to describe the position of the profile

related to the axis. The shape representations have been extended to allow for

advanced sweeps (along any directrix and with tapering). All planar elements

(wall, slab, and plate) can now carry a surface representation. 






The

parametric definitions for doors and windows is extended and a �standard case�

door and window is provided as well. The quantity use definitions of all

building elements have been updated to reflect the new agreements on base

quantities.






Provision

for voids are supported by a special kind of proxy object and the interference

relationship can be used to communicate the full or partial interference

between elements.






Standardized

base quantities are now added to the IFC specification for all relevant

building and spatial elements. A separate, multi-lingual, xml-based base

quantity configuration file is added for those elements covering name, unit and

definition of the base quantities.






Standard

property sets for capturing environmental impact indicators and values have

been added to the specification for elements and element types.






 








Spatial Elements






With the new entity for spatial zones, the zone can now

have own location, shape and functional type as required e.g. in thermal or

lighting zones. Both zones, with an without own shapes, can now be assigned to

different levels of the project structure.






Space

boundaries for curved building elements, such as arc walls, can now be defined

by bounded cylindrical and bounded swept surfaces. A clear differentiation

between 1st and 2nd level space boundaries has been made in the documentation.






External

spaces to separate the external air, earth, water, with the definition of

external space boundaries to identify the gross volume of stories or buildings.






A

new entity for geographic elements placed in the context of a site has been

added. Using the enhanced external reference mechanism (see Classification

below) those geographic elements, as any other element, can be assigned to

feature catalogs or any other external classification system.








 






Building Service Systems






A

specialization of System has been added to capture the concepts of a

distribution system in a new element. The distribution systems have a

predefined type for various heating, cooling, ventilation, plumbing, security

and electrical systems. A new entity has been introduced for circuits.








The

definition of distribution ports is greatly enhanced, with the possibility to

assign ports to manufacturer types (before inserting into a project context). 

Ports are now defined using a nesting relationship to support ordering, 

more compact file size, and compatibility with IFC2x3 (both forward and backward).

Clarifications have been made to the various property sets around the use of

ports. Static property definitions have been reorganized into design and

performance-based property sets.






For

all building services schemas, occurrence entities have been added in parallel

with type entities for overall consistency and to support usages where product

type information might not be elaborated (early design, existing construction,

parts within product types, etc.). The building service component structure has

been greatly unified and extended.






 






Energy calculations






The

definition of space boundaries is updated to support energy calculations and

advanced simulations. Thermal boundaries are added as a special subtype with

direct reference to the opposite boundary and inner boundaries. External

boundaries are now separated when facing outer air, earth, water, or

neighboring buildings.






 






HVAC Elements






The

definitions of HVAC elements in regard to their system behavior (segment,

fitting, flow terminal, energy conversion, etc.) are semantically improved.

Examples include: a space heater has been changed to be a flow terminal (and to

include also electric heaters), a gas burner can been generalized into a fuel

independent burner class, etc.






A

substantial number of documentation improvements have been made to both the

semantic definitions and enumerators for many of the HVAC entity types. So have

e.g. 






tank

type enumerators been redefined along functional definitions rather than

construction definitions.  Diagrams have been added to illustrate port

connectivity for air terminals and boilers.






Pipes

and ducts now have specific entities to allow for parametric definitions. 

Segments can now carry an axis representation for sweeping a material profile

set.






 






Electrical






Improvements

have been made to support for protective devices including separation of

tripping and breaker units. More protective device types are supported with

enhanced detail in property sets. In particular, curve interpolation has been

added to property specification.






Cores

and busbars have been added to cable segments. Electrical

distribution board types have been added in place of electrical distribution

points matching the customary type/occurrence pairings. Electric heaters have

been moved to being types of space heater (rationalizing heaters by function

rather than energy source). Types of electric appliances have been more clearly

identified as temporarily connected loads (through a plug/socket outlet

connection).






Audio

visual and communication appliance types are now supported separately from

electrical appliance type. These appliances respond to the improvements in

identification of distribution systems.






 






Structural

modeling and detailing elements






Due

to the changes to Building Elements, cross section definition of columns, beams

and similar elements has been enhanced.  Section geometry and material

information is now associated with building elements in the same fashion as

with walls and slabs.  Profile information is provided already at a higher

level than the geometric representation.  References to standards or

libraries can now be added to profile definitions, and a number of details in

profile definitions have been enhanced, e.g. by simpler mirroring of asymmetric

profiles.






Structural

elements for foundations can now be accompanied by type objects.  Type

objects are also available for element components like insulations now. 

New classes for manufacturing details such as cutouts have been added. 

The Core Definition changes for decomposed type objects enable effective models

of detailed designs.






 






Structural

analysis elements






The

structural analysis domain model has been cleaned up and partially simplified. 

The use of topology representations and coordinate systems has been

clarified.  Profile and material association has been brought in line with

Building Elements.  More flexible models of curved surface members are now

available due to Geometry changes.






Distributed

loads are now modeled in a more straight-forward way.  This change also

made it possible to provide analysis results not only at point connections but

also at curve or surface items.  Required or provided reinforcement of

surface members (slabs and walls) can now be included as well.  Load cases

and boundary conditions received minor enhancements.






 






Property Sets






The

first multi-lingual property set definitions are added for spatial and building

elements (so far in French, German, Japanese, and Chinese). The multi-lingual

capability is based on an XML configuration file for property set definitions

and can be used to easily localize property sets in different markets.






 






Geometry 










Additional entities are added to the geometry

resources. (1) The definition of manifold boundary representation has been

enhanced to include advanced B-reps, based on NURBS. Therefore b-spline

surfaces and b-spline curves are added. (2) The curve bounded surface based on

bounding p-curves (curves defined in the parametric space of a surface) is

added to allow any surface to be bound; it was restricted to only planar

surfaces before. (3) Tapered solid of extrusion and tapered solid of revolution

are now included to define simple taper, restricted to one section and to

topological similarity of the start and end profile. (4) A fixed reference

swept area solid is added to define an advance sweep along a directrix with a

fixed orientation of the profile. The swept disk solid has been simplified by

implicit start and end points on the directrix. (5) Elementary surfaces have

been enhanced by incorporation or cylindrical surfaces. 

(6) Tessellated geometry is added to support triangle-based meshes with optional 

normals, texture coordinates, and color mappings using a compact format; 

rather than converting to B-rep, this enables a more compact and lossless 

representation of shapes imported from common geometry file formats.








 






Presentation






The

ability to assign graphic presentation information to geometric representation

items and material definitions has been made more efficient by removing inefficient

intermediate links. The use of texture maps has been corrected and improved and

now based on X3D definitions.






 






 Coordinate Systems 








The engineering, right-handed Cartesian coordinate

system, that is still solely used to be the coordinate system of the IFC data

set, can now include projection information to place it in any geographic

coordinate system, including a map coordinate system. The constraint to not

share local placement objects among multiple elements is relaxed.






 






Processes






The

concept of a process type and relevant subtypes has been introduced. Sequencing

is applicable both to process type and to process occurrences. Definition of

task times has been simplified, which now are directly attached to tasks and

not to a relationship that assigns the task to a schedule. The documentation

has been improved giving examples how to use work plans, work schedules and

task hierarchies. It also explains the use of a summary task and the

possibility to define a work task order for viewing purposes. It is furthermore

possible to define work calendars with various recurrence patterns and assign

them to work schedules, work tasks and resources. The new process definitions

significantly reduce the model footprint when capturing 4D datasets.






 






Costs






Definition

of cost values has been simplified, which now are directly attached to cost

items and not to a relationship.  The documentation has been improved giving

examples how to use cost schedules, cost item hierarchies, and cost values.  It

also explains how to link cost items to quantities from building elements,

tasks, and resources. The new cost definitions significantly reduce the model

footprint when capturing 5D datasets.






 






Construction

Resources






The

definitions for construction resources have been fully reworked, a notion of

resource types (or templates) is added. The assignment of construction

resources to schedules and costs is improved.






 






Constraints








Constraints have been simplified and streamlined to support direct lists of 

metrics, where values may be defined using project default units.  

For aggregated constraints, more logical operators are now available. Constraints

are now classified using the same external reference mechanism as other

resource objects. Constraints now support references to attribute values, table mappings, and formulas.








 






Approvals






Approvals

can be assigned, in addition to properties, to other resource objects:

documents, actors and materials. Also, documents (and other external

references) can be associated with approvals.






 






Date and

Time






The

date and time definitions in IFC are now based on ISO 8601 string format (also

identical with the equivalent XSD data types). It reduces the model footprint,

particularly for ifcXML implementations. 






 






Materials






Definition

and usage of material profile sets for linear elements are now supported, in

addition to already existing material layer sets for elements such as walls and

slabs. Both material layers and profiles can be given offsets with regard to

their parent sets (for end/edge detail), and profile sets can be aligned according

to specified cardinal points in their usage. 






In

general, materials now have the description and category supported and they can

be classified using the same external reference mechanism as other resource

objects; in material layers and profiles additionally their priority can be

given (to apply in connection details).  Also, composite materials can now

be represented (constituents with their relative amounts), as well as arbitrary

(unstructured) collections of different materials, as named and described sets.

Extended material properties are defined for timber and wood-based materials

(anisotropic).






 






Classification






Classifications

and library references now have the publication location supported as a web

based (URI) reference whilst the classification edition is made optional. The

label used for classification references can also now be split into facets with

user defined separators. Library references additionally have a language

attribute enabling the language used to be identified. Classifications and

library references can now also be assigned to properties.






To

support the use of dictionary content within the buildingSMART IFD library, a

resource object relationship has been added that enables entities within the

resource layer of the IFC technical architecture to have identifiers defined

through use of external reference location and reference attributes. 






 






General

Usage of Specification






Great

effort has been spent to better document the dependencies and usage between the

various objects, relationships and properties/quantities, etc. A series of

instantiation diagrams have been added to the entity descriptions.






 






 






Disclaimer: The "What's New� section of this IFC release is

provided as an overview of changes. It is intended to be an informative summary

and is not a complete listing of all changes made or a complete description of

individual changes. For a detailed summary of all changes made, see the change

log for this IFC release.
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        Foreword

      




      

        

          			

            

              buildingSMART International Limited is an international

              non-for-profit association of regional and national buildingSMART

              chapters.

            




            

              The vision of buildingSMART is:

            




            

              Sustainability by building SMARTER

            




          

          			

              

          

          			

            [image: buildingSMART_logo]

          

        




        

          			

            

              The mission of buildingSMART is:

            




            

              Contribute to the sustainable built environment through

              SMARTER information sharing and communication using open

              international standards in the building and construction sector,

              private and public.

            




          

          			

              

          

          			

              

          

        




        

          			

            

              The association's values are:

            




            

              			Neutral and independent, and therefore not

              beholden to any group or company, whether software suppliers,

              building companies, architects or others, or indeed governments;

              




              			Open and transparent, because the processes by

              which bSI operates need to be clear and understood by all to

              demonstrate its independence and neutrality;

              




              			A not-for-profit organisation, meaning that any

              profits it might make from commercial or quasi-commercial

              activities are used for non-commercial purposes such as

              developing standards.
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              The association's goals in pursuit of its mission are:

            




            

              			To develop and maintain open international

              standards for Building Information Modelling (open BIM);

              




              			To accelerate market assimilation of

              interoperability through successful sustainable projects;

              




              			To provide networking opportunities,

              specifications and written guidance;

              




              			To resolve high cost problems that hinder data

              sharing,

              




              			To extend buildingSMART processes and technology

              to the whole built environment, over its lifecycle, and

              encompassing leadership, production, facilities management and

              engineering maintenance.

              




            




          

          			

              

          

        




        

          			

            

              buildingSMART develops open standards for Building Information

              Modeling, openBIM. The standards deal with data models, processes

              and terms. The Industry Foundation Classes IFC

              specification constitutes buildingSMART's specification for the

              buildingSMART data model. Property terms, defined in IFC, are

			  linked to terms defined in the buildingSMART data dictionary (IFD).

            




            

              buildingSMART liaises with the International Standardization

              Organization ISO, regional and national standardization bodies

              for developing international, regional and national standards.

              The Industry Foundation Classes IFC specification is

              registered as ISO 16739 and, in its current form IFC4 RC3, it is

              submitted as a separate documentation format to be accepted as an

              ISO Draft International Standard DIS. Submission is made to the

              Technical Committee ISO TC184/SC4, Industrial automation

              systems and integration, Subcommittee SC4 Industrial

              data.
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        Introduction

      




      

        The Industry Foundation Classes IFC

        represent an open specification for Building Information

        Modeling BIM data that is exchanged and shared among the various

        participants in a building construction or facility management project.

        IFC's are the international openBIM standard.

      




      

        This document contains the specification of the IFC standard. The

        specification consists of the data schema, represented as an EXPRESS

        schema specification and alternatively as an XML Schema specification, 

		and reference data, represented as XML definitions of property and quantity definitions.

      




      

        An conforming software application is required to support a well

        defined subset of the data schema and referenced data. The subset it

        refered to as a Model View Definition MVD. A particular model view

        definition is defined to support one or many recognized work flows in

        the building construction and facility management industry sector. Each

        work flow identifies data exchange requirements that are to be

        supported by the conforming software applications.

      




      

        buildingSMART International publishes official model view definitions

        and exchange requirements as related specifications. The official

        website for publication of this specification, related model view

        definitions and exchange requirements, and supporting materials such as

        implementer agreements, example data sets, references to development

        tools, discussion forum and issue database, and certification programs

        is http://www.buildingSMART-tech.org

      




      

         

      




      

        The IFC specification includes terms, concepts and data specification items that

        originate from use within disciplines, trades, and professions of the

        construction and facility management industry sector. Terms and

        concepts uses the plain English words, the data items within the data

        specification follow a naming convention.

      




      

        			the data item names for types, entities, rules

        and functions start with the prefix "Ifc" and continue with the English

        words in CamelCase naming convention (no underscore, first letter in

        word in upper case);

        




        			the attribute names within an entity follow the

        CamelCase nameing convention with no prefix;

        




        			the property set definitions that are part of this

        standard start with the prefix "Pset_" and continue with the English

        words in CamelCase naming convention;

        




        			the quantity set definitions that are part of this

        standard start with the prefix "Qto_" and continue with the English

        words in CamelCase naming convention.

        




      




      

        The data schema architecture of IFC defines four conceptual

        layers, each individual schema is assigned to exactly one conceptual

        layer. Figure 1 shows the schema architecture

      




      

        [image: IFC4 layered architecture]

      




      

        Figure 1 — Data schema architecture with conceptual layers

      




      

         

      




      

        			

          Resource layer — the lowest layer includes all

          individual schemas containing resource definitions, those definitions

          do not include an globally unique identifier and shall not be used

          independently of a definition declared at a higher layer;

        




        			

          Core layer — the next layer includes the

          kernel schema and the core extenstion schemas, containing the most

          general entity definitions, all entities defined at the core layer,

          or above carry a globally unique id and optionally owner and history

          information;

        




        			

          Interoperability layer — the next layer

          includes schemas containing entity definitions that are specific to a

          general product, process or resource specialization used across

          several disciplines, those definitions are typicly utilized for

          inter-domain exchange and sharing of construction information;

        




        			

          Domain layer — the highest layer includes

          schemas containing entity definitions that are specializations of

          products, processes or resources specific to a certain discipline,

          those definitions are typically utilized for intra-domain exchange

          and sharing of information.
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       General
       Any verbal description of the Acoustic requirements from the client perspective
       
         
           
        
      
       
       
    
     
       AcousticPrivacy
       
         
           
        
      
       
       
    
     
       MaximumSoundLevel
       Maximum accepted sound level in the space in dBA in addition to national codes.
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       General
       Any verbal description of the Audiovisual requirements from the client perspective
       
         
           
        
      
       
       
    
     
       MediaOutlets
       Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in the space (IP-based broadcasting within ICT solutions are not counted here).
       
         
           
        
      
       
       
    
     
       HearingLoop
       Induction loop supply (or similar functional solution) for hearing aid purposes in the space.
       
         
           
        
      
       
       
    
     
       SpeechSystem
       Audio system for amplification and distribution of human speech in the space.
       
         
           
        
      
       
       
    
     
       SoundDistribution
       Audio system for amplification and distribution of program source sound (e.g. from BRD or DVD) in the space.
       
         
           
        
      
       
       
    
     
       AudiovisualSystem
       Audiovisual (AV) control system for operating AV functions (audio, video, lighting, window shades, preset scenarios etc) in the space.
       
         
           
        
      
       
       
    
     
       RemoteObservationSystem
       Remote activity listening and/or observation in the space from activities in other spaces, through transfer of audio and/or video signals.
       
         
           
        
      
       
       
    
  
   







Annex_VI_MVD_BPIE2013/psd/ePset_SpaceCommunicationsRequirements.xml

 
   ePset_SpaceCommunicationsRequirements
   Any verbal description of the Telecommunication requirements from the client perspective
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Telecommunication requirements from the client perspective
       
         
           
        
      
       
       
    
     
       OutletsICT
       Number of outlets for normal Information and Communications Technology (ICT) supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.
       
         
           
        
      
       
       
    
     
       OutletsTelephone
       Number of outlets for traditional telephone supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling, the cabling often being lower rated than datacom cabling. IP-telephony within ICT solutions are not counted here.
       
         
           
        
      
       
       
    
     
       WLANCoverate
       WLAN coverage area
       
         
           
        
      
       
       
    
     
       LocalSignaling
       Local signaling requirements between spaces or functions that need separate cabling. Signaling type and affected spaces can be specified. 
       
         
           
        
      
       
       
    
     
       Fibers
       In certain spaces connection speed and tolerance for disturbance require light fiber installations for telecommunication.
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   ePset_SpaceCoveringRequirements
   
   
     IfcSpace
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       General
       Any verbal description of the Covering requirements from the client perspective
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   ePset_SpaceCustomRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any other requirements or properties that needs to be excanged and is not covered by this ER. E.g. client specific requirements.
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   ePset_SpaceDimensionalRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       MinimumPlenumHeight
       The plenum or air space between the suspended ceiling and the slab surface/deck above.
       
         
           
        
      
       
       
    
     
       MinimumLength
       The minimum required length or width of the space
       
         
           
        
      
       
       
    
     
       MinimumWidth
       The minimum required width of the space
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   ePset_SpaceDoorRequirements
   
   
     IfcSpace
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       General
       Any verbal description of the door requirements from the client perspective
       
         
           
        
      
       
       
    
     
       Material
       Required or prohibited materials, with associated required minimum thickness 
       
         
           
        
      
       
       
    
     
       MinimumThickness
       Required or prohibited materials, with associated required minimum thickness 
       
         
           
        
      
       
       
    
     
       FireRating
       Fire rating
       
         
           
        
      
       
       
    
     
       MinimumWidth
       Clear width (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.
       
         
           
        
      
       
       
    
     
       MinimumHeight
       Clear height (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.
       
         
           
        
      
       
       
    
     
       GlazedLight
       Glazing within the door leaf
       
         
           
        
      
       
       
    
     
       GlazedSideLight
       Glazing within frame system, but adjacent to door 
       
         
           
        
      
       
       
    
     
       OperationType
       Required operation type for doors required by the space function (swing door inwards, sliding door, revolving door, etc.)
       
         
           
        
      
       
       
    
     
       LockingType
       State if the doors to/from the space requires special locking types
       
         
           
        
      
       
       
    
     
       Louvers
       The space function requires louvres in the door(s)
       
         
           
        
      
       
       
    
     
       TransitionThreshold
       Lowered threshold or not
       
         
           
        
      
       
       
    
     
       ContainmentThreshold
       Minimum height
       
         
           
        
      
       
       
    
     
       AccessSystem
       Access controlled door required, by means of magnetic stripe card reader, proximity reader, or some other means of controlled access through door. 
       
         
           
        
      
       
       
    
     
       DoorHolder
       Door holders (part of fire alarm system) mounted on door/wall, for locking doors in normally open position. 
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       General
       Any verbal description of the Electrical power supply requirements from the client perspective
       
         
           
        
      
       
       
    
     
       OutletsMains
       Number of electrical power outlets (sockets)
       
         
           
        
      
       
       
    
     
       OutletsBackup
       Number of electrical power outlets (sockets) in the space supplied from backup (interruptible for some seconds to a few minutes) generator power 
       
         
           
        
      
       
       
    
     
       OutletsUPS
       Number of electrical power outlets (sockets) in the space supplied from UPS (uninterruptible power supply) backup power
       
         
           
        
      
       
       
    
     
       PermanentlyConnectedEquipment
       
         
           
             
          
        
      
       
       
    
     
       CleanPower
       Power filtering (ensure stable power frequency)
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       General
       Any verbal description of the Emergency requirements from the client perspective
       
         
           
        
      
       
       
    
     
       SOSTelephoneSupplies
       Number of emergency call supplies in the space. IP-based signaling within ICT solutions are not counted here
       
         
           
        
      
       
       
    
     
       FireAlarmDescription
       Special fire alarm requirements (e.g. detector type or sensitivity) required in the space, beyond fire code, regulations etc.
       
         
           
        
      
       
       
    
     
       FireExtinguisher
       Special fire extinguishing requirements (e.g. type) required in the space, beyond fire code, regulations etc.
       
         
           
        
      
       
       
    
     
       MedicalSupplies
       State if emergency medical supplies is required in the room
       
         
           
        
      
       
       
    
     
       MassNotificationSystem
       Ability to receive messages
       
         
           
        
      
       
       
    
     
       DuressAlarm
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   ePset_SpaceExhaustRequirements
   
   
     IfcSpace
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       General
       Any verbal description of the Exhaust requirements from the client perspective
       
         
           
        
      
       
       
    
     
       ExhaustVentilation
       The removal of foul/contaminated/toxic air from a space by a mechanical means by a separate exhaust air system
       
         
           
        
      
       
       
    
     
       KitchenExhaust
       The removal of fatty/greasy/oily air from a food preparation space by a mechanical means by a separate exhaust air system.
       
         
           
        
      
       
       
    
     
       RestroomExhaust
       
         
           
        
      
       
       
    
     
       WasteSuction
       The removal of waste from space by means of an automatic vacuum based ducting system, for further collection and treatment.
       
         
           
        
      
       
       
    
     
       FabricSuction
       The removal of fabrics/clothes  from space by means of an automatic vacuum based ducting system, for cleaning etc.
       
         
           
        
      
       
       
    
     
       CentralVacuumSystem
       If a central vacuum system
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   ePset_SpaceGasProvisionRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Gas requirements from the client perspective
       
         
           
        
      
       
       
    
     
       AirMedical
       Number of pressurized treated air outlets for medical purposes in the space.
       
         
           
        
      
       
       
    
     
       AirTechnical
       Number of pressurized air outlets for technical purposes in the space.
       
         
           
        
      
       
       
    
     
       Oxygen
       Number of Oxygen gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       Helium
       Number of Helium gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       Argon
       Number of Argon gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       Nitrogen
       Number of Nitrogen gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       Hydrogen
       Number of Hydrogen gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       NitrousOxide
       Number of Nitrous oxide (‘laughing gas’) gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       CarbonDioxide
       Number of Carbon dioxide gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       PropaneGas
       Number of Propane gas supply outlets in the space.
       
         
           
        
      
       
       
    
     
       Positioning
       Description of requirements for exact positioning on specific space surfaces of gas supply outlets
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   ePset_SpaceLightingRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Lighting requirements from the client perspective
       
         
           
        
      
       
       
    
     
       DirectDaylight
       If direct day lighting to the space (through glazing in outer wall etc) is required, or if indirect day lighting through mirror systems, fibre optic systems etc is also considered sufficient to fulfil requirement
       
         
           
        
      
       
       
    
     
       ArtificialLighting
       If artificial lighting to the space is not required.
       
         
           
        
      
       
       
    
     
       LocalControlDaylightDensity
       Control system for daylighting.
       
         
           
        
      
       
       
    
     
       LocalControlArtificialLightDensity
       Continuous adjustment/dimming of illumination level. 
       
         
           
        
      
       
       
    
     
       InternalShading
       Various window blinds, shades, curtains, e.g. shutters, Venetian blinds, roller shades and curtain-like track blinds, enabling (a) limited darkening or (b) total darkening of the space from outside (sun) light.
       
         
           
        
      
       
       
    
     
       Zoning
       Separate lighting switch on/off function for individual zones in the space
       
         
           
        
      
       
       
    
     
       ColorTemperature
       Color temperature of light source, expressed as Kelvin (K).
       
         
           
        
      
       
       
    
     
       ColorRenderingIndex
       The Color Rendering Index (CRI) is a measure of the ability of a light source to reproduce the colors of various objects being lit by the source
       
         
           
        
      
       
       
    
     
       UnifiedGlareRating
       Unified Glare Rating (UGR) tabular method according to CIE publication no. 117-1995. 
       
         
           
        
      
       
       
    
     
       Illuminance
       Illuminance (illumination level), measured as Lux, according to CIE lux tables. local standards and recommendations. 
       
         
           
        
      
       
       
    
     
       SurfaceReflectance
       Reflectance values are cricitical in order to calculate lighting levels accurately.
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   ePset_SpaceMaintenanceRequirements
   
   
   
     
       General
       Any verbal description of the FM and operation requirements from the client perspective
       
         
           
        
      
       
       
    
     
       WasteSpecialTreatment
       Waste from running operations that needs special treatment for storage and transport, due to toxic or caustic substances, danger of infection etc.
       
         
           
        
      
       
       
    
     
       CleaningAgents
       Special cleaning agents required in this space, different from project default.
       
         
           
        
      
       
       
    
     
       CleaningMethods
       Special cleaning methods required in this space, different from project default.
       
         
           
        
      
       
       
    
     
       CleaningIntervals
       Special cleaning intervals required in this space, different from project default.
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   ePset_SpaceOccupancyRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       SharedUsage
       Describe the shared use of the space, if the space has different occupants
       
         
           
        
      
       
       
    
     
       General
       Any verbal description of the Occupancy requirements from the client perspective
       
         
           
        
      
       
       
    
     
       OccupancySchedulePerWeek
       The number of operational service days during a working week when the space will normally be taken into / out of service.
       
         
           
        
      
       
       
    
     
       OccupancyTimePerDayPeak
       The point of time during the day when the space will have its peak of service (with the occupany peak number of people in the space). 
       
         
           
        
      
       
       
    
     
       OccupancySchedulePerWeekPeak
       The number of operational service days during a working week when the space will have its peak of service.
       
         
           
        
      
       
       
    
     
       PermanentWorkSpace
       The space is used as a permanent work space [TRUE] or not [FALSE]
       
         
           
        
      
       
       
    
     
       HandicapAccessible
        Stating if the room function must be handicap accessible.
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   ePset_SpaceSecurityRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Security requirements from the client perspective
       
         
           
        
      
       
       
    
     
       CCTV
       
         
           
        
      
       
       
    
     
       ScreeningEquipment
       
         
           
        
      
       
       
    
     
       IntrusionDetection
       
         
           
        
      
       
       
    
     
       VehicularAccessControl
       
         
           
        
      
       
       
    
     
       ForcedEntryResistance
       
         
           
        
      
       
       
    
     
       BallisticResistance
       
         
           
        
      
       
       
    
     
       BlastResistance
       
       
         
           
        
      
       
       
    
     
       WindowGrilles
       
         
           
        
      
       
       
    
     
       ObjectSecurity
       Object security in the space - protection against theft of valuable objects within the space.
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   ePset_SpaceSensorRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Sensor requirements from the client perspective
       
         
           
        
      
       
       
    
     
       Gas
       State if there is a need for gas sensor
       
         
           
        
      
       
       
    
     
       Temperature
       State if there is a need for temperature sensor
       
         
           
        
      
       
       
    
     
       AirPresssure
       State if there is a need for air pressure sensor
       
         
           
        
      
       
       
    
     
       Radiation
       State if there is a need for radiation sensor
       
         
           
        
      
       
       
    
     
       Sound
       State if there is a need for sound sensor
       
         
           
        
      
       
       
    
     
       Humidity
       State if there is a need for humidity sensor
       
         
           
        
      
       
       
    
     
       CO2Sensor
       State if there is a need for CO2 sensor
       
         
           
        
      
       
       
    
     
       VentilationRate
       State if there is a need for monitoring the ventilation rate in the room
       
         
           
        
      
       
       
    
     
       SmokeDetection
       State if there is a need for smoke detetion sensor
       
         
           
        
      
       
       
    
     
       SmokeDetectionType
       Define required type of smoke sensor
       
         
           
        
      
       
       
    
     
       OccupancySensor
       State if there is a need for occupancy sensor
       
         
           
        
      
       
       
    
     
       RelatedAlarms
       Any verbal description for a combination of different alarms connected to sensors
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   ePset_SpaceSignalingRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Signaling requirements from the client perspective
       
         
           
        
      
       
       
    
     
       SignalingLamp
       Office signaling (lamp) outside space entrance, indicating vacant or occupied space.
       
         
           
        
      
       
       
    
     
       TrafficLights
       Entrance call system
       
         
           
        
      
       
       
    
     
       SynchronizedClocks
       Number of (traditional) synchronized clock supplies in the space. IP-based time synchronization within ICT solutions are not counted here
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   ePset_SpaceStructuralRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Structural requirements from the client perspective
       
         
           
        
      
       
       
    
     
       FloorLoad
       Maximum load (e. g. through extra heavy equipment)
       
         
           
        
      
       
       
    
     
       WallMountedEquipment
       State if there is wall mounted equipment generating a load to the wall.
       
         
           
        
      
       
       
    
     
       CeilingMountedEquipment
       State if there is ceiling mounted equipment generating a load to the slab/deck above.
       
         
           
        
      
       
       
    
     
       IncomingElectroMagneticProtection
       Electromagnetic shielding of the space from outside EM sources
       
         
           
        
      
       
       
    
     
       OutgoingElectroMagneticProtection
       Electromagnetic shielding of outside spaces from EM sources inside the space
       
         
           
        
      
       
       
    
     
       SuppressionIncomingVibration
       Protection of space against vibration originating from source outside space
       
         
           
        
      
       
       
    
     
       SuppressionOutgoingVibration
       Protection of outside spaces against vibration originating from source inside the space
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   ePset_SpaceThermalRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the thermal requirements from the client perspective
       
         
           
        
      
       
       
    
     
       SpaceTemperatureWinter
       Acceptable temperatures during a defined winter period, that is required from a user/designer view point.
       
         
           
        
      
       
       
    
     
       SpaceTemperatureSummer
       Acceptable temperatures during a defined summer period, that is required from a user/designer view point.
       
         
           
        
      
       
       
    
     
       Zoning
       Different thermal requirements for individual zones inside one space
       
         
           
        
      
       
       
    
     
       LocalControlHeating
       If space is temperature controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed temperature interval, e.g. +/-3°C.
       
         
           
        
      
       
       
    
     
       HeatingType
       specific heating type required (e. g. floor heating)
       
         
           
        
      
       
       
    
     
       CoolingType
       specific colling type required (e. g. cooling beam)
       
         
           
        
      
       
       
    
     
       LocalControlVentilation
       If space is ventilation controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed intervals. 
       
         
           
        
      
       
       
    
     
       VentilationGeneral
       Any verbal description of the Ventilation requirements from the client perspective
       
         
           
        
      
       
       
    
     
       AirQualityGeneral
       Any verbal description of the Air quality requirements from the client perspective
       
         
           
        
      
       
       
    
     
       MaxCO2Level
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   ePset_SpaceWaterRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Water requirements from the client perspective
       
         
           
        
      
       
       
    
     
       ColdWaterSupply
       Number of cold water supplies as pipe stubs, for sink/basin connection. 
       
         
           
        
      
       
       
    
     
       HotWaterSupply
       Number of hot water supplies as pipe stubs, for sink/basin connection. 
       
         
           
        
      
       
       
    
     
       FireHoseSupply
       Supply of cold water to the space, terminated in pipe stub and connected to fire hose with fittings and cabinet. Water supply is dimensioned for fire hose.
       
         
           
        
      
       
       
    
     
       PurifiedWaterSupply
       Number of water supplies as pipe stubs to the space that is purified/treated according to specifications given to comply with purification requirements related to the space function/activity.
       
         
           
        
      
       
       
    
     
       WaterTemperature
       Acceptable temperatures for hot water supply to space.
       
         
           
        
      
       
       
    
     
       Basins
       Number of sinks, including cold and hot water supplies
       
         
           
        
      
       
       
    
     
       Toilets
       Number of toilets, including cold water supplies and drainage
       
         
           
        
      
       
       
    
     
       Showers
       Number of showers, including cold and hot water supplies for shower connection - and drainage
       
         
           
        
      
       
       
    
     
       FloorDrain
       Gully in floor, attached to water drain system.
       
         
           
        
      
       
       
    
     
       DrainCleansing
       State if there is a need for drain cleansing
       
         
           
        
      
       
       
    
     
       DrainCleansingType
       Describe type (e.g. oil separator, grease traps)
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   ePset_SpaceWindowRequirements
   
   
     IfcSpace
  
   IfcSpace
   
     
       General
       Any verbal description of the Window requirements from the client perspective
       
         
           
        
      
       
       
    
     
       Openability
       At least one of the windows in the outer wall(s) of the space permits manual opening/closing (e.g. a casement window or a sash window).
       
         
           
        
      
       
       
    
     
       EmergencyEgress
       Where required by code in residences
       
         
           
        
      
       
       
    
     
       SillHeight
       
       
         
           
        
      
       
       
    
     
       WindowControls
       Manual or electronic operation
       
         
           
        
      
       
       
    
     
       ThermalTransmittance
       Set the maximum heat transmission value according to local building codes
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   Pset_BuildingCommon
   Properties common to the definition of all instances of IfcBuilding. Please note that several building attributes are handled directly at the IfcBuilding instance, the building number (or short name) by IfcBuilding.Name, the building name (or long name) by IfcBuilding.LongName, and the description (or comments) by IfcBuilding.Description. Actual building quantities, like building perimeter, building area and building volume are provided by IfcElementQuantity, and the building classification according to national building code by IfcClassificationReference.
   
   
     IfcBuilding
  
   IfcBuilding
   
     
       Reference
       Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.
       
         
           
        
      
       
         Referenz ID
         Reference
         参照記号
         참조 ID
      
       
         Identifikator der projektinternen Referenz für dieses Gebäude, z.B. nach der Gebäudelassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.
         Référence à l'identifiant d'un type spécifié dans le contexte de ce projet (exemple : "type A1"). A fournir s'il n'y a pas de référence à une classification en usage.
         このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。
         이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.
      
    
     
       BuildingID
       A unique identifier assigned to a building. A temporary identifier is initially assigned at the time of making a planning application. This temporary identifier is changed to a permanent identifier when the building is registered into a statutory buildings and properties database.
       
         
           
        
      
       
         Gebäudekennzeichen
         IdBatiment
         建物記号
         건물 ID
      
       
         Gebäudekennzeichen dieses Gebäudes. Während der Baueingabe ist es das temporäre Kennzeichnen des Bauantrags.
         Un identifiant unique attribué au bâtiment. Un identifiant temporaire est attribué au moment de la programmation. Il est ensuite remplacé par un identifiant permanent lorsque le bâtiment est enregistré dans une base de données de nature règlementaire.
         建物に付与されるユニークな識別子。計画要請の際に使用される初期の一時的な識別子。この一時的な識別子は、建物が正式に登録された際に恒久的な識別子へと変更される。
         건물에 부여되는 고유 식별자이다. 계획 요청시 사용되는 초기 임시 식별자이다. 이 임시 식별자는 건물이 정식으로 등록된 경우에 영구적인 식별자로 변경된다.
      
    
     
       IsPermanentID
       Indicates whether the identity assigned to a building is permanent (= TRUE) or temporary (=FALSE).
       
         
           
        
      
       
         Gebäudekennzeichen permanent
         IdPermanent
         永久ID区分
         영구 ID 구분
      
       
         Angabe, on das angegebene Gebäudekennzeichen permanent ist (TRUE), oder eine temporäre Antragsnummer (FALSE).
         Indique si l'identifiant attribuée au bâtiment est permanent (=VRAI) ou temporaire (=FAUX).
         建物IDが恒久的なIDかどうかのブーリアン値。
         건물 ID가 영구적인 ID 여부값
      
    
     
       ConstructionMethod
       The type of construction action to the building, the project deals with, e.g. new construction, renovation, refurbishment, etc.
       
         
           
        
      
       
         Konstruktionsart
         RisqueIncendieUsagePrincipal
         工事種別
         공사 종류
      
       
         Wesentliche Konstruktionsart des Gebäudes (Stahlbeton, Stahlbau, Holzfachwerk, etc.)
         Le type d'intervention sur le bâtiment : construction neuve, rénovation, réhabilitation, etc.
         工事におけるタイプ。例：新築・リノベーション・改装等。
         공사의 유형. 예 : 신축 리노베이션 · 개장 등.
      
    
     
       FireProtectionClass
       Main fire protection class for the building which is assigned from the fire protection classification table as given by the relevant national building code.
       
         
           
        
      
       
         Gebäudeklasse Brandschutz
         RisqueIncendieUsageSecondaire
         耐火等級
         방화 등급
      
       
         Zugewiesene Gebäudeklasse nach der nationalen Brandschutzverordnung.
         Classe principale de protection contre le risque incendie, selon la réglementation nationale.
         主要な防火等級。関連する建築基準法、消防法などの国家基準を参照。
         주요 방화 등급. 관련 건축 기준법, 소방법 등의 국가 표준을 참조하십시오.
      
    
     
       SprinklerProtection
       Indication whether this object is sprinkler protected (TRUE) or not (FALSE).
       
         
           
        
      
       
         Sprinklerschutz
         ProtectionParSprinkler
         スプリンクラー防御
         스프링 클러 방어
      
       
         Angabe, ob das Gebäude durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).
         Indication selon laquelle ce bâtiment bénéficie d'une protection par sprinkler (VRAI) ou non (FAUX).
         スプリンクラー設備の有無を示すブーリアン値。
         스프링 클러 설비의 유무를 나타내는 값
      
    
     
       SprinklerProtectionAutomatic
       Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).
       
         
           
        
      
       
         Sprinklerschutz automatisch
         ProtectionAutomatiqueParSprinkler
         スプリンクラー防御自動区分
         스프링 클러 방어 자동 구분
      
       
         Angabe, ob das Gebäude durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).
         Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX).
         スプリンクラー設備が自動かどうか示すブーリアン値。
         스프링 클러 설비가 자동 여부를 나타내는 값
      
    
     
       OccupancyType
       Occupancy type for this object.
It is defined according to the presiding national building code.
       
         
           
        
      
       
         Nutzungsart
         TypeOccupation
         占有者タイプ
         점유자 유형
      
       
         Hauptnutzungsart des Gebäudes (Schulbau. Kaufhaus, etc.). Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.
         Type d'occupation. Est défini selon le Code National en vigueur.
         占有者のタイプ。建築基準法に準拠。
         점령 자의 유형. 건축 기준법을 준수합니다.
      
    
     
       GrossPlannedArea
       Total planned gross area for the building  Used for programming the building.
       
         
           
        
      
       
         Bruttofläche nach Raumprogramm
         計画グロス面積
         Surface programmée brute
         계획 그로스 면적
      
       
         Geforderte Bruttofläche des Gebäudes laut Raumprogramm.
         計画されたグロス面積。建物計画に際に使用。
         Surface programmée brute totale du bâtiment. Telle que définie lors de la programmation.
         계획된 그로스 면적. 건물 계획시 사용됩니다.
      
    
     
       NetPlannedArea
       Total planned net area for the building  Used for programming the building.
       
         
           
        
      
       
         Nettofläche nach Raumprogramm
         計画ネット面積
         Surface programmée nette
      
       
         Geforderte Nettofläche des Gebäudes laut Raumprogramm.
         計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）
         Surface programmée nette totale du bâtiment. Telle que définie lors de la programmation.
      
    
     
       NumberOfStoreys
       The number of storeys within a building.
Captured for those cases where the IfcBuildingStorey entity is not used. Note that if IfcBuilingStorey is asserted and the number of storeys in a building can be determined from it, then this approach should be used in preference to setting a property for the number of storeys.
       
         
           
        
      
       
         Geschossanzahl
         NombreNiveaux
         階数
         층 수
      
       
         Anzahl der Vollgeschosse des Gebäudes. 

Dieses Attribute soll nur dann eingefügt werden, wenn keine Geschosse als Objekte, IfcBuildingStorey, beinhaltet sind. Bei Unstimmigkeiten hat die Anzahl der IfcBuildingStorey Objekte Priorität.
         Le nombre de niveaux dans un bâtiment, à indiquer lorsque la classe IfcBuildingStorey n'est pas  utilisée. Il est préférable de créer des instances d'IfcBuildingStorey et d'en déduire le nombre de niveaux plutôt que de saisir cette propriété.
         建物階の数。IfcBuildingStoreyの数とは関係なく扱う。
         건물 층 수. IfcBuildingStorey 수와 관계없이 취급한다.
      
    
     
       YearOfConstruction
       Year of construction of this building, including expected year of completion.
       
         
           
        
      
       
         Baujahr
         AnneeConstruction
         施工年
         시공 년
      
       
         Jahr der Errichtung des Gebäudes, einschließliich des Jahres der geplanten Fertigstellung.
         Année de construction de ce bâtiment, incluant l'année de parfait achèvement.
         施工の年。竣工の予想年も含む。
         시공 년. 준공 예정 년 포함한다.
      
    
     
       YearOfLastRefurbishment
       Year of last major refurbishment, or reconstruction, of the building (applies to reconstruction works).
       
         
           
        
      
       
         letztes Renovierungsjahr
         Année de la dernière rénovation
      
       
         Jahr der letzten Renovierung des Gebäudes.
         Année de la dernière rénovation majeure ou de la reconstruction du bâtiment.
      
    
     
       IsLandmarked
       This builing is listed as a historic building (TRUE), or not (FALSE), or unknown.
       
         
           
        
      
       
         Denkmalschutz
         ClasseMonumentHistorique
         ランドマーク区分
         랜드마크 구분
      
       
         Angabe, ob das Gebäude dem Denkmalschutz unterliegt (WAHR) oder nicht (FALSCH).
         Indique si le bâtiment est classé aux monuments historiques (VRAI) ou non (FAUX), ou si l'information n'est pas connue.
         この建物は歴史的な建物かどうかを示すブーリアン値。
         이 건물은 역사적인 건물 있는지 여부를 나타내는 값
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcBuilding. Veuillez noter que plusieurs attributs sont portés directement par l'instance IfcBuilding : le numéro du bâtiment ou nom court (IfcBuilding.Name), le nom ou nom long (IfcBuilding.LongName), et la description ou des commentaires (IfcBuilding.Description). Les quantités réelles du site comme le périmètre, la superficie et le volume du bâtiment sont fournis par des instances de IfcElementQuantity, et la référence à une classification nationale par IfcClassificationReference.
     IfcBuildingオブジェクトに関する共通プロパティセット定義。建物ナンバーはIfcBuilding.Name、建物名称はIfcBuilding.LondName、そして記述またはコメントはIfcBuilding.Descriptionで設定する。実際の建物に関する数量、例えば建物周囲長、建物面積、建物体積等はIfcElementQuantityで設定する。また、建築基準法の建物分類に関しては、IfcClassificationReferenceで設定する。
  







Annex_VI_MVD_BPIE2013/psd/Pset_BuildingStoreyCommon.xml

 
   Pset_BuildingStoreyCommon
   Properties common to the definition of all instances of IfcBuildingStorey. Please note that several building attributes are handled directly at the IfcBuildingStorey instance, the building storey number (or short name) by IfcBuildingStorey.Name, the building storey name (or long name) by IfcBuildingStorey.LongName, and the description (or comments) by IfcBuildingStorey.Description. Actual building storey quantities, like building storey perimeter, building storey area and building storey volume are provided by IfcElementQuantity, and the building storey classification according to national building code by IfcClassificationReference.
   
   
     IfcBuildingStorey
  
   IfcBuildingStorey
   
     
       Reference
       Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.
       
         
           
        
      
       
         Referenz ID
         Reference
         参照記号
         참조 ID
      
       
         Identifikator der projektinternen Referenz für dieses Geschoss, z.B. nach der Geschossklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.
         Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.
         このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。
         이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.
      
    
     
       EntranceLevel
       Indication whether this building storey is an entrance level to the building (TRUE), or (FALSE) if otherwise.
       
         
           
        
      
       
         Eingangsebene
         NiveauEntrée
         エントランスレベル
         입구 레벨
      
       
         Angabe, ob der Gebäudeeingang sich in diesem Geschoss befinded (WAHR), oder nicht (FALSCH).
         Indication si l'étage est au niveau d'une entrée (VRAI) ou non (FAUX)
         エントランスレベルかどうかを示すブーリアン値。
         입구 레벨 여부를 나타내는 값
      
    
     
       AboveGround
       Indication whether this building storey is fully above ground (TRUE), or below ground (FALSE), or partially above and below ground (UNKNOWN) - as in sloped terrain.
       
         
           
        
      
       
         Oberirdisches Geschoss
         AuDessusSol
         地上判別
         지상 여부
      
       
         Angabe, ob dieses Geschoss vollständig überhalb oberirdisch ist (WAHR), vollständig unterirdisch (FALSCH), oder teilweise unter- und überirdisch (UNKNOWN).
         Indication si l'étage est complètement au dessus du niveau du sol (VRAI), au dessous du niveau du sol (FAUX) ou partiellement enterré (INCONNU) comme dans le cas d'un terrain en pente.
         この建物階が地上(TRUE)、地下(FALSE)、一部が地下部分(UNKOWN)かどうかを示すロジカル値。
         이 건물 층이 지상 (TRUE), 지하 (FALSE), 일부 지하 부분 (UNKOWN) 여부를 나타내는 논리 값.
      
    
     
       SprinklerProtection
       Indication whether this object is sprinkler protected (TRUE) or not (FALSE).
       
         
           
        
      
       
         Sprinklerschutz
         ProtectionParSprinkler
         スプリンクラー防御
         스프링 클러 방어
      
       
         Angabe, ob des Geschoss durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).
         Indication selon laquelle ce bâtimentbénéficie d'une protection par sprinkler (VRAI) ou non (FAUX)
         スプリンクラー設備の有無を示すブーリアン値。
         스프링 클러 설비의 유무를 나타내는 값
      
    
     
       SprinklerProtectionAutomatic
       Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).
It should only be given, if the property "SprinklerProtection" is set to TRUE.
       
         
           
        
      
       
         Sprinklerschutz automatisch
         ProtectionAutomatiqueParSprinkler
         スプリンクラー防御自動区分
         스프링 클러 방어 자동 구분
      
       
         Angabe, ob das Geschoss durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).
         Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX). Indication à ne fournir que si la propriété "SprinklerProtection" est cochée "VRAI".
         スプリンクラー設備が自動かどうか示すブーリアン値。
         스프링 클러 설비가 자동 여부를 나타내는 값
      
    
     
       LoadBearingCapacity
       Maximum load bearing capacity of the floor structure throughtout the storey as designed.
       
         
           
        
      
       
         Deckentragfähigkeit
         Capacité porteuse
      
       
         Maximale Deckentragfähigkeit in diesem Geschoss.
         Capacité porteuse maximale de la structure du plancher tel que conçu pour cet étage.
      
    
     
       GrossPlannedArea
       Total planned area for the building storey. Used for programming the building storey.
       
         
           
        
      
       
         Bruttofläche nach Raumprogramm
         計画グロス面積
         Surface programmée brute
         계획 그로스 면적
      
       
         Geforderte Bruttofläche des Geschosses laut Raumprogramm.
         計画された建物階のグロス面積。建物計画に際に使用。
         Surface programmée brute totale de l'étage. Telle que définie lors de la programmation.
         계획된 건물 층 그로스 면적. 건물 계획시 사용됩니다.
      
    
     
       NetPlannedArea
       Total planned net area for the building storey. Used for programming the building storey.
       
         
           
        
      
       
         Nettofläche nach Raumprogramm
         計画ネット面積
         Surface programmée nette
         계획 인터넷 면적
      
       
         Geforderte Nettofläche des Geschosses laut Raumprogramm.
         計画された建物階のネット面積。建物計画の際に使用。
         Surface programmée nette totale de l'étage. Telle que définie lors de la programmation.
         계획된 건물 층 인터넷 공간이 있습니다. 건물 계획시 사용됩니다.
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés communes à la définition de toutes les instances de IfcBuildingStorey. Veuillez noter que plusieurs attributs sont portés par l'instance IfcBuildingStorey : le numéro de l'étage ou nom court (IfcBuildingStorey.Name), le nom ou nom long (IfcBuildingStorey.LongName), et la description ou des commentaires (IfcBuildingStorey.Description). Les quantités réelles de l'étage comme le périmètre, la superficie et le volume sont fournis par des instances de IfcElementQuantity et la référence à une classification nationale par IfcClassificationReference.
     IfcBuildinStorey(建物階)に関するプロパティセット定義。建物階ナンバーはIfcBuildingStorey.Name、建物階名称はIfcBuildingStorey.LongName、建物階に関する記述はIfcBuildingStorey.Descriptionで設定する。実際の建物階に関する数量、例えば建物階周囲長、建物階面積、建物階体積等はIfcElementQuantitiesで設定する。また、建築基準法の建物階分類に関しては、IfcClassificationReferenceで設定する。
  







Annex_VI_MVD_BPIE2013/psd/Pset_SiteCommon.xml

 
   Pset_SiteCommon
   Properties common to the definition of all occurrences of IfcSite. Please note that several site attributes are handled directly at the IfcSite instance, the site number (or short name) by IfcSite.Name, the site name (or long name) by IfcSite.LongName, and the description (or comments) by IfcSite.Description. The land title number is also given as an explicit attribute IfcSite.LandTitleNumber. Actual site quantities, like site perimeter, site area and site volume are provided by IfcElementQuantity, and site classification according to national building code by IfcClassificationReference. The global positioning of the site in terms of Northing and Easting and height above sea level datum is given by IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation and the postal address by IfcSite.SiteAddress.
   
   
     IfcSite
  
   IfcSite
   
     
       Reference
       Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.
       
         
           
        
      
       
         Referenz ID
         Reference
         参照記号
         참조 ID
      
       
         Identifikator der projektinternen Referenz für dieses Grundstück, z.B. nach der Grundstückklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.
         Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.
         このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。
         이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.
      
    
     
       BuildableArea
       The area of site utilization expressed as a maximum value according to local building codes.
       
         
           
        
      
       
         bebaubare Fläche
         ValeurSurfaceConstructible
         建築可能面積
         건축 가능 면적
      
       
         bebaubare Fläche als maximale überbaubare Fläche des Grundstücks.
         Surface constructible maximale en fonction des contraintes d'urbanisme.
         建築基準により建築可能な最大の面積。
         속성정의
      
    
     
       SiteCoverageRatio
       The ratio of the utilization,  TotalArea / BuildableArea, expressed as a maximum value. The ratio value may be used to derive BuildableArea.
       
         
           
        
      
       
         Grundflächenzahl
         RatioSurfaceConstructible
         建蔽率
         건폐율
      
       
         Grundflächenzahl als Verhältnis der bebaubaren Fläche zur Bruttogrundstücksfläche.
         Valeur maximale de la surface constructible exprimée en ratio. La valeur du ratio peut être utilisée pour déterminer la surface constructible.
         建築基準により最大となる、敷地面積(IfcElementQuantity)と建築面積(IfcBuildingのIfcElementQuantity)の比率。
         TotalArea / BuildableArea로 표시되는 이용 가능한 비율의 최대값입니다.
      
    
     
       FloorAreaRatio
       The ratio of all floor areas to the buildable area as the maximum floor area utilization of the site as a maximum value according to local building codes.
       
         
           
        
      
       
         Geschossflächenzahl
         容積率
         ratio de surface de planchers
      
       
         Geschossflächenzahl als Verhältnis der gesamten Geschossfläche aller Vollgeschosse der baulichen Anlagen auf einem Baugrundstück zu der Fläche des Baugrundstücks.
         建築基準により最大となる床面積と敷地面積(IfcElementQuantities)の比率。
         Ratio de la surface totale de planchers à la surface constructible, indication de la valeur maximale de la surface de planchers selon la règlementation locale (coefficient d'occupation des sols, N.d.T.)
      
    
     
       BuildingHeightLimit
       Allowed maximum height of buildings on this site - according to local building codes.
       
         
           
        
      
       
         maximale Bebauungshöhe
         HauteurMaximale
         建物高さ制限
         건물 높이 제한
      
       
         Maximale Bebauungshöhe die auf diesem Grundstück zulässig ist.
         Hauteur maximale des bâtiments autorisée sur ce site.
         各地域の建築基準により許可される建物の高さの最大値。
         TotalArea / BuildableArea로 표시되는 이용 가능한 비율의 최대값입니다.
      
    
     
       TotalArea
       Total planned area for the site. Used for programming the site space.
       
         
           
        
      
       
         Bruttogrundstücksfläche
         SurfaceBruteProgrammee
         延べ面積
         연면적
      
       
         Gesamte Grundstücksfläche für diese Bauaufgabe.
         Surface totale brute. Définie en phase de programmation.
         敷地にたいする延べ計画面積。敷地空間の計画に使用。
         부지에 대한 총 계획 면적. 호텔 공간 계획에 사용됩니다.
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés communes à la définition de toutes les instances de IfcSite. Veuillez noter que plusieurs attributs sont portés par l'instance IfcSite : le numéro du site ou nom court (IfcSite.Name), le nom ou nom long (IfcSite.LongName), et la description ou des commentaires (IfcSite.Description). Le numéro de référence du foncier est donné par l'attribut IfcSite.LandTitleNumber. Les quantités du site comme le périmètre et la superficie sont fournis par des instances de IfcElementQuantity et la référence à une classification nationale par IfcClassificationReference. La position du site en termes de longitude, latitude et altitude est donnée par IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation et l'adresse postale par IfcSite.SiteAddress.
     IfcSiteに関する共通プロパティセット定義。以下の属性値に関しては、IfcSiteオブジェクトの属性に設定する。敷地番号はIfcSite.Name、敷地名称はIfcSite.LongName、敷地に関する記述はIfcSite.Description。敷地に関する周囲長、面積、体積などの数量値は、IfcElementQuantityによって設定する。地理情報に関する緯度・経度・標高値はＩfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevationによって設定し、郵便住所はIfcSite.SiteAddressによって設定する。
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   Pset_SpaceCommon
   Properties common to the definition of all occurrences of IfcSpace. Please note that several space attributes are handled directly at the IfcSpace instance, the space number (or short name) by IfcSpace.Name, the space name (or long name) by IfcSpace:LongName, and the description (or comments) by IfcSpace.Description. Actual space quantities, like space perimeter, space area and space volume are provided by IfcElementQuantity, and space classification according to national building code by IfcClassificationReference. The level above zero (relative to the building) for the slab row construction is provided by the IfcBuildingStorey.Elevation, the level above zero (relative to the building) for the floor finish is provided by the IfcSpace.ElevationWithFlooring.
   
   
     IfcSpace
  
   IfcSpace
   
     
       Reference
       Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.
       
         
           
        
      
       
         Raumtyp
         Reference
         参照記号
         참조 ID
      
       
         Bezeichnung zur Zusammenfassung gleichartiger Räume zu einem Raumtyp (auch Funktionstyp genannt). Alternativ zum Namen des "Typobjekts", insbesondere wenn die Software keine Raumtypen als Typobjekte unterstützt.
         Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.
         このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。
         이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.
      
    
     
       IsExternal
       Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external element and faces the outside of the building.
       
         
           
        
      
       
         IstAußenraum
         外部区分
         Est extérieur
      
       
         Angabe, ob dieser Raum ein Aussenaum ist (JA) oder ein Innenraum (NEIN).
         外部の部材かどうかを示すブーリアン値。もしTRUEの場合、外部の部材で建物の外側に面している。
         Indique si l'élément est conçu pour être utilisé à l'extérieur (VRAI) ou non (FAUX). Si VRAI, c'est un élément extérieur qui donne sur l'extérieur du bâtiment.
      
    
     
       GrossPlannedArea
       Total planned gross area for the space. Used for programming the space.
       
         
           
        
      
       
         計画グロス面積
         Surface programmée brute
         계획 그로스 면적
      
       
         計画されたグロス面積。建物計画に際に使用。
         Surface programmée brute totale de la pièce. Telle que définie lors de la programmation.
         객실의 총 계획 면적 글로스. 공간 계획시 사용된다.
      
    
     
       NetPlannedArea
       Total planned net area for the space. Used for programming the space.
       
         
           
        
      
       
         計画ネット面積
         Surface programmée nette
         계획 인터넷 면적
      
       
         計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）
         Surface programmée nette totale de la pièce. Telle que définie lors de la programmation.
         객실의 총 계획 인터넷 공간이 있습니다. 공간 계획시 사용된다.
      
    
     
       PubliclyAccessible
       Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).
       
         
           
        
      
       
         öffentlich zugänglich
         AccessibleAuPublic
         公共アクセス可能性
         공공 액세스 가능성
      
       
         Angabe, ob dieser Raum (wie z.B. eine Toilette) öffentlich zugänglich sein soll (JA) oder nicht (NEIN).
         Indique si l'espace (par exemple des toilettes) est conçu pour être un espace accessible au public (TRUE) ou non (FALSE).
         この部屋（空間）が公共アクセス空間かどうかを示すブーリアン値。例：公共トイレの場合TRUE。
         이 방 (공간)이 공공 액세스 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE.
      
    
     
       HandicapAccessible
       Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.
       
         
           
        
      
       
         behindertengerecht zugänglich
         AccessibleHandicapes
         ハンディキャップアクセス可能性
         핸디캡 액세스 가능성
      
       
         Angabe, ob dieser Raum (wie z.B. eine Toilette) behindertengerecht zugänglich sein soll (JA) oder nicht (NEIN).
         Indique si l'élément est conçu pour être accessible aux handicapés (VRAI) ou non (FAUX). Cette information est souvent utilisée pour déclarer la nécessité d'un accès pour handicapés ou pour des contraintes spéciales de conception.
         この部屋（空間）がハンディキャップ者向けの空間かどうかを示すブーリアン値。例：公共トイレの場合TRUE。この情報は、障害者向け利用の必要性や特別なデザインの必要性を示すために利用される。
         이 방 (공간)이 핸디캡을위한 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE. 이 정보는 장애인을위한 이용의 필요성과 특별한 디자인의 필요성을 나타내기 위해 사용된다.
      
    
  
   
     Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcSpace. Veuillez noter que plusieurs attributs sont portés par l'instance IfcSpace : le numéro de la pièce ou le nom court (IfcSpace.Name), le nom ou nom long (IfcSpace:LongName) et la description ou des commentaires (IfcSpace.Description). Les quantités comme le périmètre, la surface et le volume de la pièce sont fournis par des instances de IfcElementQuantity, et la référence à une classification nationale par IfcClassificationReference. L'élévation de la dalle relativement au niveau de référence du bâtiment est fourni par IfcBuildingStorey.Elevation.  L'élévation du plancher relativement au niveau de référence du bâtiment est fourni par IfcSpace.ElevationWithFlooring.
     IfcSpaceに関する共通プロパティセット定義。以下の属性値に関しては、IfcSpaceオブジェクトの属性に設定する。部屋番号はIfcSite.Name、部屋名称はIfcSite.LongName、部屋に関する記述はIfcSite.Description。部屋（空間）に関する周囲長、面積、体積などの数量値は、IfcElementQuantitiesによって設定する。部屋（空間）に関する分類コードはIfcClassificationReferenceによって設定する。スラブに対するレベルはIfcBuildingStorey.Elevationによって与えられる。床仕上げに対するレベルはIfcSpace.ElevationWithFlooringによって与えられる。
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   Pset_SpaceCoveringRequirements
   Properties common to the definition of covering requirements of IfcSpace. Those properties define the requirements coming from a space program in early project phases and can later be used to define the room book information, if such coverings are not modeled explicitly as covering elements.
   
   
     IfcSpace
  
   IfcSpace
   
     
       FloorCovering
       Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Bodenbelag
         RevetementSol
         床仕上げ
      
       
         Angabe des Materials für den Bodenbelag. Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) für den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.
         Indication sur la nature du revêtement de sol […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=FLOORING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.
         部屋の床材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。
      
    
     
       FloorCoveringThickness
       Thickness of the material layer(s) for the space flooring.  

The thickness information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.
       
         
           
        
      
       
         Dicke des Bodenbelags
         床仕上げ材厚
         Epaisseur du revêtement de sol
      
       
         Angabe der Dicke der Materialschichten für den Bodenbelag. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) für den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.
         部屋の床に関する材質層の厚さ。

形状表現を持つIfcCovering(type=FLOORING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。
         Epaisseur de la couche de matériau constituant le revêtement de sol. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=FLOORING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.
      
    
     
       WallCovering
       Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Wandbekleidung
         RevetementMur
         壁仕上げ
      
       
         Angabe des Materials für die Wandbekleidung, oder den Wandbelag Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) für die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.
         Indication sur la nature du revêtement de mur […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CLADDING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.
         部屋の壁材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。
      
    
     
       WallCoveringThickness
       Thickness of the material layer(s) for the space cladding.  

The thickness information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.
       
         
           
        
      
       
         Dicke der Wandbekleidung
         壁仕上げ厚
         Epaisseur du revêtement de mur
      
       
         Angabe der Dicke der Materialschichten für die Wandbekleidung. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) für die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.
         部屋の壁に関する材質層の厚さ。

形状表現を持つIfcCovering(type=CLADDING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。
         Epaisseur de la couche de matériau constituant le revêtement de mur. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CLADDING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.
      
    
     
       CeilingCovering
       Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Deckenbekleidung
         RevetementPlafond
         天井仕上げ
      
       
         Angabe des Materials für die Deckenbekleidung oder den Deckenbelag (bzw. der Unterdecke). Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) für die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.
         Indication sur la nature du revêtement de plafond […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CEILING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.
         部屋の天井材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。
      
    
     
       CeilingCoveringThickness
       Thickness of the material layer(s) for the space ceiling.  

The thickness information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.
       
         
           
        
      
       
         Dicke der Deckenbekleidung
         天井仕上げ厚
         Epaisseur du revêtement de plafond
      
       
         Angabe der  Dicke der Materialschichten für die Deckenbekleidung. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) für die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.
         部屋の天井に関する材質層の厚さ。

形状表現を持つIfcCovering(type=CEILING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。
         Epaisseur de la couche de matériau constituant le revêtement de sol. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CEILING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.
      
    
     
       SkirtingBoard
       Label to indicate the material or construction of the skirting board around the space flooring. The label is used for room book information.

The material information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Sockelleiste
         幅木材
         Matériau de la plinthe
      
       
         Angabe des Materials für die Sockelleiste. Diese Angabe wird im Raumbuch verwendet.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) für die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.
         部屋の床の周りにある幅木の材質または施工に関するラベル（識別情報）。ラベル名は部屋リスト情報に使用される。

形状表現を持つIfcCovering (type=SKIRTINGBOARD)オブジェクトが存在しない場合に与えられる材質情報。IfcCoveringの材質情報とこのプロパティ値が一致しない場合、IfcCoveringに与えられている材質情報を優先する。
         
      
    
     
       SkirtingBoardHeight
       Height of the skirting board.

The height information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Höhe der Sockelleite
         幅木材高
         Hauteur de la plinthe
      
       
         Angabe der  Höhe der umlaufenden Sockelleiste. 

Der Höhenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) für die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Höhe des zugeordneten Bekleidungsobjekts Priorität.
         部屋の幅木の高さ。

形状表現を持つIfcCovering(type=SKIRTINGBOARD)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。
         
      
    
     
       Molding
       Label to indicate the material or construction of the molding around the space ceiling. The label is used for room book information.

The material information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Gesims
         廻縁
         Matériau de la moulure
      
       
         Angabe des Materials für das Gesims (Deckenkante). Diese Angabe wird im Raumbuch verwendet.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) für das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.
         部屋の廻縁の材質または施工に関するラベル（識別情報）。ラベル名は部屋リスト情報に使用される。

形状表現を持つIfcCovering (type=MOLDING)オブジェクトが存在しない場合に与えられる材質情報。IfcCoveringの材質情報とこのプロパティ値が一致しない場合、IfcCoveringに与えられている材質情報を優先する。
         
      
    
     
       MoldingHeight
       Height of the molding.

The height information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.
       
         
           
        
      
       
         Höhe des Gesims
         廻縁高
         Hauteur de la moulure
      
       
         Angabe der  Höhe des umlaufenden Gesims (Deckenkante). 

Der Höhenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) für das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Höhe des zugeordneten Bekleidungsobjekts Priorität.
         部屋の廻縁の高さ。

形状表現を持つIfcCovering(type=MOLDING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。
         
      
    
     
       ConcealedFlooring
       Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed flooring space is normally meant to be the space beneath a raised floor.
       
         
           
        
      
       
         Installationsboden
         隠蔽床
         FauxPlancher
      
       
         Angabe, ob dieser Raum mit einem aufgeständerten Fußboden ausgestattet ist (JA), oder nicht (NEIN).
         この部屋（空間）が隠蔽された床空間を持つように設計されているかどうかを示すブーリアン値。隠蔽された床空間とは、上げ床の下の空間。
         Indique si la pièce comprend un faux plancher (VRAI) ou non (FAUX)
      
    
     
       ConcealedCeiling
       Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed ceiling space is normally meant to be the space between a slab and a ceiling.
       
         
           
        
      
       
         Installationsdecke
         隠蔽天井
         FauxPlafond
      
       
         Angabe, ob dieser Raum mit einer Installationsdecke (abhehängten Decke) ausgestattet ist (JA), oder nicht (NEIN).
         この部屋（空間）が隠蔽された天井空間を持つように設計されているかどうかを示すブーリアン値。隠蔽された天井空間とは、スラブと天井の間の空間。
         Indique si la pièce comprend un faux plafond (VRAI) ou non (FAUX)
      
    
  
   
     Eigenschaften der Bekleidungen des Raumes.

Diese Eigenschaften werden als Anforderungen in frühen Phasen im Raumprogramm geführt und können für spätere Phasen als Informationen für das Raumbuch dienen, falls die Bekleidungen nicht als eigenständige Elemente angelegt werden.
     IfcSpace（部屋）の仕上げ(Covering)の共通属性。プロジェクト初期の空間計画からの仕上げ要求仕様情報を設定する。もし。Coveringオブジェクトが生成されていない場合は、このプロパティセットの情報は仕上げ表作成に使用することができる。
  







Annex_VI_MVD_BPIE2013/psd/Pset_SpaceFireSafetyRequirements.xml

 
   Pset_SpaceFireSafetyRequirements
   Properties related to fire protection of spaces that apply to the occurrences of IfcSpace or IfcZone.
   
   
     IfcSpace
      IfcSpatialZone
      IfcZone
  
   IfcSpace, IfcSpatialZone, IfcZone
   
     
       FireRiskFactor
       Fire Risk factor assigned to the space according to local building regulations. It defines the fire risk of the space at several levels of fire hazard.
       
         
           
        
      
       
         Brandgefahrenklasse
         FacteurRisqueIncendie
         火災危険度要因
         화재 위험 요인
      
       
         Brandgefahrenklasse des Raums, angegeben nach der nationalen oder regionalen Brandschutzverordnung.
         Facteur de risque incendie attribué à l'espace, selon la réglementation locale en matière de construction.
         地域の建築規則に従って空間に割り当てられた火災危険要因
火災のいくつかのレベルにおける空間の火災危険度を定義する。
         지역 건축 규칙에 따라 공간에 할당된 화재 위험 요인 화재 어느 정도의 공간의 화재 위험도를 정의한다. "
      
    
     
       FlammableStorage
       Indication whether the space is intended to serve as a storage of flammable material (which is regarded as such by the presiding building code. (TRUE) indicates yes, (FALSE) otherwise.
       
         
           
        
      
       
         Lagerung brennbarer Stoffe
         StockageCombustible
         可燃物保管区分
         가연성 물질 창고
      
       
         Angabe, ob der Raum zur Lagerung der Produktion von brennbaren Stoffen genutzt wird (WHAHR) oder nicht (FALSCH). Die Angabe erfolgt nach der nationalen oder regionalen Brandschutzverordnung.
         Indique si l'espace est destiné au stockage de matières inflammables (considérées comme telles par le Code de la Construction en vigueur). (VRAI) signifie oui, (FAUX) sinon.
         空間が可燃物(建築基準を管理することによりそのように考慮される)の倉庫として使われることを意図されているかどうかを示すブーリアン値。(TRUE)はい、(FALSE)いいえ。
         공간이 가연물 (건축 기준을 관리함으로써 그렇게 여겨지는)의 창고로 사용되는 것을 의도하고 있는지 여부를 나타내는 부울 값입니다. (TRUE) 예 (FALSE) 아니오. "이 물체가 화재의 경우 출구로 사용되도록 설계되었는지 여부를 나타내는  (TRUE) 예 (FALSE) 아니오 값
      
    
     
       FireExit
       Indication whether this object is designed to serve as an exit in the case of fire (TRUE) or not (FALSE).
Here whether the space (in case of e.g., a corridor) is designed to serve as an exit space, e.g., for fire escape purposes.
       
         
           
        
      
       
         Notausgang
         SortieSecours
         非常口区分
         화재 출구 (피난 출구)
      
       
         Angabe, ob der Raum einen Notausgang für den Brandfall hat und als ein Notausgangs(sammel)raum im Sinne der Brandschutzverordnung gilt (WAHR), oder nicht (FALSCH).
         Indique si cet objet est conçu pour servir de sortie en cas d'incendie (VRAI) ou non (FAUX). Cas d'un espace comme un couloir conçu pour servir d'espace de sortie, par exemple pour l'évacuation en cas d'incendie.
         このオブジェクトが火災の場合に出口として使われるように設計されているかどうかを示すブーリアン値。(TRUE)はい、(FALSE)いいえ。
ここに、空間(例えば廊下)は、例えば火災避難目的のために出口空間として使われるよう設計されているかどうか。
         여기에 공간 (예 복도), 예를 들면 화재 피난 목적을 위해 출구 공간으로 사용하도록 설계되었는지 여부
      
    
     
       SprinklerProtection
       Indication whether the space is sprinkler protected (TRUE) or not (FALSE).
       
         
           
        
      
       
         Sprinklerschutz
         ProtectionParSprinkler
         スプリンクラー防御
         스프링 클러 방어
      
       
         Angabe, ob der Raum durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).
         Indication selon laquelle ce bâtiment bénéficie d'une protection par sprinkler (VRAI) ou non (FAUX).
         スプリンクラー設備の有無を示すブーリアン値。(TRUE)有、(FALSE)なし。
         스프링 클러 설비의 유무를 나타내는 부울 값입니다. (TRUE) 유 (FALSE) 없음.
      
    
     
       SprinklerProtectionAutomatic
       Indication whether the space has an automatic sprinkler protection (TRUE) or not (FALSE).
It should only be given, if the property "SprinklerProtection" is set to TRUE.
       
         
           
        
      
       
         Sprinklerschutz automatisch
         ProtectionAutomatiqueParSprinkler
         自動スプリンクラー防御
         스프링 클러 방어 자동 구분
      
       
         Angabe, ob der Raum durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).  Dieser Wert soll nur angegeben werden, wenn das Attribut SprinklerProtection auf (WAHR) gesetzt ist.
         Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX).
         スプリンクラー設備が自動かどうか示すブーリアン値。(TRUE)自動、(FALSE)非自動。「スプリンクラー防御」プロパティがTRUEに設定された場合のみ、与えられる。
         스프링 클러 설비가 자동 여부를 나타내는 부울 값입니다. (TRUE) 자동 (FALSE) 비자동. "스프링 클러 방어"속성이 TRUE로 설정된 경우에만 주어진다.
      
    
     
       AirPressurization
       Indication whether the space is required to have pressurized air (TRUE) or not (FALSE).
       
         
           
        
      
       
         Luftdruckausgleich
         AirComprimeDisponible
         空気加圧
         공기 가압
      
       
         Angabe, ob der Raum einen Luftdruckausgleich erfordert (WAHR) oder nicht (FALSCH).
         Indique si l'espace nécessite d'être alimenté en air comprimé (VRAI) ou non (FAUX)
         空間が加圧することを要求されているかどうかを示すブーリアン値。(TRUE)加圧、(FALSE)非加圧。
         공간이 가압 요구되고 있는지 여부를 나타내는 부울 값입니다. (TRUE) 가압 (FALSE) 비 가압.
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés relatives à la protection incendie, qui s'appliquent à toutes les occurrences des classes IfcSpace et IfcZone.
     IfcSpaceまたはIfcZoneの存在に適用される、空間の火災防御(防火)に関連したプロパティ。
  







Annex_VI_MVD_BPIE2013/psd/Pset_SpaceLightingRequirements.xml

 
   Pset_SpaceLightingRequirements
   Properties related to the lighting requirements that apply to the occurrences of IfcSpace or IfcZone. This includes the required artificial lighting, illuminance, etc.
   
   
     IfcSpace
      IfcSpatialZone
      IfcZone
  
   IfcSpace, IfcSpatialZone, IfcZone
   
     
       ArtificialLighting
       Indication whether this space  requires artificial lighting (as natural lighting would be not sufficient). (TRUE) indicates yes (FALSE) otherwise.
       
         
           
        
      
       
         künstliche Beleuchtung
         EclairageArtificiel
         人工照明
         인공 조명
      
       
         Angabe, ob dieser Raum eine künstliche Beleuchtung erfordert (WAHR) oder nicht (FALSCH)
         Indication si cette pièce a des besoins d'éclairage artificiel (dans la mesure où l'éclairage naturel ne serait pas suffisant). (VRAI) signifie oui, (FAUX) sinon.
         領域が人工照明を必要とするかどうかの表示（自然光が十分でないとして）　（TRUE）の場合、必要。（FALSE）の場合、不必要。
         이 공간이 인공 조명을 필요로하는지 여부 (자연 조명이 충분하지 않기 위하여)를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 아니오 값.
      
    
     
       Illuminance
       Required average illuminance value for this space.
       
         
           
        
      
       
         Beleuchtungsstärke
         EclairementAttendu
         照度
         조도
      
       
         Geforderte durchschnittliche Beleuchtungsstärke in diesem Raum.
         Valeur de l'éclairement attendu pour la pièce.
         領域に対しての必要とされる照度の値の平均値。
         이 공간을 위해 필요한 평균 조도
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés relatives aux exigences en matière d'éclairement, applicables à toutes les instances des classes IfcSpace et IfcZone. Comprend l'éclairage artificiel, le niveau d'éclairement,…
     IfcSpaceまたはIfcZoneオブジェクトに適用される照明の条件に関するプロパティ。必要とされる人工照明及び照度などを含む。
  







Annex_VI_MVD_BPIE2013/psd/Pset_SpaceOccupancyRequirements.xml

 
   Pset_SpaceOccupancyRequirements
   Properties concerning work activities occurring or expected to occur within one or a set of similar spatial structure elements.
   
   
     IfcSpace
      IfcSpatialZone
      IfcZone
  
   IfcSpace, IfcSpatialZone, IfcZone
   
     
       OccupancyType
       Occupancy type for this object. It is defined according to the presiding national building code.
       
         
           
        
      
       
         Nutzungsart
         TypeOccupation
         用途
      
       
         Nutzungsart des Raums gemäß der gültigen Raumnutzungstabelle des Raumprogramms.
         Usage type de cet espace. Est défini selon le Code national en vigueur.
         このオブジェクトの用途。統括する国の建築法規により定義される。
      
    
     
       OccupancyNumber
       Number of people required for the activity assigned to this space.
       
         
           
        
      
       
         Belegung
         NombreOccupants
         利用人数
      
       
         Durchschnittliche Anzahl der Personen für deren  Aktivitäten der Raum vorgesehen ist.
         Nombre d'occupants concernés par l'activité dans cet espace.
         この空間に割り当てられた活動を遂行するために必要な人数。
      
    
     
       OccupancyNumberPeak
       Maximal number of people required for the activity assigned to this space in peak time.
       
         
           
        
      
       
         Maximale Belegung
         NombreOccupantsMax
         利用人数ピーク
      
       
         Maximale Anzahl der Personen für deren  Aktivitäten der Raum vorgesehen ist.
         Nombre maximum d'occupants simultanés concernés par l'activité dans cet espace à l'heure de pointe.
         この空間に割り当てられた活動を遂行するために必要な最大人数。
      
    
     
       OccupancyTimePerDay
       The amount of time during the day that the activity is required within this space.
       
         
           
        
      
       
         Belegungszeit pro Tag
         DureeOccupationJour
         日毎利用時間
      
       
         Durchschnittliche Belegungszeit des Raums pro Tag.
         Durée journalière de l'activité dans cet espace
         この空間での活動をするために必要な日中の時間。
      
    
     
       AreaPerOccupant
       Design occupancy loading for this type of usage assigned to this space.
       
         
           
        
      
       
         Fläche pro Nutzer
         SurfaceParOccupant
         利用者毎面積
      
       
         Anteil der Raumfläche pro Benutzer für Nutzung des Raums.
         Taux de remplissage de l'espace pour l'usage type
         この空間に割り当てられた用途に対する想定利用負荷。
      
    
     
       MinimumHeadroom
       Headroom required for the activity assigned to this space.
       
         
           
        
      
       
         Lichte Höhe
         HauteurPassageMinimale
         最小頭上あき高
      
       
         Minumal geforderte lichte Höhe für diesen Raum.
         Hauteur de passage requise pour l'usage assigné à l'espace
         この空間に割り当てられた用途に必要な頭上あき高。
      
    
     
       IsOutlookDesirable
       An indication of whether the outlook is desirable (set TRUE) or not (set FALSE)
       
         
           
        
      
       
         Ausblick erwünscht
         VueExterieurSouhaitable
         眺望の善し悪し
      
       
         Angabe, ob dieser Raum einen natürlichen Ausblick nach draussen gewähren soll (WAHR) oder dies nicht gefordert ist (FALSCH).
         Indique si la vue sur l'extérieur est souhaitable (VRAI) ou non (FAUX).
         外の眺望が望ましいかどうか。
      
    
  
   
     Property Set Definition in German
     Définition de l'IAI : propriétés relatives à l'usage attendu ou effectif d'un élément de structure spatial ou d'un ensemble d'éléments de struture spatiale similaires.
     一つの、あるいは複数の類似した空間構成要素で起きる、あるいは起こるであろう業務活動に関する属性。
  







Annex_VI_MVD_BPIE2013/psd/Pset_SpaceThermalRequirements.xml

 
   Pset_SpaceThermalRequirements
   Properties related to the comfort requirements for thermal and other  thermal related performance properties of spaces that apply to the occurrences of IfcSpace, IfcSpatialZone or IfcZone. It can also be used to capture requirements for IfcSpaceType's. This includes the required design temperature, humidity, ventilation, and air conditioning.
   
   
     IfcSpace
      IfcSpatialZone
      IfcZone
  
   IfcSpace, IfcSpatialZone, IfcZone
   
     
       SpaceTemperature
       Temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period. Provide this value, if no temperatur range (Min-Max) is available.
       
         
           
        
      
       
         Raumtemperatur
         最高室内温度
         Température
      
       
         Geforderte Raumtemperatur, die nicht überschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall. Diese wird angegeben, wenn kein geforderter Temperaturbereich (Min - Max) vorhanden ist.
         空間またはゾーンの温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Température de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.
      
    
     
       SpaceTemperatureMax
       Maximal temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.
       
         
           
        
      
       
         Raumtemperatur Maximal
         最高室内温度
         Température maximale
         최고 온도
      
       
         Maximale geforderte Raumtemperatur, die nicht überschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.
         空間またはゾーンの最高温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Température maximale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.
         공간 또는 영역의 최고 온도. 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 온도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.
      
    
     
       SpaceTemperatureMin
       Minimal temperature of the space or zone, that is required from user/designer view point. If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.
       
         
           
        
      
       
         Raumtemperatur Minimal
         最低室内温度
         Température minimale
         최저온도
      
       
         Minimale geforderte Raumtemperatur, die nicht unterschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.
         空間またはゾーンの最低温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Température minimale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.
         공간 또는 영역의 최저 온도 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 온도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.
      
    
     
       SpaceTemperatureSummerMax
       Maximal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.
       
         
           
        
      
       
         Raumtemperatur Kühlung Maximal
         夏季最高室内温度
         Température maximale en été
         여름최고온도
      
       
         Maximal geforderte Raumtemperatur aus dem Raumprogramm für die Auslegung der Raumkühlung.
         空間またはゾーンの暑熱季(夏季)の最高温度。利用者/設計者の視点から要求される。
         Température maximale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.
         공간이나 영역 혹서 계절 (여름)의 최고 온도 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       SpaceTemperatureSummerMin
       Minimal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.
       
         
           
        
      
       
         Raumtemperatur Kühlung Minimal
         夏季最低室内温度
         Température minimale en été
         여름최저온도
      
       
         Minimal geforderte Raumtemperatur aus dem Raumprogramm für die Auslegung der Raumkühlung.
         空間またはゾーンの暑熱季(夏季)の最低温度。利用者/設計者の視点から要求される。
         Température minimale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.
         공간이나 영역 혹서 계절 (여름)의 최저 온도. 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       SpaceTemperatureWinterMax
       Maximal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.
       
         
           
        
      
       
         Raumtemperatur Heizung Maximal
         冬季最高室内温度
         Température maximale en hiver
         겨울최고온도
      
       
         Maximal geforderte Raumtemperatur für die Auslegung der Raumheizung.
         空間またはゾーンの寒冷季(冬季)の最高温度。利用者/設計者の視点から要求される。
         Température maximale de l'espace ou de la zone en hiver. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le chauffage.
         공간이나 영역 추운 계절 (겨울) 최고 온도 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       SpaceTemperatureWinterMin
       Minimal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.
       
         
           
        
      
       
         Raumtemperatur Heizung Minimal
         冬季最低室内温度
         Température minimale en hiver
         겨울철 최저온도
      
       
         Minimal geforderte Raumtemperatur für die Auslegung der Raumheizung.
         空間またはゾーンの寒冷季(冬季)の最低温度。利用者/設計者の視点から要求される。
         Température minimale de l'espace ou de la zone en hiver. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le chauffage.
         공간이나 영역 추운 계절 (겨울)의 최저 온도. 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       SpaceHumidity
       Humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period. Provide this property, if no humidity range (Min-Max) is available.
       
         
           
        
      
       
         Luftfeuchtigkeit
         室内湿度
         Humidité relative
      
       
         Geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall. Es wird angegeben, wenn kein geforderter Luftfeuchtigkeitsbereich (Min - Max)  vorhanden ist.
         空間またはゾーンの湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Humidité relative de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.
      
    
     
       SpaceHumidityMax
       Maximal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.
       
         
           
        
      
       
         Luftfeuchtigkeit Maximal
         最高室内湿度
         Humidité relative maximale
         실내습도
      
       
         Maximal geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.
         空間またはゾーンの最高湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Humidité relative maximale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.
         공간 또는 영역의 습도. 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 습도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.
      
    
     
       SpaceHumidityMin
       Minimal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.
       
         
           
        
      
       
         Luftfeuchtigkeit Minimal
         最低室内湿度
         Humidité relative minimale
      
       
         Minimal geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.
         空間またはゾーンの最低湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。
         Humidité relative minimale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.
      
    
     
       SpaceHumiditySummer
       Humidity of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.
       
         
           
        
      
       
         Luftfeuchtigkeit Kühlung
         夏季室内湿度
         Humidité relative maximale en été
         여름철실내 습도
      
       
         Geforderte Luftfeuchtigkeit für diesen Raum für die Auslegung der Kühlung.
         空間またはゾーンの暑熱季(夏季)の室内湿度。利用者/設計者の視点から要求される。
         Humidité relative maximale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.
         공간이나 영역 혹서 계절 (여름) 실내 습도. 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       SpaceHumidityWinter
       Humidity of the space or zone for the cold (winter) period that is required from user/designer view point and provided as requirement for heating.
       
         
           
        
      
       
         Luftfeuchtigkeit Heizung
         冬季室内湿度
         Humidité relative minimale en été
         겨울철실내 습도
      
       
         Geforderte Luftfeuchtigkeit für diesen Raum für die Auslegung der Heizung.
         空間またはゾーンの寒冷季(冬季)の室内湿度。利用者/設計者の視点から要求される。
         Humidité relative minimale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.
         공간이나 영역 추운 계절 (동절기) 실내 습도. 이용자 / 설계자의 관점에서 요구된다.
      
    
     
       DiscontinuedHeating
       Indication whether discontinued heating is required/desirable from user/designer view point. (TRUE) if yes, (FALSE) otherwise.
       
         
           
        
      
       
         Diskontinuierliche Heizung
         不連続暖房
         Chauffage intermittent
         불연속 난방
      
       
         Anfoderung, ob der Raum durch eine diskontinuierliche Heizung versorgt werden soll (WAHR) oder nicht (FALSCH).
         不連続暖房が利用者/設計者の視点から要求/要望されるかどうかを示すブーリアン値。(TRUE)要、(FALSE)不要。
         Indique si un chauffage intermittent est requis ou souhaité par l'usager ou le concepteur (VRAI) ou non (FAUX).
         불연속 난방이 이용자 / 설계자의 관점에서 요청 / 요구되는지 여부를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 불필요.
      
    
     
       NaturalVentilation
       Indication whether the space is required to have natural ventilation (TRUE) or mechanical ventilation (FALSE).
       
         
           
        
      
       
         Natürliche Lüftung
         自然換気
         Ventilation naturelle
         자연환기
      
       
         Anforderung, ob der Raum eine natürliche Lüftung haben soll (WAHR), oder eine künstliche Lüftung (Falsch).
         空間が自然換気を持つか機械換気を持つかを示すブーリアン値。(TRUE)有、(FALSE)なし。
         Indique si la ventilation de l'espace doit être naturelle (VRAI) ou mécanique (FAUX).
         공간이 자연 환기가 있는지 환기있는 여부를 나타내는 값
      
    
     
       NaturalVentilationRate
       Indication of the requirement of a particular natural air ventilation rate, given in air changes per hour.
       
         
           
        
      
       
         Natürliche Luftwechselzahl
         自然換気率
         Taux ventilation naturelle
         자연환기 비율
      
       
         Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der natürlichen Lüftung.
         特定の自然換気率の要求指標。1時間あたりの換気回数で与えられる。
         Taux de ventilation naturelle exprimé en volumes par heure.
         특정 자연 환기 율의 요구 지표. 시간 당 환기 회수로 주어진다.
      
    
     
       MechanicalVentilationRate
       Indication of the requirement of a particular mechanical air ventilation rate, given in air changes per hour.
       
         
           
        
      
       
         Künstliche Luftwechselzahl
         機械換気率
         Taux ventilation mécanique
         기계환기 비율
      
       
         Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der künstlichen Lüftung.
         特定の機械換気率の要求指標。1時間あたりの換気回数で与えられる。
         Spécification du taux de ventilation mécanique exprimé en volumes par heure.
         특정 기계 환기 비율 요구 지표. 시간 당 환기 회수로 주어진다.
      
    
     
       AirConditioning
       Indication whether this space requires air conditioning provided (TRUE) or not (FALSE).
       
         
           
        
      
       
         Klimaanlage
         空調
         Conditionnement d'air
         공조
      
       
         Anforderung, ob der Raum mit einer Klimaanlage ausgestattet werden soll (WAHR), oder nicht (Falsch).
         この空間が空調を要求するかどうかを示すブーリアン値。(TRUE)要、(FALSE)不要。
         Indique si l'espace requiert un conditionnement d'air  (VRAI) ou non (FAUX).
         이 공간이 공조를 요청할지 여부를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 불필요.
      
    
     
       AirConditioningCentral
       Indication whether the space  requires a central air conditioning provided (TRUE) or not (FALSE).
It should only be given, if the property "AirConditioning" is set to TRUE.
       
         
           
        
      
       
         Klimaanlage zentral
         中央式空調
         Conditionnement d'air centralisé
         중앙식 에어컨
      
       
         Anforderung, ob die Klimaanlage zentral gesteuert werden soll (WAHR), oder nicht (FALSCH). Soll nur angegeben werden, wenn die Eigenschaft "Klimaanlage" mit WAHR gegeben ist.
         空間が中央式空調を要求するかどうかを示すブーリアン値。「空調」プロパティがTRUEに設定された場合のみ、与えられる。
         Indique si l'espace requiert un conditionnement d'air centralisé (VRAI) ou non (FAUX). A fournir si la propriété "Conditionnement d'air" est VRAI.
         공간이 중앙 식 공조를 요청할지 여부를 나타내는 부울 값입니다. "공조"속성이 TRUE로 설정된 경우에만 주어진다.
      
    
  
   
     Property Set Definition in German
     室の快適な温熱環境に関連する要求性能。IfcSpace, IfcZoneに適用される。
温度、湿度、空調についての設計上の設定を含む。
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   Pset_ZoneCommon
   Properties common to the definition of all occurrences of IfcZone.
   
   
     IfcZone
  
   IfcZone
   
     
       Reference
       Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.
       
         
           
        
      
       
         Reference
         参照記号
         참조 ID
      
       
         Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.
         このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。
         이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.
      
    
     
       IsExternal
       Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external zone at the outside of the building.
       
         
           
        
      
       
         外部区分
         Est extérieur
      
       
         外部の部材かどうかを示すブーリアン値。もしTRUEの場合、外部の部材で建物の外側に面している。
         Indique si l'élément est conçu pour être utilisé à l'extérieur (VRAI) ou non (FAUX). Si VRAI, c'est un élément extérieur qui donne sur l'extérieur du bâtiment.
      
    
     
       GrossPlannedArea
       Total planned gross area for the zone. Used for programming the zone.
       
         
           
        
      
       
         計画グロス面積
         Surface programmée brute
      
       
         計画されたグロス面積。建物計画に際に使用。
         Surface programmée brute totale de la pièce. Telle que définie lors de la programmation.
      
    
     
       NetPlannedArea
       Total planned net area for the zone. Used for programming the zone.
       
         
           
        
      
       
         計画ネット面積
         Surface programmée nette
      
       
         計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）
         Surface programmée nette totale de la pièce. Telle que définie lors de la programmation.
      
    
     
       PubliclyAccessible
       Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).
       
         
           
        
      
       
         AccessibleAuPublic
         公共アクセス可能性
         공공 액세스 가능성
      
       
         Indique si l'espace (par exemple des toilettes) est conçu pour être un espace accessible au public (TRUE) ou non (FALSE).
         この空間が公共アクセス空間かどうかを示すブーリアン値。例：公共トイレの場合（TRUE）。そうでなければ（FALSE）。
         가능성이 공간이 공공 액세스 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE/ FALSE
      
    
     
       HandicapAccessible
       Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.
       
         
           
        
      
       
         AccesHandicapes
         ハンディキャップアクセス可能性
         핸디캠 액세스 가능성
      
       
         Indique si l'élément est conçu pour être accessible aux handicapés (VRAI) ou non (FAUX). Cette information est souvent utilisée pour déclarer la nécessité d'un accès pour handicapés ou pour des contraintes spéciales de conception.
         この空間がハンディキャップ者向けの空間かどうかを示す（TRUE）。例：公共トイレの場合。そうでなければ（FALSE）。この情報は、障害者向け利用の必要性や特別なデザインの必要性を示すために利用される。
         공간이 핸디캡을위한 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE. 이 정보는 장애인을위한 이용의 필요성과 특별한 디자인의 필요성을 나타내기 위해 사용된다.
      
    
  
   
     Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcZone
     IfcZoneに関する共通プロパティセット定義。
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1 Scope




      

        This release of IFC specifies a conceptual data schema and an exchange

        file format for Building Information Model (BIM) data. The conceptual

        schema is defined in EXPRESS data specification language. The standard

        exchange file format for exchanging and sharing data according to the

        conceptual schema is using the Clear text encoding of the exchange

        structure. Alternative exchange file formats may be used if they

        conform to the conceptual schema.

      




      

        This release of IFC represents an open international standard for BIM

        data that is exchanged and shared among software applications used by

        the various participants in a building construction or facility

        management project.

      




      

        This release of IFC consists of the data schema, represented as an

        EXPRESS schema specification and alternatively as an XML schema

        specification, and reference data, represented as definitions of

        property and quantity names and descriptions.

      




      

        A subset of the data schema and referenced data is referred to as a

        model view definition. A particular model view definition is defined to

        support one or many recognized workflows in the building construction

        and facility management industry sector. Each workflow identifies data

        exchange requirements for software applications. Conforming software

        applications need to identity the model view definition they conform

        to.

      




      

         

      




      

        The following are within the scope of this release of IFC:

      




      

        			BIM exchange format definitions that are required

        during the life cycle phases of buildings:

          

            			demonstrating the need;

            




            			conception of need;

            




            			outline feasibility;

            




            			substantive feasibility study and outline financial

            authority;

            




            			outline conceptual design;

            




            			full conceptual design;

            




            			coordinated design;

            




            			procurement and full financial authority;

            




            			production information;

            




            			construction;

            




            			operation and maintenance.


              


            




          




        




        			BIM exchange format definitions that are required by

        the various disciplines involved within the life cycle phases:

          

            			architecture;

            




            			building service;

            




            			structural engineering;

            




            			procurement;

            




            			construction planning;

            




            			facility management;

            




            			project management;

            




            			client requirement management;

            




            			building authority for permits and approval.


              


            




          




        




        			BIM exchange format definitions including:

          

            			project structure;

            




            			physical components;

            




            			spatial components;

            




            			analysis items;

            




            			processes;

            




            			resources;

            




            			controls;

            




            			actors;

            




            			context definition.

            




          




        




      




      

         

      




      

        The following are outside the scope of this release of IFC:

      




      

        			exchange format definitions outside of the domain of

        construction and facility maintenance;

        




        			full project structure and component breakdown structures

        outside of building engineering, but providing a baseline for civil engineering

        to be extended in future releases;

        




        			behavioral aspects of components and other information

        items.
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2 Normative references




     

        The following referenced documents are indispensable for the

        application of this document. For dated references, only the edition

        cited applies. For undated references, the latest edition of the

        referenced document (including any amendments) applies.

      




      

         

      




      

        			

          [bookmark: iso-10303-11]ISO 10303-11,

          Industrial automation systems and integration — Product

          data representation and exchange — Part 11: description

          methods: The EXPRESS Language Reference Manual

        




        			

           

        




        			

          [bookmark: iso-10303-21]ISO 10303-21,

          Industrial automation systems and integration — Product

          data representation and exchange — Part 21: Implementation

          methods: Clear text encoding of the exchange structure

        




        			

           

        




        			

          [bookmark: iso-10303-28]ISO 10303-28,

          Industrial automation systems and integration — Product

          data representation and exchange — Part 28: Implementation

          methods: XML representations of EXPRESS schemas and data, using XML

          schemas
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3 Terms, definitions, and abbreviated terms






      

        [bookmark: general-terms]3.1 Terms and definitions

      




      

        For the purpose of this document, the following definitions apply.

      




      

        [bookmark: attribute]attribute

      




      

        unit of information within an entity, defined by a particular type or reference to a particular entity

      




      

        			NOTE  There are three kinds of attributes:

        direct attributes, inverse attributes and derived attributes.

        




      




      

        [bookmark: direct-attribute]direct

        attribute

      




      

        scalar values or collections including Set (unordered, unique), List

        (ordered), or Array (ordered, sparse) as defined in [ISO 10303-11]

      




      

        			NOTE  Similar to the term "field" in common

        programming languages.

        




      




      

        [bookmark: inverse-attribute]inverse

        attribute

      




      

        unit of information defining queries for obtaining related data and

        enforcing referential integrity

      




      

        			NOTE  Similar to the term "navigation property"

        in entity-relational programming frameworks.

        




      




      

        [bookmark: derived-attribute]derived

        attribute

      




      

        unit of information computed from other attributes using an expression

        defined in the schema

      




      

        [bookmark: constraints-on-attribute]constraints on

        attributes

      




      

        data type restricting the values of attributes

      




      

        			NOTE 1  The most general constraint is about

        the existence of attribute values. There are basically two types:

        mandatory and optional attributes. Values of mandatory attributes must

        be provided whereas values of optional attributes may be omitted.

        




        			NOTE 2  For aggregation data types such as

        Set, List, or Array, the existence constraint is often refined by a

        minimal and maximal number of elements, which is also known as

        cardinality.

        




      




      

        [bookmark: entity]entity

      




      

        class of information defined by common attributes and constraints as defined in [ISO 10303-11]

      




      

        			NOTE  Similar to the term "class" in common

        programming languages but describing data structure only (not behavior

        such as methods).

        




      




      

        [bookmark: identification]identification

      




      

        capability to find, retrieve, report, change, or delete specific

        instances without ambiguity

      




      

        [bookmark: instance]instance

      




      

        occurrence of an entity

      




      

        			NOTE  Similar to the term "instance of a class"

        in object oriented programming.

        




      




      

        [bookmark: object]object

      




      

        anything perceivable or conceivable that has a distinct existence,

        albeit not material

      




      

        [bookmark: type]type

      




      

        basic information construct derived from a primitive, an enumeration, or a select of entities

      




      

        			NOTE 1  Similar to the "Type" construct as

        defined in [ISO

        10303-11].

        




        			NOTE 2  Similar in concept to "typedef" or

        "value type" in common programming languages.

        




      




      

        [bookmark: select]select

      




      

        construct that allows an attribute value to be one of multiple types or entities

      




      

        			NOTE 1  Similar to the "Select" construct as

        defined in [ISO

        10303-11].

        




        			NOTE 2  Similar to a "marker interface" in

        common programming languages.

        




      




      

        [bookmark: enumeration]enumeration

      




      

        construct that allows an attribute value to be one of multiple

        predefined values identified by name

      




      

        			NOTE 1  Similar to the "Enumeration"

        construct as defined in [ISO 10303-11].

        




        			NOTE 2  Similar in concept to "enum" in

        common programming languages.

        




      




      

        [bookmark: actor]actor

      




      

        person, an organization, or person acting on behalf of an organization

      




      

        			NOTE  A specialization of the general term

        object.

        




      




      

        [bookmark: classification]classification

      




      

        categorization, the act of distributing things into classes or

        categories of the same type

      




      

        [bookmark: constraint]constraint

      




      

        restriction for a specified reason

      




      

        			NOTE  A specialization of the general term

        control.

        




      




      

        [bookmark: control]control

      




      

        directive to meet specified requirements such as for scope, time,

        and/or cost

      




      

        			NOTE  A specialization of the general term

        object.

        




      




      

        [bookmark: dictionary]dictionary

      




      

        collection of words, terms or concepts, with their definition

      




      

        [bookmark: element]element

      




      

        tangible physical product that can be described by its shape

        representation, material representations, and other properties

      




      

        			NOTE  A specialization of the general term

        product.

        




      




      

        [bookmark: element-occurrence]element

        occurrence

      




      

        element's position within the project coordinate system and its

        containment within the spatial structure

      




      

        [bookmark: external-reference]external

        reference

      




      

        link to information outside the data set, with direct relevance to the

        specific information the link originates from inside the data set

      




      

        [bookmark: feature]feature

      




      

        parametric information and additional property information modifiying

        the shape representation of an element to which it applies

      




      

        [bookmark: group]group

      




      

        collection of information that fulfills a specified purpose

      




      

        			NOTE  A specialization of the general term

        object.

        




      




      

        [bookmark: library]library

      




      

        catalogue, database or holder of data, that is relevant to information

        in the data set

      




      

        			NOTE  It is information referenced from an

        external source that is not copied into the data set.

        




      




      

        [bookmark: object-occurrence]object

        occurrence

      




      

        characteristics of an object

        as an individual

      




      

        			NOTE  Similar to "object", "instance",

        "individual" in other publications.

        




      




      

        [bookmark: object-type]object type

      




      

        common characteristics shared by multiple object-occurrences

      




      

        			NOTE  Similar to "class", "template", "type" in

        other publications.

        




      




      

        [bookmark: process]process

      




      

        object-occurrence

        located in time, indicating "when"

      




      

        [bookmark: process-occurrence]process

        occurrence

      




      

        conceptual object that may

        occur at a particular time

      




      

        [bookmark: process-type]process type

      




      

        common characteristics shared by multiple process occurrences

      




      

        [bookmark: product]product

      




      

        physical or conceptual object

        that occurs in space

      




      

        			NOTE  It is specialization of the general term

        object.

        




      




      

        [bookmark: product-occurrence]product

        occurrence

      




      

        physical or conceptual object

        that may have a location in space and shape characteristics

      




      

        [bookmark: product-type]product type

      




      

        common characteristics shared by multiple product occurrences

      




      

        [bookmark: project]project

      




      

        encapsulation of related information for a particular purpose providing

        context for information contained within

      




      

        			NOTE  Context information may include default

        measurement units or representation context and precision.

        




      




      

        [bookmark: property]property

      




      

        unit of information that is dynamically defined as a particular

        entity instance

      




      

        			NOTE  Similar to "late-bound" or "run-time" in

        programming terminology.

        




      




      

        [bookmark: property-occurrence]property

        occurrence

      




      

        unit of information providing a value for a property identified by name

      




      

        [bookmark: property-template]property

        template

      




      

        metadata for a property

        including name, description, and data type

      




      

        			NOTE  Similar in concept to "extension property"

        in common programming languages.

        




      




      

        [bookmark: property-set-occurrence]property set occurrence

      




      

        unit of information containing a set of property occurrences, each having a unique name

        within the property set

      




      

        [bookmark: property-set-template]property

        set template

      




      

        set of property

        templates serving a common purpose and having applicability to

        objects of a particular entity

      




      

        			NOTE  Similar in concept to "extension class" in

        common programming languages.

        




      




      

        [bookmark: proxy]proxy

      




      

        object that does not hold a specific object type information

      




      

        			NOTE  a specialization of object occurrence.

        




      




      

        [bookmark: quantity]quantity

      




      

        measurement of a scope-based metric, specifically length, area, volume,

        weight, count, or time

      




      

        [bookmark: quantity-occurrence]quantity

        occurrence

      




      

        unit of information providing a value for a quantity

      




      

        [bookmark: quantity-set]quantity set

      




      

        unit of information containing a set of quantity occurrences, each having a unique name

        within the quantity set

      




      

        [bookmark: relationship]relationship

      




      

        unit of information describing an interaction between items

      




      

        [bookmark: representation]representation

      




      

        unit of information describing how an object is displayed, such as

        physical shape or topology

      




      

        [bookmark: resource]resource

      




      

        entity with limited availability such as materials, labor, or equipment

      




      

        			NOTE 1  a specialization of the general term

        object.

        




        			NOTE 2  the "resource definition data

        schemas" section is unrelated to this concept.

        




      




      

        [bookmark: resource-occurrence]resource

        occurrence

      




      

        entity with inherent financial cost, which may be passed onto processes, products, and controls to which it is assigned

      




      

        [bookmark: resource-type]resource type

      




      

        common characteristics shared by multiple resource occurrences

      




      

        [bookmark: space]space

      




      

        area or volume bounded actually or theoretically

      




      

        			NOTE  a specialization of the general term

        product.

        




      




      

        [bookmark: abbrevated-terms]3.2 Abbreviated terms

      




      

        For the purpose of this document, the following abbreviated terms

        apply:


        


      




      

        

        

        

          			

            [bookmark: aec]AEC

          

          			

            Architecture, Engineering, and Construction

          

        




        

          			

            [bookmark: aec-fm]AEC/FM

          

          			

            Architecture, Engineering, Construction, and Facilities Management

          

        




        

          			

            [bookmark: bim]BIM

          

          			

            Building Information Modeling

          

        




        

          			

            [bookmark: guid]GUID

          

          			

            Globally Unique Identifier

          

        




        

          			

            [bookmark: ifc]IFC

          

          			

            Industry Foundation Classes

          

        




        

          			

            [bookmark: ifd]IFD

          

          			

            International Framework for Dictionaries

          

        




        

          			

            [bookmark: spf]SPF

          

          			

            STEP Physical File

          

        




        

          			

            [bookmark: step]STEP

          

          			

            STandard for the Exchange of Product data

          

        




        

          			

            [bookmark: uri]URI

          

          			

            Uniform Resource Identifier

          

        




        

          			

            [bookmark: uuid]UUID

          

          			

            Universally Unique Identifier
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4 Fundamental concepts and assumptions






This specification consists of a schema defining data types, along with common concepts indicating use of data types for particular scenarios. 

This chapter defines such common concepts, which are applied at entities having specific use.  

Such concepts also form the basis of Model View Definitions, which are supplementary specifications that adapt 

the scope and rules of this schema for targeted domains within the building industry.










Each concept template defines a graph of entities and attributes, with constraints and parameters set for particular attributes and instance types. 

Various entities within this schema reference such concept templates and adapt them for particular use according to parameters.  








EXAMPLE  The 'Ports' concept template defines distribution system connectivity for mechanical, electrical, and plumbing systems; 

a pipe segment defines an application of the 'Ports' concept, having one port as an inlet and another as an outlet.
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5 Core data schemas









  



Annex_VI_MVD_BPIE2013/schema/chapter-6.htm











6 Shared element data schemas
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7 Domain specific data schemas
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8 Resource definition data schemas
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8.1 IfcActorResource




8.1.1 Schema Definition








The IfcActorResource schema within the IFC model enables representation of information concerning a person or an organization that will undertake work or hold responsibility.  The IfcActorResource schema is developed as a separate resource schema containing identified actor related classes because it is a general idea that can be related to many other classes.






The classes and attributes within the IfcActorResource schema supports the identification of properties of persons and organizations whose services may be used. Additionally it supports relating persons to organizations, and relationships between organizations, such as to form hierarchical organization structures. The scope of the schema is to be sufficient for the purposes of a model dealing with project design and construction and for management of the constructed facility (within the scope of business processes supported by this release of the IFC model) following project completion. The information content of the schema is not sufficient for the exchange of detailed information about human resources.






NOTE  The schema IfcActorResource has been developed with reference to the schema person_organization within ISO 10303-41. The definitions within ISO 10303-41 have been adopted with modifications to meet the particular requirements imposed by business processes in building design, construction and facilities management operations.




 





HISTORY  New schema in IFC2.0..
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8.1.2.1 IfcActorSelect








The actor select type allows a person, or an organization, or a person associated with an organization to be referenced.








NOTE  Type adapted from person_organization_select defined in ISO 10303-41.










HISTORY  New entity in IFC1.5.1







XSD Specification:


 <xs:group name="IfcActorSelect">


  <xs:choice>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcActorSelect = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.2 IfcConstraintResource




8.2.1 Schema Definition




 

The IfcConstraintResource schema provides for the specification of constraints (IfcConstraint) that may be applied to any object that is a subtype of IfcObjectDefinition or IfcPropertyDefinition (through the provision of the relationship class IfcRelAssociatesConstraint).  Also, constraints may be applied to specific resource objects, such as an IfcProperty (through the provision of the relationship class IfcResourceConstraintRelationship).


 



A grade may be set for the constraint that establishes whether it is a hard constraint (must be satisfied), a soft constraint (should be satisfied) or simply advisory.


 



A constraint must be named and may optionally have one or more sources within which it is defined or from which it is taken. Additionally, a constraint may optionally be assigned a creating actor, creation date and a description.


 



Constraints may be either qualitative (an objective constraint) or quantitative (a measured constraint or metric). A qualifier can be applied to an objective constraint that determines the purpose for which it is applied. It may be applied to define the constraining values beyond which building codes may be violated or to limit the selectable range of values as in a specification (for example, value of A must be greater than A but less than B). Several possible purposes are provided through an enumeration.


 



A measured constraint or metric defines the actual value or values of a constraint. Values can be defined in terms of a benchmark requirement which sets the intent of the constraint, for example, whether the benchmark is greater than (>), or less than (<). The value of a constraint may be defined according to a number of data types that are available through a select mechanism.


 





EXAMPLE  A constraint advised by a manufacturer beyond which maintenance must be undertaken on a pump might be qualified as a 'TriggerCondition', named 'PumpMaintenanceCondition', have as its source 'ManufacturerData' and be graded as 'Advisory'. It could have as a single value 10^-2 / sec as the frequency of vibration and have a benchmark of 'GreaterThanOrEqualTo'.




 





HISTORY  New schema in IFC2x.










IFC4 CHANGE  The classification of constraints shall not be done using IfcConstraintClassificationRelationship anymore (entity deleted); the capability of associating external references to constraints has been introduced by IfcExternalReferenceRelationship in IfcExternalReferenceResource schema and should be used instead. 

The aggregation of constraints shall not be done using IfcConstraintAggregationRelationship anymore (entity deleted); the capability of associating aggregated constraints is now handled by an attribute at IfcObjective.
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8.2.2.1 IfcBenchmarkEnum




 



IfcBenchmarkEnum is an enumeration used to identify the logical comparators that can be applied in conjunction with constraint values.


 





HISTORY  New enumeration in IFC2.0




 

	 

 

IFC4 CHANGE  Extended to include comparators for item-set and set-item comparisons: INCLUDES, NOTINCLUDES, INCLUDEDIN and NOTINCLUDEDIN, to test if an individual item is a member of a given aggregation, or if an aggregation has a given individual item as a member.




 



Enumerated Item Definitions:


 





			GREATERTHAN: Identifies that a value must be greater than that set by the constraint.




			GREATERTHANOREQUALTO: Identifies that a value must be either greater than or equal to that set by the constraint.


 

			LESSTHAN: Identifies that a value must be less than that set by the constraint.


 

			LESSTHANOREQUALTO: Identifies that a value must be either less than or equal to that set by the constraint.


 

			EQUALTO: Identifies that a value must be equal to that set by the constraint.


 

			NOTEQUALTO: Identifies that a value must be not equal to that set by the constraint.


 

			INCLUDES: Identifies that an aggregation (set, list or table) must include the value (individual item) set by the constraint.


 

			NOTINCLUDES: Identifies that an aggregation (set, list or table) must not include the value (individual item) set by the constraint.


 

			INCLUDEDIN: Identifies that a value (individual item) must be included in the aggregation (set, list or table) set by the constraint.


 

			NOTINCLUDEDIN: Identifies that a value (individual item) must not be included in the aggregation (set, list or table) set by the constraint.


 







XSD Specification:


 <xs:simpleType name="IfcBenchmarkEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="greaterthan"/>


   <xs:enumeration value="greaterthanorequalto"/>


   <xs:enumeration value="lessthan"/>


   <xs:enumeration value="lessthanorequalto"/>


   <xs:enumeration value="equalto"/>


   <xs:enumeration value="notequalto"/>


   <xs:enumeration value="includes"/>


   <xs:enumeration value="notincludes"/>


   <xs:enumeration value="includedin"/>


   <xs:enumeration value="notincludedin"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcBenchmarkEnum = ENUMERATION OF (

  

 











 

  			

  			

GREATERTHAN, 
GREATERTHANOREQUALTO, 
LESSTHAN, 
LESSTHANOREQUALTO, 
EQUALTO, 
NOTEQUALTO, 
INCLUDES, 
NOTINCLUDES, 
INCLUDEDIN, 
NOTINCLUDEDIN);  

 











 

  			

END_TYPE;
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8.2.3.1 IfcConstraint
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An IfcConstraint is used to define a constraint or limiting value or boundary condition that may be applied to an object or to the value of a property. 


 



IfcConstraint may be associated with any subtype of IfcRoot (unless restricted in specific subtypes) through the IfcRelAssociatesConstraint relationship in the IfcControlExtension schema, or may be associated with IfcProperty by IfcPropertyConstraintRelationship.


 



A constraint must have a name applied through the IfcConstraint.Name attribute and optionally, a description through IfcConstraint.Description. The grade of the constraint (hard, soft, advisory) must be specified through IfcConstraint.ConstraintGrade or IfcConstraint.UserDefinedGrade whilst the source, creating actor and time at which the constraint is created may be optionally asserted through IfcConstraint.ConstraintSource, IfcConstraint.CreatingActor and IfcConstraint.CreationTime.


 



A constraint may also have additional external information (such as classification or document information) associated to it by IfcExternalReferenceRelationship, accessible through inverse attribute IfcConstraint.HasExternalReferences








HISTORY  New entity in IFC2.0




 





IFC4 CHANGE  CreationTime changed to IfcDateTime for ISO 8601 representation, HasExternalReferences new inverse attribute.











XSD Specification:


 <xs:element name="IfcConstraint" type="ifc:IfcConstraint" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcConstraint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ConstraintGrade" type="ifc:IfcConstraintEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcConstraint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcMetric, IfcObjective));

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(ConstraintGrade <> IfcConstraintEnum.USERDEFINED) OR

((ConstraintGrade = IfcConstraintEnum.USERDEFINED) AND EXISTS(SELF\IfcConstraint.UserDefinedGrade));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			A name to be used for the constraint (e.g., ChillerCoefficientOfPerformance).




			Description			 : 			A description that may apply additional information about a constraint.




			ConstraintGrade			 : 			Enumeration that qualifies the type of constraint.




			ConstraintSource			 : 			Any source material, such as a code or standard, from which the constraint originated.




			CreatingActor			 : 			Person and/or organization that has created the constraint.




			UserDefinedGrade			 : 			Allows for specification of user defined grade of the constraint  beyond the enumeration values (hard, soft, advisory) provided by ConstraintGrade attribute of type IfcConstraintEnum. 

When a value is provided for attribute UserDefinedGrade in parallel the attribute ConstraintGrade shall have enumeration value USERDEFINED.









Formal Propositions:






			WR11			 : 			The attribute UserDefinedGrade must be asserted when the value of the IfcConstraintGradeEnum is set to USERDEFINED.













Inheritance Graph:








 

  			

ENTITY IfcConstraint

  

 











 

  			

  			

ENTITY IfcConstraint

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.2.2.2 IfcConstraintEnum




 

	

IfcConstraintEnum is an enumeration used to qualify a constraint.


 





HISTORY  New enumeration in IFC2.0




 



Enumerated Item Definitions:


 



			HARD: Qualifies a constraint such that it must be followed rigidly within or at the values set.


 

			SOFT: Qualifies a constraint such that it should be followed within or at the values set.


 

			ADVISORY: Qualifies a constraint such that it is advised that it is followed within or at the values set.


 

			USERDEFINED: A user-defined grade indicated by a separate attribute at the referencing entity.




			NOTDEFINED: Grade has not been specified.










XSD Specification:


 <xs:simpleType name="IfcConstraintEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="hard"/>


   <xs:enumeration value="soft"/>


   <xs:enumeration value="advisory"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcConstraintEnum = ENUMERATION OF (

  

 











 

  			

  			

HARD, 
SOFT, 
ADVISORY, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;
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8.2.3.2 IfcMetric
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      An IfcMetric is used to capture quantitative

      resultant metrics that can be applied to objectives.

    




    

      IfcMetric is a subtype of IfcConstraint and

      may be associated with any subtype of IfcRoot

      through the IfcRelAssociatesConstraint relationship

      in the IfcControlExtension schema, or may be

      associated with IfcProperty by

      IfcResourceConstraintRelationship.

    




    

      The aim of IfcMetric is to capture the quantitative

      aspects of a constraint.

    






    

      HISTORY  New entity in IFC2.0.

    




    

      IFC4 CHANGE  ReferencePath attribute added for indicating the value to be constrained along a path of attribute references.

    








XSD Specification:


 <xs:element name="IfcMetric" type="ifc:IfcMetric" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcMetric">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="DataValue">


      <xs:complexType>


       <xs:group ref="ifc:IfcMetricValueSelect"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Benchmark" type="ifc:IfcBenchmarkEnum" use="optional"/>


    <xs:attribute name="ValueSource" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcMetric

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			Benchmark			 : 			IfcBenchmarkEnum;




			ValueSource			 : 			OPTIONAL IfcLabel;




			DataValue			 : 			IfcMetricValueSelect;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Benchmark			 : 			Enumeration that identifies the type of benchmark data.






			ValueSource			 : 			Reference source for data values. 



If DataValue refers to an IfcTable, this attribute identifies the relevent column identified by IfcTableColumn.Name.






			DataValue			 : 			The value to be compared on associated objects.






			ReferencePath			 : 			Optional path to an attribute to be constrained on associated objects.

If provided, the metric may be validated by resolving the path to the current value on associated object(s), and comparing such value with DataValue according to the Benchmark.
















Inheritance Graph:








 

  			

ENTITY IfcMetric

  

 











 

  			

  			

ENTITY IfcConstraint

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcMetric

  

 











 

  			

  			



			Benchmark			 : 			IfcBenchmarkEnum;




			ValueSource			 : 			OPTIONAL IfcLabel;




			DataValue			 : 			IfcMetricValueSelect;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;
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8.2.2.4 IfcMetricValueSelect




 



IfcMetricValueSelect is a select type that enables selection of the data type for the value component of an IfcMetric.


 



Types are used as follows:






  			IfcValue: A constant value using project default units.




  			IfcMeasureWithUnit: A constant value using specified units.




  			IfcAppliedValue: A value calculated from a formula.




  			IfcTable: A value retrieved from a table.




  			IfcTimeSeries: A value that varies over time.




  			IfcReference: A value referenced on an object attribute.













HISTORY  New type in IFC2.0.




 





IFC4 CHANGE  IfcValue added, which includes removed IfcDateTime and IfcText; IfcReference added.




 


XSD Specification:


 <xs:group name="IfcMetricValueSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcReference"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTable"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcMetricValueSelect = SELECT (

  

 











 

  			

  			

IfcTable, 
IfcValue, 
IfcReference);  

 











 

  			

END_TYPE;
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8.2.3.3 IfcObjective
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An IfcObjective captures qualitative information for an objective-based constraint.






IfcObjective is a subtype of IfcConstraint and may be associated with any subtype of IfcRoot through the IfcRelAssociatesConstraint relationship in the IfcControlExtension schema, or may be associated with IfcProperty by IfcResourceConstraintRelationship.






The aim of IfcObjective is to specify the purpose for which the constraint is applied and to capture the benchmark metrics of the constraint.


 





HISTORY  New entity in IFC2.0.










IFC4 CHANGE  Attribute BenchmarkValues modified to be a LIST of IfcConstraint, attribute ResultValues replaced with IfcLogicalOperatorEnum.




 






XSD Specification:


 <xs:element name="IfcObjective" type="ifc:IfcObjective" substitutionGroup="ifc:IfcConstraint" nillable="true"/>


 <xs:complexType name="IfcObjective">


  <xs:complexContent>


   <xs:extension base="ifc:IfcConstraint">


    <xs:sequence>


     <xs:element name="BenchmarkValues" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcConstraint" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcConstraint"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="ObjectiveQualifier" type="ifc:IfcObjectiveEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcObjective

  

 











 

  			

  			

SUBTYPE OF IfcConstraint;

  

 











 

  			

  			



			BenchmarkValues			 : 			OPTIONAL LIST [1:?] OF IfcConstraint;




			LogicalAggregator			 : 			OPTIONAL IfcStrippedOptional;




			ObjectiveQualifier			 : 			IfcObjectiveEnum;




			UserDefinedQualifier			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			(ObjectiveQualifier <> IfcObjectiveEnum.USERDEFINED) OR

((ObjectiveQualifier = IfcObjectiveEnum.USERDEFINED) AND EXISTS(SELF\IfcObjective.UserDefinedQualifier));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			BenchmarkValues			 : 			A list of nested constraints.



IFC2X4 CHANGE  Modified to be a LIST of nested constraints, which replaces the former IfcConstraintAggregationRelationship.







			ObjectiveQualifier			 : 			Enumeration that qualifies the type of objective constraint.






			UserDefinedQualifier			 : 			A user defined value that qualifies the type of objective constraint when ObjectiveQualifier attribute of type IfcObjectiveEnum has value USERDEFINED









Formal Propositions:






			WR21			 : 			The attribute UserDefinedQualifier must be asserted when the value of the ObjectiveQualifier is set to USERDEFINED.













Inheritance Graph:








 

  			

ENTITY IfcObjective

  

 











 

  			

  			

ENTITY IfcConstraint

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			ConstraintGrade			 : 			IfcConstraintEnum;




			ConstraintSource			 : 			OPTIONAL IfcStrippedOptional;




			CreatingActor			 : 			OPTIONAL IfcStrippedOptional;




			CreationTime			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedGrade			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcObjective

  

 











 

  			

  			



			BenchmarkValues			 : 			OPTIONAL LIST [1:?] OF IfcConstraint;




			LogicalAggregator			 : 			OPTIONAL IfcStrippedOptional;




			ObjectiveQualifier			 : 			IfcObjectiveEnum;




			UserDefinedQualifier			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.2.2.3 IfcObjectiveEnum




 



IfcObjectiveEnum is an enumeration used to determine the objective for which purpose the constraint needs to be satisfied.


 





HISTORY  New enumeration in IFC2.0.




 





IFC4 CHANGE  Extended to include CODEWAIVER.








Enumerated Item Definitions:


 



			CODECOMPLIANCE: A constraint whose objective is to ensure satisfaction of a code compliance provision.


 

			CODEWAIVER: A constraint whose objective is to identify an agreement that code compliance requirements (the waiver) will not be enforced.


 

			DESIGNINTENT: A constraint whose objective is to ensure satisfaction of a design intent provision.




			EXTERNAL: A constraint whose objective is to synchronize data with an external source such as a file.




			HEALTHANDSAFETY: A constraint whose objective is to ensure satisfaction of a health and safety provision.


 

			MERGECONFLICT: A constraint whose objective is to resolve a conflict such as merging data from multiple sources.




			MODELVIEW: A constraint whose objective is to ensure data conforms to a model view definition.




			PARAMETER: A constraint whose objective is to calculate a value based on other referenced values.




			REQUIREMENT: A constraint whose objective is to ensure satisfaction of a project requirement provision.


 

			SPECIFICATION: A constraint whose objective is to ensure satisfaction of a specification provision.


 

			TRIGGERCONDITION: A constraint whose objective is to indicate a limiting value beyond which the condition of an object requires a particular form of attention.


 







XSD Specification:


 <xs:simpleType name="IfcObjectiveEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="codecompliance"/>


   <xs:enumeration value="codewaiver"/>


   <xs:enumeration value="designintent"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="healthandsafety"/>


   <xs:enumeration value="mergeconflict"/>


   <xs:enumeration value="modelview"/>


   <xs:enumeration value="parameter"/>


   <xs:enumeration value="requirement"/>


   <xs:enumeration value="specification"/>


   <xs:enumeration value="triggercondition"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcObjectiveEnum = ENUMERATION OF (

  

 











 

  			

  			

CODECOMPLIANCE, 
CODEWAIVER, 
DESIGNINTENT, 
EXTERNAL, 
HEALTHANDSAFETY, 
MERGECONFLICT, 
MODELVIEW, 
PARAMETER, 
REQUIREMENT, 
SPECIFICATION, 
TRIGGERCONDITION, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;
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8.2.3.4 IfcReference
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This entity is used to refer to a value of an attribute on an instance.  

It may refer to the value of a scalar attribute or a value within a collection-based attribute.

Referenced attributes may be direct values, object references, collections, inverse object references, and inverse collections.

References may be chained to form a path of object-attribute references.







XSD Specification:


 <xs:element name="IfcReference" type="ifc:IfcReference" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcReference">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="InnerReference" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="TypeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="AttributeIdentifier" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="InstanceName" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="ListPositions" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="xs:long"/>


       </xs:simpleType>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcReference;

  

 











 

  			

  			



			TypeIdentifier			 : 			OPTIONAL IfcIdentifier;




			AttributeIdentifier			 : 			OPTIONAL IfcIdentifier;




			InstanceName			 : 			OPTIONAL IfcLabel;




			ListPositions			 : 			OPTIONAL LIST [1:?] OF INTEGER;




			InnerReference			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			TypeIdentifier			 : 			Optional identifier of the entity or type such as 'IfcMaterialLayerSet'. For entity, type, or select-based references within a collection, this resolves the reference to such type. 

If omitted, the type is assumed to be the same as the declared referencing attribute.



EXAMPLE  IfcRelAssociatesMaterial.RelatingMaterial may be resolved to IfcMaterialLayerSet.







			AttributeIdentifier			 : 			Optionally identifies a direct or inverse attribute within an entity such as 'MaterialLayers'. 

If TypeIdentifier is specified and refers to an entity, the attribute must exist within the referenced entity.

A null value indicates a reference to the type or entity itself, such as for indicating that the type of a value must match a specified constraint.






			InstanceName			 : 			Optionally identifies an instance within a collection according to name.  If the instance has an attribute called 'Name', such attribute is used for comparison; otherwise the first STRING-based attribute of the entity is used.



EXAMPLE  IfcRoot-based entities such as IfcPropertySet use the Name attribute; IfcRepresentation entities use the RepresentationIdentifier attribute.







			ListPositions			 : 			Optionally identifies an instance within a collection according to position starting at 1.  For referencing single-level collections, this attribute contains a single member; for referencing multi-level collections, then this LIST attribute contains multiple members starting from the outer-most index.




			InnerReference			 : 			Optional reference to an inner value for ENTITY, SELECT, SET, or LIST attributes.

A path may be formed by linking IfcReference instances together.









EXAMPLE  A material layer thickness may be referenced using several instances: 

#1=IFCREFERENCE($,'IfcSlab','HasAssociations',#2); 

#2=IFCREFERENCE($,'IfcMaterialLayerSet','MaterialLayers',#3); 

#3=IFCREFERENCE('Core','IfcMaterialLayer','LayerThickness',$); 
















Inheritance Graph:








 

  			

ENTITY IfcReference

  

 











 

  			

  			

ENTITY IfcReference

  

 











 

  			

  			



			TypeIdentifier			 : 			OPTIONAL IfcIdentifier;




			AttributeIdentifier			 : 			OPTIONAL IfcIdentifier;




			InstanceName			 : 			OPTIONAL IfcLabel;




			ListPositions			 : 			OPTIONAL LIST [1:?] OF INTEGER;




			InnerReference			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;
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5.2 IfcControlExtension




5.2.1 Schema Definition








The IfcControlExtension schema in the core layer declares basic classes for control objects (IfcControl, IfcPerformanceHistory) and assignment of these (IfcRelAssignsToControl) to any object derived from IfcObjectDefinition. Also, it declares the classes to associate resource level objects of controlling nature to any subtype of IfcRoot, using IfcRelAssociatesConstraint and  IfcRelAssociatesApproval.








HISTORY  New schema in IFC2.0.
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5.2.3.1 IfcRelAssociatesConstraint
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The entity IfcRelAssociatesConstraint is used to apply constraint information defined by IfcConstraint, in the IfcConstraintResource schema, to subtypes of IfcRoot.










HISTORY  New entity in IFC2x2.




 






XSD Specification:


 <xs:element name="IfcRelAssociatesConstraint" type="ifc:IfcRelAssociatesConstraint" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesConstraint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingConstraint" type="ifc:IfcConstraint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssociatesConstraint

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			Intent			 : 			OPTIONAL IfcStrippedOptional;




			RelatingConstraint			 : 			IfcConstraint;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Intent			 : 			The intent of the constraint usage with regard to its related IfcConstraint and IfcObjects, IfcPropertyDefinitions or IfcRelationships. Typical values can be e.g. RATIONALE or EXPECTED PERFORMANCE.




			RelatingConstraint			 : 			Reference to constraint that is being applied using this relationship.











Inheritance Graph:








 

  			

ENTITY IfcRelAssociatesConstraint

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

  			

ENTITY IfcRelAssociatesConstraint

  

 











 

  			

  			



			Intent			 : 			OPTIONAL IfcStrippedOptional;




			RelatingConstraint			 : 			IfcConstraint;









  

 











 

  			

END_ENTITY;
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8.3 IfcDateTimeResource




8.3.1 Schema Definition






    

      The IfcDateTimeResource schema defines several

      generic date and time specific concepts that can be used to

      identify context within calendars, schedules, and time

      series. These concepts include:

    




    

      			

        IfcDate, IfcTime, IfcDateTime

        and IfcDuration. All given values should be provided 

        in context and converted into a Gregorian date context and be 

        shall be processable by a receiving application.

      




      			Time series, which are a set of discrete data each

      with an associated date and time stamp, allowing a natural

      association of data collected over intervals of time. Time

      series data can be represented using the following entities:

        

          			

            IfcRegularTimeSeries: Time series data arrive

            predictably at predefined intervals and are represented

            by the entity, and

          




          			

            IfcIrregularTimeSeries: some or all time

            stamps do not follow a repetitive pattern and

            unpredictable bursts of data may arrive at unspecified

            points in time.

          




        



Time series data must be normalized using the

        following rules:

        

          			All time (universal, local, daylight savings, and

          solar) is normalized against the ISO 8601 standard

          GMT/UTC (Universal Coordinated Time).

          




          			The normalized data refer to the preceding time unit.

          




          			Any rollover is handled by the application providing

          the data. Rollover occurs, for example, when the

          measurement device resets itself while measuring and the

          recording data do not include the data measured before

          the reset.

          




          			Only the time when data are taken is recorded.


          




        




      




      			Time associated with processes such as resource

      allocation (IfcResourceTime), time for task

      completion (IfcTaskTime), work patterns

      (IfcWorkTime), and scheduled events

      (IfcEventTime).

      




    




    

      NOTE  The schema IfcDateTimeResource includes definitions

      that are based on ISO 8601

    




    

      HISTORY  This schema has been significantly modified in

      IFC4. The original concepts of IfcDateTimeResource

      and IfcTimeSeriesResource were introduced in IFC2.0

      and IFC2x2 and merged into the IfcDateTimeResource

      in IFC4.




    

      IFC4 CHANGE  The new types IfcDate, IfcTime,

      IfcDateTime and IfcDuration cancel and

      replace the previous entities IfcCalendarDate,

      IfcDateAndTime, IfcLocalTime, and

      IfcCoordinatedUniversalTimeOffset.
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8.3.2.1 IfcDate




 



 The IfcData identifies a particular calender day, expressed by year, calender month and day in month. It is expressed by a string value following a particular lexical representation.








The lexical representation for IfcDate is the YYYY-MM-DD, where YYYY represents the calendar year, MM the ordinal number of the calendar month, and DD the ordinal number of the day within the calendar month. No left truncation is allowed. An optional following time zone qualifier is allowed. To accommodate year values outside the range from 0001 to 9999, additional digits can be added to the left of this representation and a preceding "-" sign is allowed.








NOTE  See extended format representation of date as defined in ISO 8601. The restrictions defined in XML Schema Part 2 apply.








HISTORY  New type in IFC4.





XSD Specification:


 <xs:simpleType name="IfcDate">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:element name="IfcDate-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcDate">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcDate = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.3.3.1 IfcRecurrencePattern
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IfcRecurrencePattern defines repetitive time periods on the basis of regular recurrences such as each Monday in a week, or every third Tuesday in a month.  The population of the remaining attributes such as DayComponent, Position, and Interval depend on the specified recurrence type.






IfcRecurrencePattern supports various recurrence patterns that are differentiated by a type definition (IfcRecurrencePattern.RecurrenceType), which is required to provide the meaning of the given values. It can be further constrained by applicable times through specified IfcTimePeriod instances, thus enabling time periods such as between 7:00 and 12:00 and between 13:00 and 17:00 for each of the applicable days, weeks or months.








HISTORY  New entity in IFC4.







XSD Specification:


 <xs:element name="IfcRecurrencePattern" type="ifc:IfcRecurrencePattern" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRecurrencePattern">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="TimePeriods" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTimePeriod" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTimePeriod"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RecurrenceType" type="ifc:IfcRecurrenceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRecurrencePattern;

  

 











 

  			

  			



			RecurrenceType			 : 			IfcRecurrenceTypeEnum;




			DayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			WeekdayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			MonthComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			Position			 : 			OPTIONAL IfcStrippedOptional;




			Interval			 : 			OPTIONAL IfcStrippedOptional;




			Occurrences			 : 			OPTIONAL IfcStrippedOptional;




			TimePeriods			 : 			OPTIONAL LIST [1:?] OF IfcTimePeriod;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RecurrenceType			 : 			

    Defines the recurrence type that gives meaning to the used

    attributes and decides about possible attribute

    combinations, i.e. what attributes are needed to fully

    describe the pattern type.





			Position			 : 			

    The position of the specified component, e.g. the 3rd

    (position=3) Tuesday (weekday component) in a month. A

    negative position value is used to define the last position 

    of the component (-1), the next to last position (-2) etc.





			Interval			 : 			

    An interval can be given according to the pattern type. An

    interval value of 2 can for instance every two days, weeks,

    months, years. An empty interval value is regarded as 1. The

    used interval values should be in a reasonable range, e.g.

    not 0 or <0.





			Occurrences			 : 			

    Defines the number of occurrences of this pattern, e.g. a weekly 

    event might be defined to occur 5 times before it stops.





			TimePeriods			 : 			

    List of time periods that are defined by a start and end time

    of the recurring element (day). The order of the list should

    reflect the sequence of the time periods.












Inheritance Graph:








 

  			

ENTITY IfcRecurrencePattern

  

 











 

  			

  			

ENTITY IfcRecurrencePattern

  

 











 

  			

  			



			RecurrenceType			 : 			IfcRecurrenceTypeEnum;




			DayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			WeekdayComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			MonthComponent			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			Position			 : 			OPTIONAL IfcStrippedOptional;




			Interval			 : 			OPTIONAL IfcStrippedOptional;




			Occurrences			 : 			OPTIONAL IfcStrippedOptional;




			TimePeriods			 : 			OPTIONAL LIST [1:?] OF IfcTimePeriod;









  

 











 

  			

END_ENTITY;

  

 











[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcdatetimeresource/lexical/ifcrecurrencetypeenum.htm











8.3.2.3 IfcRecurrenceTypeEnum






    

      IfcRecurrenceTypeEnum enumerates the recurring pattern type, with valid combinations as indicated.

    






    

HISTORY  New enumeration in IFC4.

    






Enumerated Item Definitions:




    

      			DAILY: Interval, Occurrences




      			WEEKLY: WeekdayComponent, Interval, Occurrences




      			MONTHLY_BY_DAY_OF_MONTH: DayComponent, Interval, Occurrences




      			MONTHLY_BY_POSITION: WeekdayComponent, Position, Interval, Occurrences




      			BY_DAY_COUNT: Interval, Occurrences




      			BY_WEEKDAY_COUNT: WeekdayComponent, Interval, Occurrences




      			YEARLY_BY_DAY_OF_MONTH: DayComponent, MonthComponent, Interval, Occurrences




      			YEARLY_BY_POSITION: WeekdayComponent, MonthComponent, Position, Interval, Occurrences




    



XSD Specification:


 <xs:simpleType name="IfcRecurrenceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="daily"/>


   <xs:enumeration value="weekly"/>


   <xs:enumeration value="monthly_by_day_of_month"/>


   <xs:enumeration value="monthly_by_position"/>


   <xs:enumeration value="by_day_count"/>


   <xs:enumeration value="by_weekday_count"/>


   <xs:enumeration value="yearly_by_day_of_month"/>


   <xs:enumeration value="yearly_by_position"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcRecurrenceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

DAILY, 
WEEKLY, 
MONTHLY_BY_DAY_OF_MONTH, 
MONTHLY_BY_POSITION, 
BY_DAY_COUNT, 
BY_WEEKDAY_COUNT, 
YEARLY_BY_DAY_OF_MONTH, 
YEARLY_BY_POSITION);  

 











 

  			

END_TYPE;

  

 









  

 
















[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcdatetimeresource/lexical/ifcschedulingtime.htm











8.3.3.2 IfcSchedulingTime
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IfcSchedulingTime is the abstract supertype of entities that capture time-related information of processes.








HISTORY  New entity in IFC4.







XSD Specification:


 <xs:element name="IfcSchedulingTime" type="ifc:IfcSchedulingTime" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcSchedulingTime" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkTime);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			DataOrigin			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedDataOrigin			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			

    Optional name for the time definition. 





			UserDefinedDataOrigin			 : 			Value of the data origin if DataOrigin attribute is USERDEFINED.











Inheritance Graph:








 

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			DataOrigin			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedDataOrigin			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.3.2.2 IfcTime




 



 The IfcTime identifies a time within a day, expressed by hours, minutes and second. It is expressed by a string value following a particular lexical representation.






 The lexical representation for IfcTime is: hh:mm:ss where where hh represents hours, mm minutes and ss seconds. 

Additional digits can be used to increase the precision of fractional seconds if desired i.e the format ss.ss... A time zone 

indicator may be provided by a representation of the different to the Coordinated Universal Time. It is appended with a sign [+/-] followed by hh and optionally :mm.








EXAMPLE  13:20:00-05:00 represents 1:20 pm for a time zone which is 5 hours behind Coordinated Universal 

Time (such as Eastern Standard Time)










NOTE  See extended format representation of time as defined in ISO 8601. The restrictions defined in XML Schema Part 2 apply.








HISTORY  New type in IFC4.





XSD Specification:


 <xs:simpleType name="IfcTime">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:element name="IfcTime-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTime">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcTime = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.3.3.3 IfcTimePeriod
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IfcTimePeriod defines a time period given by a start and end time. Both time definitions consider the time zone and allow for the daylight savings offset.






A time period is defined by a start and an end time, which is defined by IfcTime. The given time period should be within reasonable values (for example, the start time must be before the end time). It is furthermore expected that both time definitions use the same time zone and, if given, the same daylight saving offset.








HISTORY  New entity in IFC4.







XSD Specification:


 <xs:element name="IfcTimePeriod" type="ifc:IfcTimePeriod" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTimePeriod">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="StartTime" type="ifc:IfcTime" use="optional"/>


    <xs:attribute name="EndTime" type="ifc:IfcTime" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcTimePeriod;

  

 











 

  			

  			



			StartTime			 : 			IfcTime;




			EndTime			 : 			IfcTime;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			StartTime			 : 			

    Start time of the time period.





			EndTime			 : 			

    End time of the time period.












Inheritance Graph:








 

  			

ENTITY IfcTimePeriod

  

 











 

  			

  			

ENTITY IfcTimePeriod

  

 











 

  			

  			



			StartTime			 : 			IfcTime;




			EndTime			 : 			IfcTime;









  

 











 

  			

END_ENTITY;
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8.3.3.4 IfcWorkTime
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IfcWorkTime defines time periods that are used by IfcWorkCalendar for either describing working times or non-working exception times. Besides start and finish dates, a set of time periods can be given by various types of recurrence patterns.






A work time should have a meaningful name that describes the time periods (for example, working week, holiday name). Non-recurring time periods should have a start date (IfcWorkTime.Start) and a finish date (IfcWorkTime.Finish). In that case it is assumed that the time period begins at 0:00 on the start date and ends at 24:00 on the finish date.






The start and finish date is optional if a recurrence pattern is given (IfcWorkTime.RecurrencePattern).  They then restrict never-ending recurrence patterns.








HISTORY  New entity in IFC4.







XSD Specification:


 <xs:element name="IfcWorkTime" type="ifc:IfcWorkTime" substitutionGroup="ifc:IfcSchedulingTime" nillable="true"/>


 <xs:complexType name="IfcWorkTime">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSchedulingTime">


    <xs:sequence>


     <xs:element name="RecurrencePattern" type="ifc:IfcRecurrencePattern" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Start" type="ifc:IfcDate" use="optional"/>


    <xs:attribute name="Finish" type="ifc:IfcDate" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcWorkTime

  

 











 

  			

  			

SUBTYPE OF IfcSchedulingTime;

  

 











 

  			

  			



			RecurrencePattern			 : 			OPTIONAL IfcRecurrencePattern;




			Start			 : 			OPTIONAL IfcDate;




			Finish			 : 			OPTIONAL IfcDate;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RecurrencePattern			 : 			

    Recurrence pattern that defines a time period, which, if given, is

    valid within the time period defined by

    IfcWorkTime.Start and IfcWorkTime.Finish.





			Start			 : 			

    Start date of the work time (0:00), that might be further

    restricted by a recurrence pattern.





			Finish			 : 			

    End date of the work time (24:00), that might be further

    restricted by a recurrence pattern.












Inheritance Graph:








 

  			

ENTITY IfcWorkTime

  

 











 

  			

  			

ENTITY IfcSchedulingTime

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			DataOrigin			 : 			OPTIONAL IfcStrippedOptional;




			UserDefinedDataOrigin			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcWorkTime

  

 











 

  			

  			



			RecurrencePattern			 : 			OPTIONAL IfcRecurrencePattern;




			Start			 : 			OPTIONAL IfcDate;




			Finish			 : 			OPTIONAL IfcDate;









  

 











 

  			

END_ENTITY;
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8.4 IfcExternalReferenceResource




8.4.1 Schema Definition






The IfcExternalReferenceResource provides the means to access or use information from external sources including:


 



 

			Classifications


 

			Documents


 

			Libraries


 




 



8.6.1.1 Classifications


 



A classification is a label having a value whose meaning is determined in an index or classification system. Values and meanings may be declared externally or they may be directly declared within an exchange file. It provides for:


 



			one or more classification notations to an object.




			one or more facets to a classification notation.




			referencing of facets of a classification notation from a described source (classification item or classification table)




			exposure of the hierarchy of a classification structure.




			identification of the classification source




			referencing a classification held on an external source.









	  

8.6.1.2 Documents


 



The scope of the documents model is:


 

 

			to manage reference to documents


 

			to manage information about documents


 

			to be equally applicable to documents that are paper based or digital 


 




 



It is not intended to be a complete document model and does not overlap in intent or content with such models. 


 



 Information may be referenced from external sources. Reference to a document is by its location (address) to enable access through mechanisms such as the World Wide Web. This is done through the IfcDocumentReference class. This is a type of IfcExternalReference that has a label (which can be the reference address) and identifier. Additionally, a name attribute provides the document with a human readable extension or qualifier to the location. Information concerning the document itself can also be stored as an attribute of the document reference.


 



Information about a document can be captured in the IfcDocumentInformation class. This identifies and names the document and document owner. It may also include for the document:






			description




			revision identifier




			creation and revision times 




			duration of document validity using 'valid from' and 'valid to' attributes.











For a document that is stored digitally, the IfcDocumentElectronicFormat class enables information about the format to be recorded. This includes the file extension used and information about the content using the MIME standard.


 



Documents frequently hold references to information held in other documents, for example, documents referencing standards that are also documents. A significant tree structure of document information referencing could be built up in this way. Such relationships between document information can be captured through the IfcDocumentInformationRelationship class which manages both relating and related document information and inversely captures the document information carrying the pointer and the document information to which pointers refer.


 



8.6.1.3 Libraries


 



The scope of the library model is to be able to reference information stored in external data libraries. It is assumed that, most frequently, information will populate property sets within an IFC model and that many of these property sets will be defined outside of this specification.


 



The IfcLibraryInformation entity provides specific information about an actual library data source including its name, version, version date, publisher and publication location. Additionally it can be assigned to high level objects in a Building Information Model such as a Project or Building where there may be a need to identify the library used. 






The IfcLibraryReference entity is more widely used (and should be considered as the default selection). A library reference provides for the identifying of a specific record within a library data source through use of a name, location (web location) and item reference (which locates the data within the library data source). The provision of a language attribute allows the language in which a library reference is expressed to be identifed








HISTORY  New schema in IFC2x.
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8.4.3.1 IfcClassification






			[image: ]			Classification




			[image: ]			Klassifikationssystem









 

An IfcClassification is used for the arrangement of objects into a class or category according to a common purpose or their possession of common characteristics. A classification in the sense of IfcClassification is taxonomy, or taxonomic scheme, arranged in a hierarchical structure. A category of objects relates to other categories in a generalization-specialization relationship. Therefore the classification items in an classification are organized in a tree structure.






The IfcClassification identifies the classification system or source to which a classification reference refers to. Each classification reference may reference an instance of IfcClassification. A classification system declared may be either formally published, or it may be a locally defined method of classifiying information.








NOTE  Examples for such formally published classifications are Omniclass, Uniclass, Masterformat, or DIN277.








There are two methods to define and reference a classification system:






			Including the classification system structure within the dataset: Here a hierarchical tree of IfcClassificationReference's is included that defines the classification system including the relationship between the classification items. The ReferencedSource attribute of IfcClassificationReference links the classification item to the parent item, and the parent item finally to the IfcClassification.




			Referencing the classification system by a classification key or id: Here the IfcClassificationReference is used to assign a classification id or key as Identification attribute and it may link by ReferencedSource attribute directly to the IfcClassification.













HISTORY  New entity in IFC1.5








IFC 2x4 CHANGE  Attribute Edition made optional. Attributes: Description, Location, and ReferenceTokens and inverse attribute HasReferences added.











XSD Specification:


 <xs:element name="IfcClassification" type="ifc:IfcClassification" substitutionGroup="ifc:IfcExternalInformation" nillable="true"/>


 <xs:complexType name="IfcClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalInformation">


    <xs:sequence>


     <xs:element name="ReferenceTokens" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcIdentifier-wrapper" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcIdentifier-wrapper"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="Source" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcClassification

  

 











 

  			

  			

SUBTYPE OF IfcExternalInformation;

  

 











 

  			

  			



			Source			 : 			OPTIONAL IfcLabel;




			Edition			 : 			OPTIONAL IfcStrippedOptional;




			EditionDate			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Location			 : 			OPTIONAL IfcStrippedOptional;




			ReferenceTokens			 : 			OPTIONAL LIST [1:?] OF IfcIdentifier;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationForObjects			 : 			SET OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Source			 : 			

Source (or publisher) for this classification.

NOTE  that the source of the classification means the person or organization that was the original author or the person or organization currently acting as the publisher.








			Edition			 : 			

The edition or version of the classification system from which the classification notation is derived.

NOTE  the version labeling system is specific to the classification system.




IFC4 CHANGE The attribute has been changed to be optional.








			EditionDate			 : 			The date on which the edition of the classification used became valid.

NOTE  The indication of edition may be sufficient to identify the classification source uniquely but the edition date is provided as an optional attribute to enable more precise identification where required.




IFC4 CHANGE The data type has been changed to IfcDate, the date string according to ISO8601.








			Name			 : 			

The name or label by which the classification used is normally known.

NOTE  Examples of names include CI/SfB, Masterformat, BSAB, Uniclass, STABU, DIN276, DIN277 etc.







			Description			 : 			

Additional description provided for the classification.



  IFC4 CHANGE  New attribute added at the end of the attribute list.










			ReferenceTokens			 : 			

The delimiter tokens that are used to mark the boundaries of individual facets (substrings) in a classification reference.





This typically applies then the IfcClassification is used in

conjuction with IfcClassificationReference's. If only one ReferenceToken is provided, it applies to all boundaries of individual facets, if more than one ReferenceToken are provided, the first token applies to the first boundary, the second token to the second boundary, and the nth token to the nth and any additional boundary. 



NOTE  Tokens are typically recommended within the classification itself and each token will have a particular role.






EXAMPLE 1 To indicate that the facet delimiter used for DIN277-2 reference key "2.1" ("Office rooms") is ".", a single ReferenceToken ['.'] is provided. To indicate that the facet delimiter used for Omniclass Table 13 (space by function) reference key "13-15 11 34 11" ("Office") are "-" and " ", two ReferenceToken's ['-', ' '] are provided. 








EXAMPLE 2 The use of ReferenceTokens can also be extended to include masks. The use need to be agreed in view definitions or implementer agreements that stipulates a "mask syntax" that should be used.  






IFC4 CHANGE  New attribute added at the end of the attribute list.








			ClassificationForObjects			 : 			

The classification with which objects are associated.

IFC4 CHANGE  New inverse attribute.








			HasReferences			 : 			

The classification references to which the classification applies. It can either be the final classification notation, or an intermediate classification item.












Inheritance Graph:








 

  			

ENTITY IfcClassification

  

 











 

  			

  			

ENTITY IfcExternalInformation

  

 











 

  			

  			

ENTITY IfcClassification

  

 











 

  			

  			



			Source			 : 			OPTIONAL IfcLabel;




			Edition			 : 			OPTIONAL IfcStrippedOptional;




			EditionDate			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Location			 : 			OPTIONAL IfcStrippedOptional;




			ReferenceTokens			 : 			OPTIONAL LIST [1:?] OF IfcIdentifier;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationForObjects			 : 			SET OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;
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8.4.3.2 IfcClassificationReference
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An IfcClassificationReference is a reference into a classification system or source (see IfcClassification) for a specific classification key (or notation).






The inherited attributes have the following meaning:






			Identification: holds the key provided for a specific references to classification items (or tables).




			Name: allows for a human interpretable designation of a classification notation.




			Location: optionally holds a direct URI link into the classification system (or source) to hyperlink the classification key.











The IfcClassificationReference can either be assigned directly to the IfcClassification, such as if no classification hierarchy has to be included, or it references the parent classification notation, if the fully classification hierarchy is included in the data set. The first is refered to as "lightweight classification", and the second as "full classification". The attribute ReferencedSource then holds the following information (choice by IfcClassificationReferenceSelect):






			being of type IfcClassification: direct reference to the classification system (with meta information provided);




			being of type IfcClassificationReference: reference to the parent classification notation within the classification hierarchy.













EXAMPLE  The IfcClassificationReference can be used as a form of 'lightweight' classification through the 'Identification' attribute inherited from the abstract IfcExternalReference class. In this case, the 'Identification' could take (for instance) the Uniclass notation "L6814" which, if the classification was well understood by all parties and was known to be taken from a particular classification source, would be sufficient. The Name attribute could be the title "Tanking". This would remove the need for the overhead of the more complete classification structure of the model.











HISTORY  New entity in IFC2x.










IFC4 CHANGE  The attribute Description and inverse attribute HasReferences are added.  The attribute Identification has been renamed from ItemReference.













XSD Specification:


 <xs:element name="IfcClassificationReference" type="ifc:IfcClassificationReference" substitutionGroup="ifc:IfcExternalReference" nillable="true"/>


 <xs:complexType name="IfcClassificationReference">


  <xs:complexContent>


   <xs:extension base="ifc:IfcExternalReference">


    <xs:sequence>


     <xs:element name="ReferencedSource" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationReferenceSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcClassificationReference

  

 











 

  			

  			

SUBTYPE OF IfcExternalReference;

  

 











 

  			

  			



			ReferencedSource			 : 			OPTIONAL IfcClassificationReferenceSelect;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Sort			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationRefForObjects			 : 			SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET [0:?] OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ReferencedSource			 : 			

The classification system or source that is referenced.

IFC4 CHANGE  Data type changed to IfcClassificationReferenceSelect.










			Description			 : 			

Description of the classification reference for informational purposes.

IFC4 CHANGE  New attribute added at the end of the attribute list.








			Sort			 : 			

Optional identifier to sort the set of classification references within the referenced source (either a classification facet of higher level, or the classification system itself).

IFC4 CHANGE  New attribute added at the end of the attribute list.








			ClassificationRefForObjects			 : 			

The classification reference with which objects are associated.

IFC4 CHANGE  New inverse attribute.








			HasReferences			 : 			

The parent classification references to which this child classification reference applies. It can either be the final classification item leaf node, or an intermediate classification item.

IFC4 CHANGE  New inverse attribute.















Inheritance Graph:








 

  			

ENTITY IfcClassificationReference

  

 











 

  			

  			

ENTITY IfcExternalReference

  

 











 

  			

  			



			Location			 : 			OPTIONAL IfcStrippedOptional;




			Identification			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcLabel;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcClassificationReference

  

 











 

  			

  			



			ReferencedSource			 : 			OPTIONAL IfcClassificationReferenceSelect;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Sort			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ClassificationRefForObjects			 : 			SET [0:?] OF IfcRelAssociatesClassification FOR RelatingClassification;




			HasReferences			 : 			SET [0:?] OF IfcClassificationReference FOR ReferencedSource;









  

 











 

  			

END_ENTITY;
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8.4.2.1 IfcClassificationReferenceSelect




 



The IfcClassificationReferenceSelect enables selection of whether a classification reference is a subset of another classification reference or is a top level entry of a classification source.


 





HISTORY  New Select Type in IFC2x




 


XSD Specification:


 <xs:group name="IfcClassificationReferenceSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcClassificationReferenceSelect = SELECT (

  

 











 

  			

  			

IfcClassificationReference, 
IfcClassification);  

 











 

  			

END_TYPE;
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8.4.2.2 IfcClassificationSelect




 

The IfcClassificationSelect enables selection of whether a classification reference is to be referenced from an external source, or whether a classification is referenced as such.








NOTE  Generally, it is expected that selection will be by IfcClassificationReference to identify an individual classification notation that classifies an element in the building information model. For example an element, such as IfcTank, might be further classified by assigning an IfcClassificationReference with Identification = "L6814" and a ClassificationSource identifying the appropriate version of Uniclass.  IfcClassification should only be selected in

circumstances where there could be a need to indicate the classification system that will be used without associating a notation or reference to an individual object. This may occur for higher level objects such as IfcProject, IfcSystem, or similar. For example an IfcStructuralAnalysisModel might be classified to be applicable to a particular version of EuroCode.










HISTORY  New select type in IFC2x








IFC4 CHANGE  Select renamed from IfcClassificationNotationSelect.







XSD Specification:


 <xs:group name="IfcClassificationSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcClassification"/>


   <xs:element ref="ifc:IfcClassificationReference"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcClassificationSelect = SELECT (

  

 











 

  			

  			

IfcClassification, 
IfcClassificationReference);  

 











 

  			

END_TYPE;
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8.4.3.3 IfcExternalInformation
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An IfcExternalInformation is the identification of an information source that is not explicitly represented in the current model or in the project database (as an implementation of the current model). The IfcExternalInformation identifies the external source (classification, document, or library), but not the particular items such as a dictionary entry, a classification notation, or a document reference within the external source






The IfcExternalInformation is an abstract supertype of

all external information entities.








HISTORY  New entity in IFC4.











XSD Specification:


 <xs:element name="IfcExternalInformation" type="ifc:IfcExternalInformation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalInformation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcExternalInformation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassification);

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcExternalInformation

  

 











 

  			

  			

ENTITY IfcExternalInformation

  

 











 

  			

END_ENTITY;
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8.4.3.4 IfcExternalReference
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An IfcExternalReference is the identification of information that is not explicitly represented in the current model or in the project database (as an implementation of the current model). Such information may be contained in classifications, documents or libraries. The IfcExternalReference identifies a particular item, such as a

dictionary entry, a classification notation, or a document reference within the external source.






Only the Location (as a URL) is given to describe the place where the information can be found. Also an optional

Identification as a key to allow more specific references (as to sections or tables) is provided. The Identification defines a system interpretable method to identify the relevant part of information at the source. In addition a human interpretable Name can be assigned to identify the information subject, such as a classification code.






IfcExternalReference is an abstract supertype of all external reference entities.








HISTORY  New entity in IFC2x.










IFC 2x4 CHANGE  Attribute Identification renamed from ItemReference, attribute Location datatype changed, and inverse attribute ExternalReferenceForResources added.











XSD Specification:


 <xs:element name="IfcExternalReference" type="ifc:IfcExternalReference" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcExternalReference" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Identification" type="ifc:IfcIdentifier" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcExternalReference

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcClassificationReference);

  

 











 

  			

  			



			Location			 : 			OPTIONAL IfcStrippedOptional;




			Identification			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcLabel;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Identification			 : 			

The Identification provides a unique identifier of the referenced item within the external source (classification, document or library). It may be provided as 



 			a key, e.g. a classification notation, like NF2.3




 			a handle




 			a uuid or guid









It may be human readable (such as a key) or not (such as a handle or uuid) depending on the context of its usage (which has to be determined by local agreement).



IFC4 CHANGE  Attribute renamed from ItemReference for consistency.











			Name			 : 			Optional name to further specify the reference. It can provide a human readable identifier (which does not necessarily need to have a counterpart in the internal structure of the document).









Formal Propositions:






			WR1			 : 			One of the attributes of IfcExternalReference should have a value assigned.













Inheritance Graph:








 

  			

ENTITY IfcExternalReference

  

 











 

  			

  			

ENTITY IfcExternalReference

  

 











 

  			

  			



			Location			 : 			OPTIONAL IfcStrippedOptional;




			Identification			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcLabel;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.5 IfcGeometricModelResource




8.5.1 Schema Definition








The schema IfcGeometricModelResource defines the resources used for geometric model representations. The primary application of this resource is for representation of the shape or geometric form of a product model.


 



The following is within the scope of the geometric model representation in the current version of the geometric model resource: 


 

   

    			data describing the precise geometric form of three-dimensional solid objects;


 

    			constructive solid geometry (CSG) models;


 

    			definition of half-spaces;


 

    			creation of solid models by sweeping operations;


 

    			manifold boundary representation (brep) models;


 

    			surface models;


 

    			tessellated models;

    


			geometric sets.


 

  






 




NOTE  Many definitions of this schema are adapted from definitions defined within ISO 10303-42. The IfcGeometricModelResource refers to the clause 6, "Geometric Model" of ISO 10303-42. The definitions of geometric and topological representation, when quoted from ISO 10303-42, are explicitly excluded from the copyright of this specification.






  

 






NOTE  Definition according to ISO 10303-42


Constructive Solid Geometry


The constructive solid geometry models are represented by their component primitives and the sequence of Boolean operations (union, intersection, or difference) used in their construction. The entity which communicates the logical sequence of Boolean operations is the boolean result (IfcBooleanResult) which identifies an operator and two operands. Since the operands can themselves be Boolean results thus enabling nested operations. Swept solids and half-space solids are permissible Boolean operands. The swept solids are the solid of revolution and the solid of linear extrusion. The swept solids are obtained by extruding or sweeping a planar face which may contain holes. The half space solid is essentially defined as a semi-infinite solid on one side of a surface; it may be limited by a box domain.


 





NOTE  Definition according to ISO 10303-42


Manifold Boundary Representation
 

Brep models are represented by the set of shells defining the exterior or interior boundaries. The faceted brep is restricted to represent breps in which all faces are planar and every loop is a poly loop. For such a solid this entity provides a more efficient form of representation. The shell based surface model, the face based surface model and the geometric set entities do not enforce the integrity checks of the manifold solid brep and can be used for the communication of incomplete models (including two-dimensional models).
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8.5.3.1 IfcExtrudedAreaSolid
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The IfcExtrudedAreaSolid is defined by sweeping a cross section provided by a profile definition. The

direction of the extrusion is given by the ExtrudedDirection attribute and the length of the extrusion is

given by the Depth attribute. If the planar area has inner boundaries (holes defined), then those holes shall

be swept into holes of the solid. 




The resulting solid is positioned by the IfcSweptAreaSolid.Position relative to the object coordinate system. If provided, it allows to reposition the extruded solid. If not provided, it defaults to the current object coordinate system. The ExtrudedDirection is given within the position coordinate system as defined by IfcSweptAreaSolid.Position. The extruded direction can be any direction which is not perpendicular to the z axis of the position coordinate system.




 








			[image: extruded area solid]

			

EXAMPLE  Figure 53 illustrates geometric parameters of the extruded area solid. The extruded area solid defines the

extrusion of a 2D area by an direction and depth. The result is a solid.






			The profile to be swept is defined:



 			as a 2D primitive, here IfcRectangleProfileDef, that is placed relative to the xy plane of object coordinate system




 			since no 2D profile position coordinate system is provided, here IfcParameterizedProfileDef.Position = NIL, the profile is positioned without transformation into the xy plane of the object coordinate system (by default, centric at 0.,0. with no rotation)












			The resulting swept solid is not repositioned, as no position coordinate system is provided, here IfcSweptAreaSolid.Position = NIL.





















			

Figure 53 — Extruded area solid geometry
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EXAMPLE  Figure 54 illustrates geometric parameters and additional positioning parameters of the extruded area solid. The extruded area solid defines the extrusion of a 2D area by an direction and depth. The 2D area, provided by a parameterized profile definition, can be positioned relative to the object coordinate system (other then by default at 0.,0. with no rotation). The result is a solid that can be repositioned within the object coordinate system.






			The profile to be swept is defined:



 			as a 2D primitive, here IfcRectangleProfileDef, that is placed relative to the xy plane of object coordinate system




 			a 2D profile position coordinate system is provided that positions the profile relative to the xy plane (here at a corner of the rectangle)












			The resulting swept solid is repositioned, here it is moved into local z and rotated by 15' along the y axis.





















			

Figure 54 — Repositioned extruded area solid geometry






			 











 




NOTE  Definition according to ISO/CD 10303-42:1992


An extruded area solid is a solid defined by sweeping a bounded planar surface. The direction of translation is defined

by a direction vector, and the length of the translation is defined by a distance depth. The planar area may have holes

which will sweep into holes in the solid.




NOTE  Entity adapted from extruded_area_solid defined in ISO

10303-42.




HISTORY  New entity in IFC1.5




Texture use definition




For side faces, textures are aligned facing upright continuously along the sides with origin at the first point of

an arbitrary profile, and following the outer bound of the profile counter-clockwise (as seen from above). For

parameterized profiles, the origin is defined at the +Y extent for rounded profiles (having no sharp edge) and the

first sharp edge counter-clockwise from the +Y extent for all other profiles. Textures are stretched or repeated on

each side along the outer boundary of the profile according to RepeatS. Textures are stretched or repeated on

each side along the extrusion axis according to RepeatT.




For top and bottom caps, textures are aligned facing front-to-back, with the origin at the minimum X and Y extent.

Textures are stretched or repeated on the top and bottom to the extent of each face according to RepeatS and

RepeatT.




For profiles with voids, textures are aligned facing upright along the inner side with origin at the first point of

an arbitrary profile, and following the inner bound of the profile clockwise (as seen from above). For parameterized

profiles, the origin of inner sides is defined at the +Y extent for rounded profiles (having no sharp edge such as

hollow ellipses or rounded rectangles) and the first sharp edge clockwise from the +Y extent for all other

profiles.
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EXAMPLE  Figure 55 illustrates default texture mapping with a repeated texture (RepeatS=True and RepeatT=True). 

The image on the left shows the texture where the S axis points to the right and the T axis points up. The image on the right shows

the texture applied to the geometry where the X axis points back to the right, the Y axis points back to the left, and

the Z axis points up. For an IfcExtrudedAreaSolid having a profile of IfcIShapeProfileDef, the side

texture coordinate origin is the first corner counter-clockwise from the +Y axis, which equals



(-0.5*IfcIShapeProfileDef.OverallWidth, +0.5*IfcIShapeProfileDef.OverallDepth),

 while the top (end cap) texture

coordinates start at 

(-0.5*IfcIShapeProfileDef.OverallWidth, -0.5*IfcIShapeProfileDef.OverallDepth).













			

Figure 55 — Extruded area solid textures






			 














XSD Specification:


 <xs:element name="IfcExtrudedAreaSolid" type="ifc:IfcExtrudedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcExtrudedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="ExtrudedDirection" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Depth" type="ifc:IfcPositiveLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcExtrudedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			ExtrudedDirection			 : 			IfcDirection;




			Depth			 : 			IfcPositiveLengthMeasure;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ValidExtrusionDirection			 : 			IfcDotProduct(IfcRepresentationItem() || IfcGeometricRepresentationItem() || IfcDirection([0.0,0.0,1.0]), SELF.ExtrudedDirection) <> 0.0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ExtrudedDirection			 : 			

The direction in which the surface, provided by SweptArea is to be swept.





			Depth			 : 			

The distance the surface is to be swept along the ExtrudedDirection










Formal Propositions:






			ValidExtrusionDirection			 : 			

The ExtrudedDirection shall not be perpendicular to the local z-axis.















Inheritance Graph:








 

  			

ENTITY IfcExtrudedAreaSolid

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcExtrudedAreaSolid

  

 











 

  			

  			



			ExtrudedDirection			 : 			IfcDirection;




			Depth			 : 			IfcPositiveLengthMeasure;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Extruded solid




			Beam standard case
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8.5.3.2 IfcGeometricCurveSet
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      The IfcGeometricCurveSet is used for the exchange of

      shape representation consisting of an collection of (2D or 3D) 

      points and curves only.

    




    

      NOTE  Definition according to ISO/CD 10303-42:1992
 

	A geometric curve set is a collection of two or three dimensional points

      and curves.

    




    

      NOTE  Entity adapted from geometric_curve_set defined in ISO 10303-42.

    




    

      HISTORY  New entity in IFC2x2.

    







XSD Specification:


 <xs:element name="IfcGeometricCurveSet" type="ifc:IfcGeometricCurveSet" substitutionGroup="ifc:IfcGeometricSet" nillable="true"/>


 <xs:complexType name="IfcGeometricCurveSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricSet"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcGeometricCurveSet

  

 











 

  			

  			

SUBTYPE OF IfcGeometricSet;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSurfaces			 : 			SIZEOF(QUERY(Temp <* SELF\IfcGeometricSet.Elements |

'IFCGEOMETRYRESOURCE.IFCSURFACE' IN TYPEOF(Temp))) = 0;







  

 











 

  			

END_ENTITY;

  

 











Formal Propositions:






			NoSurfaces			 : 			No surface shall be included in this geometric set.













Inheritance Graph:








 

  			

ENTITY IfcGeometricCurveSet

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			



			Elements			 : 			SET [1:?] OF IfcGeometricSetSelect;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Elements[1].Dim;









  

 











 

  			

  			

ENTITY IfcGeometricCurveSet

  

 











 

  			

END_ENTITY;
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8.5.3.3 IfcGeometricSet






			[image: ]			Geometrische Gruppe









 

    

      The IfcGeometricSet is used for the exchange of

      shape representation consisting of (2D or 3D) points,

      curves, and surfaces, which do not have a topological

      structure (such as connected face sets or shells), are

      not tessellated and are not solid models (such as swept 

      solids, CSG or Brep).

    




    

      NOTE  Definition from ISO/CD 10303-42:


      This entity is intended for the transfer of models when a

      topological structure is not available.

    




    

      NOTE  Entity adapted from geometric_set defined in ISO 10303-42.

    




    

      HISTORY  New entity in IFC2x.

    







XSD Specification:


 <xs:element name="IfcGeometricSet" type="ifc:IfcGeometricSet" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricSet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Elements">


      <xs:complexType>


       <xs:group ref="ifc:IfcGeometricSetSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcGeometricSetSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			

SUPERTYPE OF(IfcGeometricCurveSet)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Elements			 : 			SET [1:?] OF IfcGeometricSetSelect;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Elements[1].Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ConsistentDim			 : 			SIZEOF(QUERY(Temp <* Elements |

  Temp.Dim <> Elements[1].Dim))

= 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Elements			 : 			

The geometric elements which make up the geometric set, these may be points, curves or surfaces; but are required to be of the same coordinate space dimensionality.





			Dim			 : 			

The space dimensionality of this class, it is identical to the first element in the set. A where rule ensures that all elements have the same dimensionality.










Formal Propositions:






			ConsistentDim			 : 			All elements within a geometric set shall have the same dimensionality.













Inheritance Graph:








 

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcGeometricSet

  

 











 

  			

  			



			Elements			 : 			SET [1:?] OF IfcGeometricSetSelect;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Elements[1].Dim;









  

 











 

  			

END_ENTITY;
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8.5.2.1 IfcGeometricSetSelect








The IfcGeometricSetSelect includes the geometric

representation items applicable to be part of the geometric

set.






NOTE  Definition from

ISO10303-42:


This select type identifies the types of entities which can occur

in a geometric set.






NOTE  Corresponding STEP type

geometric_set_select defined in ISO

10303-42.




HISTORY  New type in

IFC2x.





XSD Specification:


 <xs:group name="IfcGeometricSetSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcCurve"/>


   <xs:element ref="ifc:IfcPoint"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcGeometricSetSelect = SELECT (

  

 











 

  			

  			

IfcPoint, 
IfcCurve);  

 











 

  			

END_TYPE;
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8.5.3.4 IfcRevolvedAreaSolid






			[image: ]			Solide de révolution surfacique




			[image: ]			Festkörper - durch Rotation









 

An IfcRevolvedAreaSolid is a solid created by revolving a cross section provided by a profile definition about an axis.






The resulting solid is positioned by the IfcSweptAreaSolid.Position relative to the object coordinate system. If provided, it allows to reposition the revolved solid. If not provided, it defaults to the current object coordinate system. The axis and the cross section shall be in the same plane, prior to any repositioning.






NOTE  Both the axis and the cross section are required to lie in the xy plane of the object position coordinate system.










			[image: revolved area solid]

			EXAMPLE  Figure 56 illustrates geometric parameters of the revolved solid. The revolved area solid defines the revolution of a 2D area (given by a profile definition) by an axis and angle. The result is a solid. The swept area is given by a

profile definition.








			The profile is defined:

 			as a 2D primitive, here IfcRectangleProfileDef, that is placed relative to the xy plane of object coordinate system




 			since no 2D profile position coordinate system is provided, here IfcParameterizedProfileDef.Position = NIL, the profile is positioned without transformation into the xy plane of the object coordinate system (by default, centric at 0.,0. with no rotation)












			The resulting swept solid is not repositioned, as no position coordinate system is provided, here IfcSweptAreaSolid.Position = NIL.














The AxisLine can have any orientation within the XY plane, it does not have to be parallel to the y-axis as

shown in the illustration.













			

Figure 56 — Revolved area solid geometry




















			[image: revolved area solid]

			EXAMPLE  Figure 1 illustrates geometric parameters and additional positioning parameters of the revolved area solid. The revolved area solid defines the rotation of a 2D area by an axis and angle. The 2D area, provided by a parameterized profile definition, can be positioned relative to the object coordinate system (other then by default at 0.,0. with no rotation). The result is a solid that can be repositioned within the object coordinate system.






			The profile to be swept is defined:



 			as a 2D primitive, here IfcRectangleProfileDef, that is placed relative to the xy plane of object coordinate system




 			a 2D profile position coordinate system is provided that positions the profile relative to the xy plane (here at a corner of the rectangle)












			The resulting swept solid is repositioned, here it is moved into local z and rotated by 15' along the x axis.





















			

Figure 57 — Repositioned revolved area solid geometry
















NOTE  Definition according to ISO/CD 10303-42:1992


A revolved area solid is a solid formed by revolving a planar bounded surface about an axis. The axis shall be in the

plane of the surface and the axis shall not intersect the interior of the bounded surface. The bounded surface may have

holes which will sweep into holes in the solid. The direction of revolution is clockwise when viewed along the axis in

the positive direction. More precisely if A is the axis location and d is the axis direction and C

is an arc on the surface of revolution generated by an arbitrary point p on the boundary of the swept area, then

C leaves p in direction d x (p - A) as the area is revolved.




NOTE  Entity adapted from revolved_area_solid defined in ISO

10303-42.




HISTORY  New entity in IFC1.5




Informal Propositions:






			The AxisLine shall lie in the plane of the SweptArea (as defined at supertype

IfcSweptAreaSolid).




			The AxisLine shall not intersect the interior of the SweptArea (as defined at supertype

IfcSweptAreaSolid).




			The Angle shall be between 0° and 360°, or 0 and 2π (depending on the unit type for

IfcPlaneAngleMeasure).









Texture Use Definition




For side faces, textures are aligned facing upright along the sides with origin at the first point of an arbitrary

profile, and following the outer bound of the profile counter-clockwise (as seen from above). For parameterized

profiles, the origin is defined at the +Y extent for rounded profiles (having no sharp edge) and the first sharp edge

counter-clockwise from the +Y extent for all other profiles. Textures are stretched or repeated on each side along the

outer boundary of the profile according to RepeatS. Textures are stretched or repeated on each side along the

outermost (longest) revolution path according to RepeatT, where coordinates are compressed towards the axis of

revolution.




For top and bottom caps, textures are aligned facing front-to-back, with the origin at the minimum X and Y extent.

Textures are stretched or repeated on the top and bottom to the extent of each face according to RepeatS and

RepeatT.




For profiles with voids, textures are aligned facing upright along the inner side with origin at the first point of

an arbitrary profile, and following the inner bound of the profile clockwise (as seen from above). For parameterized

profiles, the origin of inner sides is defined at the +Y extent for rounded profiles (having no sharp edge such as

hollow ellipses or rounded rectangles) and the first sharp edge clockwise from the +Y extent for all other

profiles.








			[image: texture]

			

Figure 58 illustrates default texture mapping with a repeated texture (RepeatS=True and RepeatT=True). The image on

the left shows the texture where the S axis points to the right and the T axis points up. The image on the right shows

the texture applied to the geometry where the X axis points back to the right, the Y axis points back to the left, and

the Z axis points up. For an IfcRevolvedAreaSolid having a profile of IfcTShapeProfileDef and

revolved at 22.5 degrees, the side texture coordinate origin is the first corner counter-clockwise from the +Y axis,

which equals 

(-0.5*IfcTShapeProfileDef.OverallWidth, +0.5*IfcTShapeProfileDef.OverallDepth),

 while the top (end cap)

texture coordinates start at 

(-0.5*IfcTShapeProfileDef.OverallWidth, -0.5*IfcTShapeProfileDef.OverallDepth).













			

Figure 58 — Revolved area solid textures



















XSD Specification:


 <xs:element name="IfcRevolvedAreaSolid" type="ifc:IfcRevolvedAreaSolid" substitutionGroup="ifc:IfcSweptAreaSolid" nillable="true"/>


 <xs:complexType name="IfcRevolvedAreaSolid">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSweptAreaSolid">


    <xs:sequence>


     <xs:element name="Axis" type="ifc:IfcAxis1Placement" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Angle" type="ifc:IfcPlaneAngleMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRevolvedAreaSolid

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcSweptAreaSolid;

  

 











 

  			

  			



			Axis			 : 			IfcAxis1Placement;




			Angle			 : 			IfcPlaneAngleMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			AxisLine			 : 			IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisStartInXY			 : 			Axis.Location.Coordinates[3] = 0.0;


  			AxisDirectionInXY			 : 			Axis.Z.DirectionRatios[3] = 0.0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Axis			 : 			

Axis about which revolution will take place.





			Angle			 : 			

The angle through which the sweep will be made. This angle is measured from the plane of the swept area provided by the XY plane of the position coordinate system.





			AxisLine			 : 			

The line of the axis of revolution.










Formal Propositions:






			AxisStartInXY			 : 			

The start of the axis shall lie in the XY plane of the position coordinate system.





			AxisDirectionInXY			 : 			

The direction of the axis shall be parallel to the XY plane of the position coordinate system.














Inheritance Graph:








 

  			

ENTITY IfcRevolvedAreaSolid

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRevolvedAreaSolid

  

 











 

  			

  			



			Axis			 : 			IfcAxis1Placement;




			Angle			 : 			IfcPlaneAngleMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			AxisLine			 : 			IfcLine := IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcCurve() || IfcLine(Axis.Location, 

  IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcVector(Axis.Z,1.0));









  

 











 

  			

END_ENTITY;
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8.5.3.5 IfcSolidModel






			[image: ]			Modèle solide
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An IfcSolidModel represents the 3D shape by different types of solid model representations. It is the

common abstract supertype of Boundary representation, CSG representation, Sweeping representation and other suitable

solid representation schemes.




NOTE  Definition according to ISO/CD 10303-42:1992


A solid model is a complete representation of the nominal shape of a product such that all points in the interior are

connected. Any point can be classified as being inside, outside, or on the boundary of a solid. There are several

different types of solid model representations.




NOTE  Entity adapted from solid_model defined in ISO

10303-42.




HISTORY  New entity in IFC1.5







XSD Specification:


 <xs:element name="IfcSolidModel" type="ifc:IfcSolidModel" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcSolidModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSweptAreaSolid)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Dim			 : 			The space dimensionality of this class, it is always 3.











Inheritance Graph:








 

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

END_ENTITY;
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8.5.3.6 IfcSweptAreaSolid






			[image: ]			Festkörper - Entlang einem Pfad extrudiert









 

An IfcSweptAreaSolid represents the 3D shape by a sweeping representation scheme allowing a two dimensional planar cross section to sweep through space.




The swept area is defined by a cross section, represented by a subtype if IfcProfileDef, that is provided as a closed two-dimensional boundary on an implicit plane. The swept area is defined in the xy plane of the object coordinate system. The sweeping operation is applied to the swept area as defined within the subtypes of IfcSweptAreaSolid, some subtypes require an implicit transformation of the swept area to the start position of the sweep.




 The optional Position coordinate system allows for re-positioning the resulting swept solid relative to the object coordinate system.




NOTE  Definition according to ISO/CD 10303-42:1992


The swept area solid entity collects the entities which are defined procedurally by sweeping action on planar bounded

surfaces. The position is space of the swept solid will be dependent upon the position of the swept area. The swept

area will be a face of the resulting swept area solid, except for the case of a revolved area solid with angle equal to

2π (or 360 degrees).




NOTE  Entity adapted from swept_area_solid defined in ISO

10303-42.




HISTORY  New entity in IFC1.5




IFC4 CHANGE  The attribute Position has been changed to OPTIONAL with upward compatibility for file-based exchange.







XSD Specification:


 <xs:element name="IfcSweptAreaSolid" type="ifc:IfcSweptAreaSolid" abstract="true" substitutionGroup="ifc:IfcSolidModel" nillable="true"/>


 <xs:complexType name="IfcSweptAreaSolid" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSolidModel">


    <xs:sequence>


     <xs:element name="SweptArea" type="ifc:IfcProfileDef" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcExtrudedAreaSolid, IfcRevolvedAreaSolid))

  

 











 

  			

  			

SUBTYPE OF IfcSolidModel;

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SweptAreaType			 : 			SweptArea.ProfileType = IfcProfileTypeEnum.Area;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			SweptArea			 : 			

The surface defining the area to be swept. It is given as a profile definition within the xy plane of the position coordinate system.










Formal Propositions:






			SweptAreaType			 : 			The profile definition for the swept area solid shall be of type AREA.













Inheritance Graph:








 

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcSolidModel

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := 3;









  

 











 

  			

  			

ENTITY IfcSweptAreaSolid

  

 











 

  			

  			



			SweptArea			 : 			IfcProfileDef;




			Position			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.6 IfcGeometryResource




8.6.1 Schema Definition








The schema IfcGeometryResource defines the resources used for geometric representations. The primary application of this resource is for representation of the shape or geometric form of an element. The geometric representation items defined here are also used to describe geometric models within the schema IfcGeometricModelResource.


 



The following is within the scope of the geometry resource: 


 

   

    			definition of points directly by their coordinate values and by parameter values on curves and surfaces


 

    			definition of directions, vectors, and axis placements


 

    			definition of transformation operators, both uniform and non-uniform


 

    			definition of parametric curves


 

    			definition of conic curves




    			definition of curves defined on a parametric surface


 

    			definition of offset curves


 

    			definition of elementary surfaces




    			definition of swept surfaces


 

    			definition of parametric spline curves and surfaces




    			definition of mapped items mapping source representations using transformation operators




  


 




 

NOTE  Many definitions of this schema are adapted from definitions defined within ISO 10303-42.  The IfcGeometryResource refers to clause 4, "Geometry" of the standard. The definitions of geometric and topological representation, when quoted from ISO 10303-42, are explicitly excluded from the copyright of this specification.




 

 

 


 



NOTE  Definition according to ISO 10303-42


Placement coordinate system


A rectangular Cartesian coordinate system associated with the placement of a geometric entity in space, used to describe the interpretation of the attributes and to associate a unique parameterization with curve and surface entities." 


 





NOTE  Definition according to ISO 10303-42


Space Dimensionality


All geometry shall be defined in a right-handed rectangular Cartesian coordinate system with the same units on each axis. A common scheme has been used for the definition of both two-dimensional and three-dimensional geometry. Points and directions exists in both a two-dimensional and a three-dimensional form, these forms are distinguished solely by the presence, or absence, of a third coordinate value. Complex geometric entities are all defined using points and directions from which their space dimensionality can be deduced.








NOTE  Definition according to ISO 10303-42


Parameterization of analytic curves and surfaces


Each curve on surface specified here has a defined parameterization. In some instances the definitions are in parametric terms. In others, the conic curves and elementary surfaces, the definitions are in geometric terms. In this latter case a placement coordinate system is used to define the parameterization. The geometric definitions contain some, but not all, of the data required for this. The relevant data to define this placement coordinate system is contained in the axis2 placement associated with the individual curve and surface entities. 


 





NOTE  Definition according to ISO 10303-42


Curves


The curve entities include lines, some elementary conics, and some referentially or procedurally defined curves. All the curves have a well defined parameterization which makes it possible to trim a curve or identify points on the curve by parameter value. For the conic curves a method of representation is used which separates their geometric form from their orientation and position in space. In each case, the position and orientation information is conveyed by an axis2 placement. A composite curve entity, which includes the facility to communicate continuity information at the curve-to-curve transition points, is provided for the construction of more complex curves. The offset curve type is a curve defined with reference to other geometry. Separate offset curves entities exist for 2D and 3D applications.








NOTE  Definition according to ISO 10303-42


Surfaces


The simple surfaces are the planar surface, a surface of revolution and a surface of linear extrusion. As with curves, all surfaces have an associated standard parameterization. In many cases the surfaces, as defined, are unbounded; it is assumed that they will be bounded either explicitly or implicitly. Explicit bounding is achieved with the bounded surface; implicit bounding requires the association of additional topological information to define a face.
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8.6.3.1 IfcAxis1Placement






			[image: ]			Position et direction d'un axe
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The IfcAxis1Placement provides location and direction of a single axis.






 

  			[image: axis1 placement]

  

  			

   Figure 59 illustrates the definition of the IfcAxis1Placement within the parent three-dimensional coordinate system.

   




  

 




 

  			Figure 59 — Axis1 placement




  

 









NOTE  Definition according to ISO/CD 10303-42:1992


The direction and location in three dimensional space of a single axis. An axis1_placement is defined in terms of a

locating point (inherited from placement supertype) and an axis direction: this is either the direction of axis or

defaults to (0.0,0.0,1.0). The actual direction for the axis placement is given by the derived attribute z.






NOTE  Entity adapted from axis1_placement defined in ISO10303-42.






HISTORY  New entity in IFC1.5









XSD Specification:


 <xs:element name="IfcAxis1Placement" type="ifc:IfcAxis1Placement" substitutionGroup="ifc:IfcPlacement" nillable="true"/>


 <xs:complexType name="IfcAxis1Placement">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPlacement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcAxis1Placement

  

 











 

  			

  			

SUBTYPE OF IfcPlacement;

  

 











 

  			

  			



			Axis			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Z			 : 			IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			AxisIs3D			 : 			(NOT (EXISTS (Axis))) OR (Axis.Dim = 3);


  			LocationIs3D			 : 			SELF\IfcPlacement.Location.Dim = 3;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Axis			 : 			The direction of the local Z axis.




			Z			 : 			The normalized direction of the local Z axis. It is either identical with the Axis value, if given, or it defaults to [0.,0.,1.]









Formal Propositions:






			AxisIs3D			 : 			The Axis when given should only reference a three-dimensional IfcDirection.




			LocationIs3D			 : 			The Cartesian point defining the Location shall have the dimensionality of 3.













Inheritance Graph:








 

  			

ENTITY IfcAxis1Placement

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcPlacement

  

 











 

  			

  			



			Location			 : 			IfcCartesianPoint;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Location.Dim;









  

 











 

  			

  			

ENTITY IfcAxis1Placement

  

 











 

  			

  			



			Axis			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Z			 : 			IfcDirection := NVL (IfcNormalise(Axis), IfcRepresentationItem() || IfcGeometricRepresentationItem () || IfcDirection([0.0,0.0,1.0]));









  

 











 

  			

END_ENTITY;
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8.6.2.2 IfcAxis2Placement




 

The IfcAxis2Placement allows for the choice of various placement entities.




NOTE  Definition according to ISO/CD 10303-42:1992


This select type represents the placing of mutually perpendicular axes in two-dimensional or in threedimensional

Cartesian space.


This select type enables entities requiring axis placement information to reference the axes without specifying the

space dimensionality.




NOTE  Type adapted from axis2_placement defined in ISO

10303-42.




HISTORY  New type in IFC1.5



XSD Specification:


 <xs:group name="IfcAxis2Placement">


  <xs:choice>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcAxis2Placement = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.6.3.2 IfcBoundedCurve
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An IfcBoundedCurve is a curve of finite length.




NOTE  Definition according to ISO/CD 10303-42:1992


A bounded curve is a curve of finite arc length with identifiable end points.




NOTE  Entity adapted from bounded_curve defined in

ISO10303-42.




HISTORY  New entity in IFC1.0




Informal Propositions:






			A bounded curve has finite arc length.




			A bounded curve has a start point and an end point.












XSD Specification:


 <xs:element name="IfcBoundedCurve" type="ifc:IfcBoundedCurve" abstract="true" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcBoundedCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcBoundedCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcBoundedCurve

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcCurve

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

  			

ENTITY IfcBoundedCurve

  

 











 

  			

END_ENTITY;
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8.6.3.3 IfcCartesianPoint
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An IfcCartesianPoint defines a point by coordinates in an orthogonal, right-handed Cartesian coordinate

system. For the purpose of this specification only two and three dimensional Cartesian points are used.




NOTE  Definition according to ISO/CD 10303-42:1992


A cartesian_point is a point defined by its coordinates in a rectangular Cartesian coordinate system, or in a parameter

space. The entity is defined in a one, two or three-dimensional space as determined by the number of coordinates in the

list. Depending upon the geometric representation context in which the point is used the names of the coordinates may

be (x,y,z), or (u,v), or any other chosen values.




NOTE  Entity adapted from cartesian_point defined in ISO

10303-42




HISTORY  New entity in IFC1.0









XSD Specification:


 <xs:element name="IfcCartesianPoint" type="ifc:IfcCartesianPoint" substitutionGroup="ifc:IfcPoint" nillable="true"/>


 <xs:complexType name="IfcCartesianPoint">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPoint">


    <xs:attribute name="Coordinates" use="optional">


     <xs:simpleType>


      <xs:restriction>


       <xs:simpleType>


        <xs:list itemType="ifc:IfcLengthMeasure"/>


       </xs:simpleType>


       <xs:maxLength value="3"/>


      </xs:restriction>


     </xs:simpleType>


    </xs:attribute>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcCartesianPoint

  

 











 

  			

  			

SUBTYPE OF IfcPoint;

  

 











 

  			

  			



			Coordinates			 : 			LIST [1:3] OF IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(Coordinates);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CP2Dor3D			 : 			HIINDEX(Coordinates) >= 2;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Coordinates			 : 			The first, second, and third coordinate of the point location. If placed in a two or three dimensional rectangular Cartesian coordinate system, Coordinates[1] is the X coordinate, Coordinates[2] is the Y coordinate, and Coordinates[3] is the Z coordinate.






			Dim			 : 			The space dimensionality of this class, determined by the number of coordinates in the List of Coordinates.











Formal Propositions:






			CP2Dor3D			 : 			Only two or three dimensional points are in scope.















Inheritance Graph:








 

  			

ENTITY IfcCartesianPoint

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcPoint

  

 











 

  			

  			

ENTITY IfcCartesianPoint

  

 











 

  			

  			



			Coordinates			 : 			LIST [1:3] OF IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(Coordinates);









  

 











 

  			

END_ENTITY;
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8.6.3.4 IfcCurve
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      An IfcCurve is a curve in two-dimensional or

      three-dimensional space. It includes definitions for

      bounded and unbounded curves.

    




    NOTE   Definition according to

        ISO 10303-42:


        A curve can be envisioned as the path of a point moving in

        its coordinate space.




    NOTE

        Entity adapted from curve defined in

        ISO 10303-42




HISTORY  New

        entity in IFC1.0




    Informal Propositions:




    

      			A curve shall be arcwise connected

      




      			A curve shall have an arc length greater than zero.

      




    







XSD Specification:


 <xs:element name="IfcCurve" type="ifc:IfcCurve" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcCurve" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcCurve

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBoundedCurve, IfcLine))

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Dim			 : 			The space dimensionality of this abstract class, defined differently for all subtypes, i.e. for IfcLine, IfcConic and IfcBoundedCurve.











Inheritance Graph:








 

  			

ENTITY IfcCurve

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcCurve

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

END_ENTITY;
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8.6.2.1 IfcDimensionCount




 

The IfcDimensionCount defins the dimensionality of the coordinate space. It is restricted to have the

dimensionality of either 1, 2, or 3 for the purpose of this specification.




NOTE  The shape representations assigned to a geometric representation context may

include geometric representation items of lower dimensionality, particularly when defining the boundary of planar

surfaces as 2D cross sections for the purpose of 3D swept areas.






NOTE  Definition according to ISO/CD 10303-42:1992


A dimension count is a positive integer used to define the coordinate space dimensionality.




NOTE  Type adapted from dimension_count defined in ISO

10303-42.




HISTORY  New Type in IFC1.5



XSD Specification:


 <xs:simpleType name="IfcDimensionCount">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:element name="IfcDimensionCount-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcDimensionCount">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcDimensionCount = INTEGER;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			{ 0 < SELF <= 3 }			







  

 









  

 











 

  			

END_TYPE;

  

 









  

 














Formal Propositions:






			WR1			 : 			The dimension count should be an integer between 1 and 3 NOTE: This is a further constraint by IFC, the upper limit does not exist in STEP.
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8.6.3.5 IfcDirection
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      The IfcDirection provides a direction in two or

      three dimensional space depending on the number of

      DirectionRatio's provided. The IfcDirection

      does not imply a vector length, and the direction ratios does

      not have to be normalized.

    




    

      NOTE  Definition according to ISO/CD 10303-42:1992


      This entity defines a general direction vector in two or

      three dimensional space. The actual magnitudes of the

      components have no effect upon the direction being defined,

      only the ratios X:Y:Z or X:Y are significant.

    




    

      NOTE  The components of this entity are not normalized.

      If a unit vector is required it should be normalized before

      use.

    




    

      NOTE  Entity adapted from

      direction defined in ISO 10303-42.

    




    

      HISTORY  New entity in IFC1.0

    







XSD Specification:


 <xs:element name="IfcDirection" type="ifc:IfcDirection" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcDirection">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcDirection

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			DirectionRatios			 : 			LIST [2:3] OF IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(DirectionRatios);









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagnitudeGreaterZero			 : 			SIZEOF(QUERY(Tmp <* DirectionRatios | Tmp <> 0.0)) > 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			DirectionRatios			 : 			The components in the direction of X axis (DirectionRatios[1]), of Y axis (DirectionRatios[2]), and of Z axis (DirectionRatios[3]) 






			Dim			 : 			The space dimensionality of this class, defined by the number of real in the list of DirectionRatios.









Formal Propositions:






			MagnitudeGreaterZero			 : 			

The magnitude of the direction vector shall be greater than zero.














Inheritance Graph:








 

  			

ENTITY IfcDirection

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcDirection

  

 











 

  			

  			



			DirectionRatios			 : 			LIST [2:3] OF IfcStrippedOptional;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := HIINDEX(DirectionRatios);









  

 











 

  			

END_ENTITY;
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8.6.3.6 IfcGeometricRepresentationItem
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An IfcGeometricRepresentationItem is the common supertype of all geometric items used within a

representation. It is positioned within a geometric coordinate system, directly or indirectly through intervening

items.






NOTE Definition according to ISO/CD 10303-42:1992


An geometric representation item is a representation item that has the additional meaning of having geometric position

or orientation or both. This meaning is present by virtue of:






			being a Cartesian point or a direction




			referencing directly a Cartesian point or direction




			referencing indirectly a Cartesian point or direction









An indirect reference to a Cartesian point or direction means that a given geometric item

references the Cartesian point or direction through one or more intervening geometry or topology items.




EXAMPLE 1 Consider a circle. It gains its geometric position and orientation by virtue

of a reference to axis2_placement (IfcAxis2Placement) that is turn references a cartesian_point

(IfcCartesianPoint) and several directions (IfcDirection).




EXAMPLE 2 Consider a manifold brep. A manifold_solid_brep

(IfcManifoldSolidBrep) is a geometric_representation_item (IfcGeometricRepresentationItem) that

through several layers of topological_representation_item's (IfcTopologicalRepresentationItem) references poly

loops (IfcPolyLoop). Through additional intervening entities poly loops reference cartesian_point's

(IfcCartesianPoint).









NOTE  Entity adapted from geometric_representation_item defined in ISO

10303-42.




HISTORY  New entity in IFC1.5









XSD Specification:


 <xs:element name="IfcGeometricRepresentationItem" type="ifc:IfcGeometricRepresentationItem" abstract="true" substitutionGroup="ifc:IfcRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcCurve, IfcDirection, IfcGeometricSet, IfcPlacement, IfcPoint, IfcSolidModel, IfcVector))

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

END_ENTITY;
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8.6.3.7 IfcLine
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The IfcLine is an unbounded line parameterized by an IfcCartesianPoint and an IfcVector.

The magnitude of the IfcVector affects the parameterization of the line, but it does not bound the line.




NOTE  A line segment is defined using either the IfcPolyline with two

Points, or the IfcTrimmedCurve with BasisCurve being an IfcLine.




EXAMPLE  Figure 60 illustrates an unbounded IfcLine and a bounded IfcTrimmedCurve. A bounded line starting at

0.,0. and ending at 0.,2. can be defined by:






			IfcLine with IfcVector.Magnitude: 2.0 AND IfcTrimmedCurve with Trim1:

0. and Trim2: 1. (and trimming preference being parameter);




			IfcLine with IfcVector.Magnitude: 1.0 AND IfcTrimmedCurve with Trim1:

0. and Trim2: 2. (and trimming preference being parameter);




			IfcLine AND IfcTrimmedCurve with Trim1::IfcCartesianPoint [0.,0.] and

Trim2::IfcCartesianPoint [0.,2.] (and trimming preference being Cartesian) - the IfcVector.Magnitude has no effect;




			IfcPolyline with Points[1] being 0.,0. and Points[2] being 0.,2.
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Figure 60 — Unbounded IfcLine and bounded IfcTrimmedCurve
















NOTE  Definition according to ISO/CD 10303-42:1992


A line is an unbounded curve with constant tangent direction. A line is defined by a point and a direction. The

positive direction of the line is in the direction of the dir vector. The curve is parameterized as follows:

P = Pnt


V = Dir


λ(u) = P + uV




and the parametric range is: -∞ < u < ∞




NOTE  Entity adapted from line defined in ISO 10303-42




HISTORY  New entity in IFC1.0









XSD Specification:


 <xs:element name="IfcLine" type="ifc:IfcLine" substitutionGroup="ifc:IfcCurve" nillable="true"/>


 <xs:complexType name="IfcLine">


  <xs:complexContent>


   <xs:extension base="ifc:IfcCurve">


    <xs:sequence>


     <xs:element name="Pnt" type="ifc:IfcCartesianPoint" nillable="true"/>


     <xs:element name="Dir" type="ifc:IfcVector" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcLine

  

 











 

  			

  			

SUBTYPE OF IfcCurve;

  

 











 

  			

  			



			Pnt			 : 			IfcCartesianPoint;




			Dir			 : 			IfcVector;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameDim			 : 			Dir.Dim = Pnt.Dim;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Pnt			 : 			

The location of the IfcLine.





			Dir			 : 			

The direction of the IfcLine, the magnitude and units of Dir affect the parameterization of the line.










Formal Propositions:






			SameDim			 : 			

The dimensionality of the Pnt, provided by IfcCartesianPoint, shall be the same as the dimensionality of the Dir, provided by IfcVector.














Inheritance Graph:








 

  			

ENTITY IfcLine

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcCurve

  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := IfcCurveDim(SELF);









  

 











 

  			

  			

ENTITY IfcLine

  

 











 

  			

  			



			Pnt			 : 			IfcCartesianPoint;




			Dir			 : 			IfcVector;









  

 











 

  			

END_ENTITY;
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8.6.3.8 IfcPlacement
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     An IfcPlacement is an abstract supertype of placement

      subtypes that define the location of an item, or an entire

      shape representation, and provide its orientation. All

      placement subtypes define right-handed Cartesian coordinate

      systems and do not allow mirroring.

    




    

      NOTE  Cartesian transformations including mirroring and

      scaling are supported by

      IfcCartesianTransformationOperator

    




    

      NOTE  Definition according to ISO/CD 10303-42:1992


      A placement locates a geometric item with respect to the

      coordinate system of its geometric context. It locates the

      item to be defined and, in the case of the axis placement

      subtypes, gives its orientation.

    




    

      NOTE  Entity adapted from

      placement defined in ISO 10303-42.

    




    

      HISTORY  New entity in IFC1.0

    







XSD Specification:


 <xs:element name="IfcPlacement" type="ifc:IfcPlacement" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPlacement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Location" type="ifc:IfcCartesianPoint" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPlacement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcAxis1Placement)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Location			 : 			IfcCartesianPoint;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Location.Dim;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Location			 : 			The geometric position of a reference point, such as the center of a circle, of the item to be located.




			Dim			 : 			The space dimensionality of this class, derived from the dimensionality of the location.











Inheritance Graph:








 

  			

ENTITY IfcPlacement

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcPlacement

  

 











 

  			

  			



			Location			 : 			IfcCartesianPoint;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Location.Dim;









  

 











 

  			

END_ENTITY;
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8.6.3.9 IfcPoint
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The IfcPoint is the abstract generalisation of all point representations within a Cartesian coordinate system.






NOTE  Definition according to ISO/CD 10303-42:1992


A point is a location in some real Cartesian coordinate space Rm, for m = 1, 2 or 3. 


 





NOTE  Entity adapted from point in ISO 10303-42.








HISTORY  New entity in IFC1.5











XSD Specification:


 <xs:element name="IfcPoint" type="ifc:IfcPoint" abstract="true" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcPoint" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPoint

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcCartesianPoint)

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcPoint

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcPoint

  

 











 

  			

END_ENTITY;
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8.6.3.10 IfcRepresentationItem
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The IfcRepresentationItem is used within an IfcRepresentation (directly or indirectly through other IfcRepresentationItem's) to represent an IfcProductRepresentation. Most commonly these IfcRepresentationItem's are geometric or topological representation items, that can (but not need to) have presentation style infomation assigned.








NOTE  Definition according to ISO/CD 10303-43:1992


A representation item is an element of product data that participates in one or more representations or

contributes to the definition of another representation item. A representation item contributes to the definition of another

representation item when it is referenced by that representation item.








NOTE  The assignment of a style is only applicable

to the subtypes IfcGeometricRepresentationItem, IfcMappedItem and some selected subtypes of IfcTopologicalRepresentationItem (IfcVertexPoint, IfcEdgeCurve, IfcFaceSurface).








In case that presentation style information is applied, it can be either applied by an IfcStyledItem, or by an assignment to an IfcPresentationLayerWithStyle. If both are present, and both style assignments include the same subtype of IfcPresentationStyle, then the style assigned by IfcStyledItem takes priority.






Figure 61 shows an instance diagram explaining the use of IfcStyledItem and IfcPresentationLayerWithStyle to apply presentation styles.






EXAMPLE  The assignment of style information by a styled item and a presentation layer with style. Since the presentation styles are different, IfcCurveStyle and IfcSurfaceStyle, both are applied to the geometric representation item.










			[image: styles assigned by layer and styled item]




			Figure 61 — Representation item style














Figure 62 shows in instance diagram explaining the override of IfcPresentationLayerWithStyle by IfcStyledItem to apply presentation styles.






EXAMPLE  The assignment of style information by a styled item and a presentation layer with style. Since the presentation styles for curve style are aprovided by both, the IfcCurveStyle provided by the IfcStyledItem overrides the IfcCurveStyle provided by the IfcPresentationLayerWithStyle










			[image: styles assigned by layer and styled item]




			Figure 62 — Representation item style override














NOTE  Entity adapted from representation_map defined in ISO

10303-43.








HISTORY  New entity in IFC2x.








IFC2x3 CHANGE  The inverse attributes StyledByItem and LayerAssignments have been added. Upward compatibility for file based exchange is guaranteed.











XSD Specification:


 <xs:element name="IfcRepresentationItem" type="ifc:IfcRepresentationItem" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationItem" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationItem);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:













Inheritance Graph:








 

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.6.3.11 IfcVector
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An IfcVector is a geometric representation item having both a magnitude and direction. The magnitude of the

vector is solely defined by the Magnitude attribute and the direction is solely defined by the

Orientation attribute.




NOTE  The DirectionRatios of the Orientation attribute are not used to

define the magnitude.






NOTE  Definition according to ISO/CD 10303-42:1992


The vector is defined in terms of the direction and magnitude of the vector. The value of

the magnitude attribute defines the magnitude of the vector. The magnitude of the vector can not be reliable calculated from the components of the orientation attribute. This form of representation was selected to reduce problems with numerical instability. For

example a vector of magnitude 2.0 mm and equally inclined to the coordinate axes could be represented with Orientation

attribute of (1.0,1.0,1.0).




NOTE  Entity adapted from vector defined in ISO 10303-42.




HISTORY  New entity in IFC1.0









XSD Specification:


 <xs:element name="IfcVector" type="ifc:IfcVector" substitutionGroup="ifc:IfcGeometricRepresentationItem" nillable="true"/>


 <xs:complexType name="IfcVector">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGeometricRepresentationItem">


    <xs:sequence>


     <xs:element name="Orientation" type="ifc:IfcDirection" nillable="true"/>


    </xs:sequence>


    <xs:attribute name="Magnitude" type="ifc:IfcLengthMeasure" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcVector

  

 











 

  			

  			

SUBTYPE OF IfcGeometricRepresentationItem;

  

 











 

  			

  			



			Orientation			 : 			IfcDirection;




			Magnitude			 : 			IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Orientation.Dim;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			MagGreaterOrEqualZero			 : 			Magnitude >= 0.0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Orientation			 : 			The direction of the vector.




			Magnitude			 : 			The magnitude of the vector. All vectors of Magnitude 0.0 are regarded as equal in value regardless of the orientation attribute.




			Dim			 : 			The space dimensionality of this class, it is derived from Orientation









Formal Propositions:






			MagGreaterOrEqualZero			 : 			The magnitude shall be positive or zero.













Inheritance Graph:








 

  			

ENTITY IfcVector

  

 











 

  			

  			

ENTITY IfcRepresentationItem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcGeometricRepresentationItem

  

 











 

  			

  			

ENTITY IfcVector

  

 











 

  			

  			



			Orientation			 : 			IfcDirection;




			Magnitude			 : 			IfcLengthMeasure;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			Dim			 : 			IfcDimensionCount := Orientation.Dim;









  

 











 

  			

END_ENTITY;
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5.1 IfcKernel




5.1.1 Schema Definition






The schema IfcKernel defines the most abstract part or core part of the specification. It captures general constructs, 

that are basically founded by their different semantic meaning in common understanding of an object model, like object, property and 

relationship. Those are then specialized into non-AEC/FM specific constructs, like product, process, control and resource,

which form the main entry points for the next level within the schema architecture, the Core Extension layer.




 

The IfcKernel also specifies the basic attributes and relationships, such as relative location of products in space, 

sequence of processes in time, or general purpose grouping and nesting mechanism. It also lays the foundation of extensibility of 

specification by providing:


 

 

  			proxy definitions;


 

  			type object definitions;


 

  			property set definitions;




  			property set template definitions. 


 




 

5.1.1.1 Root definition


 

Each entity defined outside of the Resource layer of the schema architecture inherits directly or indirectly from the IfcRoot

entity. IfcRoot provides for the fundamental capabilities of:


 

 

  			identification - assigning a globally unique identifier (the GUID)


 

  			optional ownership and change information


 

  			optional name and description attribution 


 




 

There are three fundamental entity types in the IFC model, which are all derived from IfcRoot. They form the first level of

specialization within the entity hierarchy. 


 

 

  			object definitions are the generalization of any semantically treated thing (or item) within the IFC model.


 

  			relationships are the generalization of all relationships among things (or items) that are treaded as objectified

    relationships between different entities


 

  			property definitions are the generalization of all characteristics that may be assigned to object definitions.


 




 



5.1.1.2 Object definitions


 

An object definition is the abstract supertype, IfcObjectDefinition, and stands for all physically tangible items, such as wall, 

beam or covering, physically existing items, such as spaces, or conceptual items, such as grids or virtual boundaries. It also stands for processes 

such as work tasks, for controls such as cost items, for resources such as labor resource, or for actors such as persons involved in the design process.




 

Object definitions are specialized into object occurrences, IfcObject, indicating any individual object in space, time or another representation context, into object types, IfcTypeObject indicating the common definitions as a type, or article that are identical for all object occurrences, and basic project or library context, IfcContext. 




An object and object type gets its information from the relationships in which it is involved. This includes the definition relationship to property information, or the typing relationship to assign an underlying object type to an object. 


 



5.1.1.3 Relationship definitions


 

Relationships are predominately being defined as the objectified relationship, IfcRelationship. The objectified relationship handles

relationships among objects. This allows to keep relationship specific properties directly at the relationship object and to uncouple the relationship

semantics from the object attributes.


 

The introduction of the objectified relationships also allows the development of a separate subtype tree for relationship semantics. 


 



5.1.1.4 Property definition


 

The property definition, IfcPropertyDefinition, is the generalization of all characteristics of objects. Shared among multiple object

instances, it reflects the specific information of an object type, but it may also represent the occurrence information of the actual object in the 

project context, if it is assigned only to a single object instance.


 

The property definition gets applied to the objects using the concept of relationships.


 



5.1.1.5 Object entity subtype tree


 

There are six fundamental entity types in the IFC model, which are all derived from IfcObject.


 

 

 			products - are physical object (manufactured, supplied or

	created) for incorporation into a project. They may be physically existing or

	tangible. Products may be defined by shape representations and have a location

	in the coordinate space.


 

 			processes - are actions taking place in a project with the

	intent of acquiring, constructing, or maintaining objects. Processes are

	placed in sequence in time.


 

 			controls - are concepts that control or constrain other

	objects. Controls can be seen as guide, specification, regulation, constraint

	or other requirement applied to an object that has to be fulfilled.





 

 			resources - are concepts that describe the use of an object mainly within a process.


 

 			actors - are human agents that are involved in a project during its full life cycle.


 

 			groups - are arbitrary collections of objects.


 






 

5.1.1.6 Relationship entity subtype tree


 

There are sixfundamental relationship types in the IFC model, which are all derived from IfcRelationship. A relationship 

may have an informal purpose descriptor assigned, which denotes a particular purpose of applying this relationship. 


 

 

  			assignment - is a generalization of "link" relationships

	among instances of objects and its various subtypes. A link denotes the

	specific association through which one object (the client) applies the services

	of other objects (the suppliers), or through which one object may navigate to other objects.


 

  			association - refers to external sources of information (most

	notably a classification, library or document) and associates it to objects or property definitions.


 

  			decomposition - defines the general concept of elements being

	composed or decomposed. The decomposition relationship denotes a whole/part

	hierarchy with the ability to navigate from the whole (the composition) to the parts and vice versa.


 

  			definition - uses a type definition or property set

	definition (seen as partial type information) to define the properties of the

	object instance. It is a specific - occurrence relationship 


 

  			connectivity - handles the connectivity of objects. 




  			declaration - handles the link between object definitions and property definitions and the declaring context.


	




 



5.1.1.7 Property definition entity subtype tree


 

There are two fundamental concepts of property definition types, which are all derived from IfcPropertyDefinition.


 

 

  			property and property set template - defines the syntax and data types for property sets and individual properties.


 

  			property set occurrence - defines shareable and extensible property sets attachable to occurrences of objects. The property set is

	regarded as a partial type information as it establishes a subset of common shared property information among occurrence objects. 


 




 





HISTORY  New schema in IFC1.5
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5.1.3.1 IfcActor






			[image: ]			Acteur




			[image: ]			Akteur









 



The IfcActor defines all actors or human agents involved in a project during its full life cycle. It facilitates the use of person and organization definitions in the resource part of the IFC object model. This includes name, address, telecommunication addresses, and roles.








HISTORY  New entity in IFC2.0











XSD Specification:


 <xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject">


    <xs:sequence>


     <xs:element name="TheActor">


      <xs:complexType>


       <xs:group ref="ifc:IfcActorSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcActor

  

 











 

  			

  			

SUPERTYPE OF(IfcOccupant)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			TheActor			 : 			IfcActorSelect;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsActingUpon			 : 			SET OF IfcRelAssignsToActor FOR RelatingActor;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			TheActor			 : 			Information about the actor.






			IsActingUpon			 : 			Reference to the relationship that associates the actor to an object.













Inheritance Graph:








 

  			

ENTITY IfcActor

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcActor

  

 











 

  			

  			



			TheActor			 : 			IfcActorSelect;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsActingUpon			 : 			SET OF IfcRelAssignsToActor FOR RelatingActor;









  

 











 

  			

END_ENTITY;
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5.1.3.2 IfcComplexPropertyTemplate






			[image: ]			Modèle de propriété complexe




			[image: ]			Komplexes Merkmal - Vorlage











The IfcComplexPropertyTemplate defines the template for

all complex properties, either the IfcComplexProperty's,

or the IfcPhysicalComplexQuantity's. The individual

complex property templates are interpreted according to their

Name attribute and and optional UsageName

attribute.








HISTORY  New entity in IFC4.











XSD Specification:


 <xs:element name="IfcComplexPropertyTemplate" type="ifc:IfcComplexPropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcComplexPropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcComplexPropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			OPTIONAL SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);


  			NoSelfReference			 : 			SIZEOF(QUERY(temp <* HasPropertyTemplates | SELF :=: temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			HasPropertyTemplates			 : 			

Reference to a set of property templates. It should only be provided, if the PropertyType is set to COMPLEX.










Formal Propositions:






			UniquePropertyNames			 : 			

Every individual IfcPropertyTemplate within the complex property template shall have a unique Name attribute value.





			NoSelfReference			 : 			













Inheritance Graph:








 

  			

ENTITY IfcComplexPropertyTemplate

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

  			

ENTITY IfcComplexPropertyTemplate

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			OPTIONAL SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

END_ENTITY;
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5.1.3.3 IfcContext
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IfcContext is the generalization of a project context in which objects, type objects, property sets, and properties are defined. The IfcProject as subtype of IfcContext provides the context for all information on a construction project, it may include one or several IfcProjectLibrary's as subtype of IfcContext to register the included libraries for the project. A library of products that is referenced is declared within the IfcProjectLibrary as the context of that library.






Context definitions can be named, using the inherited Name attribute, which should be a user recognizable key or number for the context. The LongName can add a full name. Further explanations to the context can be given using the inherited Description attribute.






A Context is declared by the relationship object IfcRelDeclares that refers to the corresponding objects within the context. More specific relationships are introduced at the level of subtypes.








HISTORY  New abstract entity in IFC4.











XSD Specification:


 <xs:element name="IfcContext" type="ifc:IfcContext" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcProject, IfcProjectLibrary))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ObjectType			 : 			

The type denotes a particular type that indicates the object further. The use has to be established at the level of instantiable subtypes. 





			LongName			 : 			

Long name for the context as used for reference purposes.





			Phase			 : 			

Current project phase, or life-cycle phase of this project. Applicable values have to be agreed upon by view definitions or implementer agreements.





			RepresentationContexts			 : 			

Context of the representations used within the context. When the context is a project and it includes shape representations for its components, one or several geometric representation contexts need to be included that define e.g. the world coordinate system, the coordinate space dimensions, and/or the precision factor.

IFC4 CHANGE  The attribute has been changed to be optional. Change made with upward compatibility for file based exchange.








			IsDefinedBy			 : 			

Set of relationships to property set definitions attached to this context. Those statically or dynamically defined properties contain alphanumeric information content that further defines the context. 



IFC4 CHANGE  The data type has been changed from IfcRelDefines to IfcRelDefinesByProperties with upward compatibility for file based exchange.










			Declares			 : 			

Reference to the IfcRelDeclares relationship that assigns the uppermost entities of includes hierarchies to this context instance.

NOTE  The spatial hiearchy is assigned to IfcProject using the IfcRelAggregates relationship. This is a single exception due to compatibility reasons with earlier releases.















Inheritance Graph:








 

  			

ENTITY IfcContext

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcContext

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

END_ENTITY;
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5.1.3.4 IfcControl
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IfcControl is the abstract generalization of all concepts that control or constrain the utilization of products, processes, or resources in general. It can be seen as a regulation, cost schedule, request or order, or other requirements applied to a product, process or resource whose requirements and provisions must be fulfilled.








EXAMPLE  Controls include action requests, cost schedules, project orders, work plans, and work calendars.










HISTORY  New entity in IFC1.0.










IFC4 CHANGE  Attribute Identification added.




 



Generic relationship use definition




Controls have assignments from products, processes, or other objects by using the relationship object IfcRelAssignsToControl.









XSD Specification:


 <xs:element name="IfcControl" type="ifc:IfcControl" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcControl" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcControl

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcWorkCalendar)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			Identification			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Controls			 : 			SET OF IfcRelAssignsToControl FOR RelatingControl;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Identification			 : 			

    An identifying designation given to a control

    It is the identifier at the occurrence level. 

    IFC4 CHANGE  Attribute unified by promoting from various subtypes of IfcControl.   








			Controls			 : 			Reference to the relationship that associates the control to the object(s) being controlled.













Inheritance Graph:








 

  			

ENTITY IfcControl

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcControl

  

 











 

  			

  			



			Identification			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Controls			 : 			SET OF IfcRelAssignsToControl FOR RelatingControl;









  

 











 

  			

END_ENTITY;
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5.1.2.2 IfcDefinitionSelect








IfcDefinitionSelect provides the option to either select an object or type object IfcObjectDefinition, or a property set template or property set, IfcPropertyDefinition.








HISTORY  New select type in IFC4.







XSD Specification:


 <xs:group name="IfcDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcObjectDefinition"/>


   <xs:element ref="ifc:IfcPropertyDefinition"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcObjectDefinition, 
IfcPropertyDefinition);  

 











 

  			

END_TYPE;
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5.1.3.5 IfcGroup
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IfcGroup is an generalization of any arbitrary group. A group is a logical collection of objects. It does not have its own position, nor can it hold its own shape representation. Therefore a group is an aggregation under some non-geometrical / topological grouping aspects.








NOTE  Use IfcRelDecomposes together with the appropriate subtypes of IfcProduct to define an aggregation of products that may have its own position and shape representation.










EXAMPLE  An example for a group is a system, since it groups elements under the aspect of their role, regardless of their position in a building.






A group can hold any collection of objects (being products, processes, controls, resources, actors or other groups). Thus groups can be nested. An object can be part of zero, one, or many groups. Grouping relationships are not required to be hierarchical nor do they imply a dependency.








NOTE  Use IfcRelDecomposes together with the appropriate subtypes of IfcProduct to define an hierarchical aggregation of products.








A group can be exchanged without having already objects within the group collection.








HISTORY  New entity in IFC1.0.










IFC4 CHANGE  The inverse IsGroupedBy relationship is set to 0..n








Relationship use definition




Groups are assigned to other objects (such as a process or a resource) by the relationship object that refers to the corresponding

object:






			Process: assigned using IfcRelAssignsToProcess




			Resource: assigned using IfcRelAssignsToResource









Groups can be subjected to a control. The control information is then assigned:






			Controls: affecting the group using IfcRelAssignsToControl














XSD Specification:


 <xs:element name="IfcGroup" type="ifc:IfcGroup" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcGroup

  

 











 

  			

  			

SUPERTYPE OF(IfcSystem)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			IsGroupedBy			 : 			

Reference to the relationship IfcRelAssignsToGroup that assigns the one to many group members to the IfcGroup object.

IFC4 CHANGE  The cardinality has been changed from 1..1 to 0..? in order to allow the exchange of a group concept without having already group members assigned. It now also allows the use of many instances of IfcRelAssignsToGroup to assign the group members. The change has been done with upward compatibility for file based exchange.















Inheritance Graph:








 

  			

ENTITY IfcGroup

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcGroup

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

END_ENTITY;
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5.1.3.6 IfcObject
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An IfcObject is the

generalization of any semantically treated thing or process.

Objects are things as they appear - i.e. occurrences.








NOTE  Examples of IfcObject include

physically tangible items such as wall, beam or covering,

physically existing items such as spaces, or conceptual items

such as grids or virtual boundaries. It also stands for

processes such as work tasks, for controls such as cost items,

or for actors such as persons involved in the design process.








Objects can be named, using the inherited Name

attribute, which should be a user recognizable label for the

object occurrance. Further explanations to the object can be

given using the inherited Description attribute. The

ObjectType attribute is used:






			to store the user defined value for all subtypes of

IfcObject, where a PredefinedType attribute is

given, and its value is set to USERDEFINED.




			to provide a type information (could be seen as a very

lightweight classifier) of the subtype of IfcObject, if no

PredefinedType attribute is given. This is often the case,

if no comprehensive list of predefined types is available.









Objects are independent pieces of information that might

contain or reference other pieces of information. There are

several relationships in which objects can be involved:






			Association to external/internal resource information

- an association relationship that refers to external/internal

sources of information. See supertype IfcObjectDefinition

for more information.




			Assignment of other objects - an assignment

relationship that refers to other types of objects. See supertype

IfcObjectDefinition for more information.




			Aggregation of other objects - an aggregation

relationship that establishes a whole/part relation. Objects can

either be a whole, or a part, or both. See supertype

IfcObjectDefinition for more information.








			Assignment of a type : IsTypedBy - a definition

relationship IfcRelDefinesByType that uses a type

definition to define the common characteristics of this

occurrences, potentially including the common shape

representation and common properties of all object occurrences

assigned to this type. It is a specific - occurrence relationship

with implied dependencies (as the occurrence properties depend on

the properties of the type, but may override them).




			

NOTE  See IfcRelDefinesByType for an

explanatory figure. Also see for how to override type properties

by occurrence properties.









			Assignment of a partial type : IsDeclaredBy,

Declares - a definition relationship

IfcRelDefinesByObject that uses a component of a type

definition (a part of a type, called the "declaring part") to

define a component of an occurence (part of occurrence, called

the "reflected part"). This is also refered to as a "deep copy".

The common characteristics of all parts in the occurrence are

defined by parts in the type. It is a specific - occurrence

relationship with implied dependencies (as the occurrence

properties depend on the properties of the type, but may override

them).





			

NOTE  See IfcRelDefinesByObject for an

explanatory figure.









			Assignment of property sets : IsDefinedBy - a

definition relationship IfcRelDefinesByProperties that

assignes property set definitions to the object occurrence.













HISTORY  New entity in IFC1.0










IFC4 CHANGE  The inverse relationships Declares, IsDeclaredBy, and IsTypedBy have been added, types are not longer included in the IsDefinesBy relationship. IfcProject has been promoted to be a subtype of IfcObjectDefinition -> IfcContext.








Informal Propositions:






			A partial type assignment, i.e. the inverse attribute

IsDeclaredBy, or Declares shall only be used, if

the object is part of a decomposition, i.e. if either

IsDecomposedBy, or Decomposes is exerted.














XSD Specification:


 <xs:element name="IfcObject" type="ifc:IfcObject" abstract="true" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcObject" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcObject

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcActor, IfcControl, IfcGroup, IfcProduct))

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ObjectType			 : 			

The type denotes a particular type that indicates the object further. The use has to be established at the level of instantiable subtypes. In particular it holds the user defined type, if the enumeration of the attribute PredefinedType is set to USERDEFINED. 








			IsTypedBy			 : 			

Set of relationships to the object type that provides the type definitions for this object occurrence. The then associated IfcTypeObject, or its subtypes, contains the specific information (or type, or style), that is common to all instances of IfcObject, or its subtypes, referring to the same type. 

IFC4 CHANGE  New inverse relationship, the link to IfcRelDefinesByType had previously be included in the inverse relationship IfcRelDefines. Change made with upward compatibility for file based exchange.








			IsDefinedBy			 : 			

Set of relationships to property set definitions attached to this object. Those statically or dynamically defined properties contain alphanumeric information content that further defines the object. 

IFC4 CHANGE  The data type has been changed from IfcRelDefines to IfcRelDefinesByProperties with upward compatibility for file based exchange.















Inheritance Graph:








 

  			

ENTITY IfcObject

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

END_ENTITY;
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5.1.3.7 IfcObjectDefinition
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An IfcObjectDefinition is the generalization of any

semantically treated thing or process, either being a type or an

occurrences. Object defintions can be named, using the inherited

Name attribute, which should be a user recognizable label

for the object occurrance. Further explanations to the object can

be given using the inherited Description attribute. A

context is a specific kind of object definition as it provides the

project or library context in which object types and object

occurrences are defined.




Objects are independent pieces of information that might contain

or reference other pieces of information. There are four essential

kinds of relationships in which object definitons (by their

instantiable subtypes) can be involved:






			Assignment of other objects - an assignment relationship

(IfcRelAssigns) that refers to other types of objects and

creates a bi-directional association. The semantic of the

assignment is established at the level of the subtypes of the

general IfcRelAssigns relationship. There is no dependency

implied a priori by the assignment.




			Association to external resources - an association

relationship (IfcRelAssociates) that refers to external

sources of information (most notably a classification or document)

and creates a uni-directional association. There is no dependency

implied by the association.




			Aggregation of other objects - an aggregation

relationship (IfcRelAggregates) that establishes an

unordered, spatial whole/part relation and creates a bi-directional

relation. There is an implied dependency established.




			Nesting of other objects - a nesting relationship

(IfcRelNests) that establishes an ordered, non-spatial

whole/part relation and creates a bi-directional relation. There is

an implied dependency established.




			Declaration within a context - a relationship

(IfcRelDeclares) of the uppermost object definition within

the object definition tree (e.g. the summary object within an

object nesting tree) to the context (a project or project library).

It applies the units, representation context and other context

information to this object definition and all dependent ones.



			EXCEPTION  The link

between the uppermost object in the spatial structure tree, that is

IfcSite or ifcBuilding, and the context provided

by IfcProject is created using the

IfcRelAggregates relationship. See IfcProject for

more information.























HISTORY  New abstract entity in IFC2x3.










IFC4 CHANGE The new subtype IfcContext and the relationship to context HasContext has been added . The decomposition relationship is split into ordered nesting (Nests, IsNestedBy) and un-ordered aggregating (Decomposes, IsDecomposedBy).











XSD Specification:


 <xs:element name="IfcObjectDefinition" type="ifc:IfcObjectDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcObjectDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcContext, IfcObject, IfcTypeObject))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			HasAssignments			 : 			Reference to the relationship objects, that assign (by an association relationship) other subtypes of IfcObject to this object instance. Examples are the association to products, processes, controls, resources or groups.




			HasContext			 : 			

References to the context providing context information such as project unit or representation context. It should only be asserted for the uppermost non-spatial object.



IFC4 CHANGE  The inverse attribute datatype has been added.










			IsDecomposedBy			 : 			

References to the decomposition relationship being an aggregation. It determines that this object definition is whole within an unordered whole/part decomposition relationship. An object definitions can be aggregated by several other objects (occurrences or parts).



IFC4 CHANGE  The inverse attribute datatype has been changed from the supertype IfcRelDecomposes to subtype IfcRelAggregates.










			Decomposes			 : 			

References to the decomposition relationship being an aggregation. It determines that this object definition is a part within an unordered whole/part decomposition relationship. An object definitions can only be part of a single decomposition (to allow hierarchical strutures only).



IFC4 CHANGE  The inverse attribute datatype has been changed from the supertype IfcRelDecomposes to subtype IfcRelAggregates.










			HasAssociations			 : 			Reference to the relationship objects, that associates external references or other resource definitions to the object.. Examples are the association to library, documentation or classification.











Inheritance Graph:








 

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;
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5.1.3.8 IfcProduct
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The IfcProduct is an abstract representation of any object that relates to a geometric or spatial context. Subtypes of IfcProduct

usually hold a shape representation and an object placement within the project structure.




This includes manufactured, supplied or created objects (referred to as elements) for incorporation into an AEC/FM

project. This also includes objects that are created indirectly by other products, as spaces are defined by bounding elements.

Products can be designated for permanent use or temporary use, an example for the latter is formwork. Products are defined by their

properties and representations.




In addition to physical products (covered by the subtype IfcElement) and spatial items (covered by the subtype

IfcSpatialElement) the IfcProduct also includes non-physical items, that relate to a geometric or spatial

contexts, such as grid, port, annotation, structural actions, etc.




The inherited ObjectType attribute can be used to designate a particular type of the product instance. If subtypes 

of IfcProduct have a PredefinedType defined, the ObjectType is used to provide the user defined, particular

type of the product instance, if the PredefinedType is set to USERDEFINED.








HISTORY  New entity in IFC1.0








Generic relationship use definition




On a generic level products can be assigned to processes,

controls, resources, project by using the relationship objects

that refer to the corresponding object:






			Having a control applied: assigned using

IfcRelAssignsToControl linking the IfcProduct to an

IfcControl



			An example of this

relationship is the assignment of a performance history to a

distribution element.














			Being assigned to a process: assigned using

IfcRelAssignsToProcess linking the IfcProduct to an

IfcProcess



			An example of this

relationship is the assignment of products like wall, slab,

column to a contruction task for construction

planning.














			Being assigned to a resource: assigned using

IfcRelAssignsToResource linking the IfcProduct to

an IfcResource



			An example of this

relationship is the assignment of products to a construction

resource that consumes the product.



















Generic type use definition




Any instance of IfcProduct defines a particular

occurrence of a product, the common type information, that

relates to many similar (or identical) occurrences of

IfcProduct, is handled by the IfcTypeProduct (and

its subtypes), assigned to one or many occurrences of

IfcProduct by using the objectified relationship

IfcRelDefinesByType. The IfcTypeProduct may

provide, in addition to common properties, also a common

geometric representation for all occurrences.




NOTE  See IfcTypeProduct for how to use a

common geometric representation and IfcRelDefinesByType

for using and overriding common properties.






Generic representation use definition




An IfcProduct occurs at a specific location in space if

it has a geometric representation assigned. It can be placed

relatively to other products, but ultimately relative to the

world coordinate system defined for this project. The

ObjectPlacement attribute establishes the coordinate

system in which all points and directions used by the geometric

representation items under Representation are

founded. The placement can either be:






			a relative placement: by IfcLocalPlacement with

PlacementRelTo pointing to a parent placement




			an absolute placement: by IfcLocalPlacement

with PlacementRelTo being NIL




			a placement relative to a grid: by

IfcGridPlacement









The Representation is provided by an

IfcProductDefinitionShape being either a geometric shape

representation, or a topology representation (with or without

underlying geometry of the topological items).









XSD Specification:


 <xs:element name="IfcProduct" type="ifc:IfcProduct" abstract="true" substitutionGroup="ifc:IfcObject" nillable="true"/>


 <xs:complexType name="IfcProduct" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObject"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProduct

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialElement)

  

 











 

  			

  			

SUBTYPE OF IfcObject;

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			PlacementForShapeRepresentation			 : 			(EXISTS(Representation) AND EXISTS(ObjectPlacement))

            OR (EXISTS(Representation) AND 

			   (SIZEOF(QUERY(temp <* Representation.Representations | 'IFCREPRESENTATIONRESOURCE.IFCSHAPEREPRESENTATION' IN TYPEOF(temp))) = 0))

            OR (NOT(EXISTS(Representation)));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Representation			 : 			Reference to the representations of the product, being either a representation (IfcProductRepresentation) or as a special case a shape representations (IfcProductDefinitionShape). The product definition shape provides for multiple geometric representations of the shape property of the object within the same object coordinate system, defined by the object placement.









Formal Propositions:






			PlacementForShapeRepresentation			 : 			

If a Representation is given being an IfcProductDefinitionShape, then also an ObjectPlacement has to be given. The ObjectPlacement defines the object coordinate system in which the geometric representation items of the IfcProductDefinitionShape are founded. 

NOTE  If the Representation of several subtypes of IfcProduct have the same coordinate system it is permitted to share an instance of IfcObjectPlacement. 

















Inheritance Graph:








 

  			

ENTITY IfcProduct

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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5.1.3.9 IfcProject
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IfcProject indicates the undertaking of some design, engineering, construction, or

maintenance activities leading towards a product. The project establishes the context for information to be exchanged or shared, and it may represent a construction project but does not have to.  The IfcProject's main purpose in an exchange structure is to provide the root instance and the context for all other information items included.




The context provided by the IfcProject includes:






			the default units




			the geometric representation context for exchange structures including shape representations



			the world coordinate system




			the coordinate space dimension




			the precision used within the geometric representations, and




			optionally the indication of the true north relative to the world coordinate system





















HISTORY  New entity in IFC1.0








IFC4 CHANGE  The attributes RepresentationContexts and UnitsInContext are made optional and are promoted to supertype IfcContext.










Informal Propositions:






			There shall only be one project within the exchange context. This is enforced by the global rule IfcSingleProjectInstance.














Building Programming
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Identity




The Identity concept applies to this entity.






			Exchange
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Project Classification Information




The Project Classification Information concept applies to this entity.
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[bookmark: spatial-decomposition]

Spatial Decomposition




The Spatial Decomposition concept applies to this entity as shown in Table 1.




			



			Spatial Parts




			IfcSite




			IfcBuilding














			Table 1 — IfcProject Spatial Decomposition












The IfcProject is used to reference the root of the spatial structure of a building (that serves as the primary project breakdown and is required to be hierarchical). The spatial structure elements are linked together, and to the IfcProject, by using the objectified relationship IfcRelAggregates. The IfcProject references them by its inverse relationship:






			IfcProject.Decomposes — it shall be NIL, i.e. IfcProject shall not be part of a decomposition as it is the root element of the spatial structure.




			IfcProject.IsDecomposedBy — referencing
(IfcSite || IfcBuilding) by
IfcRelAggregates.RelatingObject. The IfcSite or
IfcBuilding referenced shall be the root of the spatial
structure.














			Exchange
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Descriptions




The Descriptions concept applies to this entity.
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Project Declaration




The Project Declaration concept applies to this entity as shown in Table 2.




			



			Type			Description




			IfcOccupant			Occupants may be declared for organizations and people requiring space allocation.




			IfcSystem			Systems may be declared for indicating system-level requirements.




			IfcZone			Zones may be declared for indicating zone requirements.




			IfcWorkCalendar			Calendars may be declared for indicating occupancy schedules.




			IfcSpace			Spaces may be declared for indicating space programming requirements before such spaces are allocated within a building structure.




			IfcSpaceType			Space types may be declared for indicating templates that may be used by spaces to indicate shared requirements.














			Table 2 — IfcProject Project Declaration
















			Exchange
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XSD Specification:


 <xs:element name="IfcProject" type="ifc:IfcProject" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProject

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			HasName			 : 			EXISTS(SELF\IfcRoot.Name);


  			CorrectContext			 : 			NOT(EXISTS(SELF\IfcContext.RepresentationContexts)) OR

(SIZEOF(QUERY(Temp <* SELF\IfcContext.RepresentationContexts |

 'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONSUBCONTEXT' IN TYPEOF(Temp)

  )) = 0);


  			NoDecomposition			 : 			SIZEOF(SELF\IfcObjectDefinition.Decomposes) = 0;


  			HasOwnerHistory			 : 			EXISTS(SELF\IfcRoot.OwnerHistory);







  

 











 

  			

END_ENTITY;

  

 











Formal Propositions:






			HasName			 : 			

The Name attribute has to be provided for IfcProject. It is the short name for the project.





			CorrectContext			 : 			

If a RepresentationContexts relation is provided then there shall be no instance of IfcGeometricRepresentationSubContext directly included in the set of RepresentationContexts.





			NoDecomposition			 : 			

The IfcProject represents the root of the any decomposition tree. It shall therefore not be used to decompose any other object definition.





			HasOwnerHistory			 : 			

The OwnerHistory attribute has to be provided for IfcProject. It provides the minimum of owner information for the project data set and the last change action, that applied to the whole data set.

NOTE  Each individual data item, that derives from IfcRoot may have an individual OwnerHistory. It then overrides the common ownership and chance action information provided at the single  IfcProject instance in an IFC data set.




  IFC4 CHANGE  New where rule.

















Inheritance Graph:








 

  			

ENTITY IfcProject

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcContext

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

  			

ENTITY IfcProject

  

 











 

  			

END_ENTITY;
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5.1.3.10 IfcProjectLibrary
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IfcProjectLibrary collects all library elements that are included within a referenced project data set.






Examples for project libraries include:






			type libraries (also called style or family libraries): a collection of subtypes of IfcTypeObject




			property definition libraries: a collections of IfcPropertySetTemplate or IfcPropertyTemplates













HISTORY  New entity in IFC4.








Attribute use definition






			SELF\IfcContext.RepresentationContext




			Context of the representations used within the project library. When the project library includes shape representations for its library type objects, one or several geometric representation contexts need to be included that define the coordinate system, the coordinate space dimensions, and/or the precision factor.








			SELF\IfcContext.UnitsInContext




			Units locally assigned to measure types used within the context of this project library.



NOTE  It is generally discouraged to use a different length measure and plane angle measure in an included project library compared with the project itself. It may lead to unexpected results for the shape representation of items included in the project library.


















Relationship use definition






Instances of IfcProjectLibrary are assigned to the project context using the IfcRelDeclares relationship and accessible through the inverse attribute HasContext. Individual object types and property (set) templates are assigned to the IfcProjectLibrary using the IfcRelDeclares relationship and are accessible through the inverse attribute Declares.






An IfcProjectLibrary may be decomposed into sub libraries using the relationship IfcRelNests. Sub libraries are accessed by the IfcProjectLibrary through the inverse attribute IsNestedBy.









XSD Specification:


 <xs:element name="IfcProjectLibrary" type="ifc:IfcProjectLibrary" substitutionGroup="ifc:IfcContext" nillable="true"/>


 <xs:complexType name="IfcProjectLibrary">


  <xs:complexContent>


   <xs:extension base="ifc:IfcContext"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProjectLibrary

  

 











 

  			

  			

SUBTYPE OF IfcContext;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcProjectLibrary

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcContext

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;




			LongName			 : 			OPTIONAL IfcStrippedOptional;




			Phase			 : 			OPTIONAL IfcStrippedOptional;




			RepresentationContexts			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			UnitsInContext			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsDefinedBy			 : 			SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;




			Declares			 : 			SET OF IfcRelDeclares FOR RelatingContext;









  

 











 

  			

  			

ENTITY IfcProjectLibrary

  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal library object
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5.1.3.11 IfcPropertyDefinition






			[image: ]			Définition de propriété




			[image: ]			Merkmal - Definition









 



IfcPropertyDefinition defines the generalization of

all characteristics (i.e. a grouping of individual properties),

that may be assigned to objects. Currently, subtypes of

IfcPropertyDefinition include property set occurrences,

property set templates, and property templates.






Property set template -

IfcPropertySetTemplate, a collection of property templates

that determine the definition of properties used within a project

context.




Property template -

IfcPropertyTemplate, a single template that determines the

definition of a particular property used in the same project

context. The template may determine the name, description, data

type, the unit, or a standard expression for each property that is

based on that template.




Property set occurrence -

IfcPropertySet, a set of individual properties (that may

or may not be determined by a property template) holding individual

values, measure types and units, and are associated to an object

occurrence or object type.













NOTE  The subtype hierarchy of IfcPropertyDefinition also includes statically defined property sets as IfcPreDefinedPropertySet. Those are rarely used collections of fixed attributes combined in an entity definition. The IfcPreDefinedPropertySet can not be determined by an IfcPropertySetTemplate.










NOTE  Individual properties, (subtypes of IfcProperty), are currently not included in the subtype hierarchy of IfcPropertyDefinition. This anomaly is due to upward compatibility reasons with earlier releases of this

standard.










HISTORY  New entity in IFC2.0








Relationship use definition




Property definitions define information that is shared among

multiple instances of objects, either object occurrences or object

types. IfcPropertyDefinition's (by their instantiable

subtypes) can participated within the following relationships:






			Assignment to a project context - an

HasContext relationship to IfcRelDeclares that

establishes the project context in which this property definition

is declared. This relationship is predominately applicable to

subtypes of IfcPropertyTemplateDefinition.




			Association to external resources - an

HasAssociation relationship to IfcRelAssociates

that refers to external sources of information (most notably a

classification or document) and creates a uni-directional

association. There is no dependency implied by the

association.









Subtypes are included in more specific relationships, see

IfcPropertySetDefinition and

IfcPropertyTemplateDefinition for details.









XSD Specification:


 <xs:element name="IfcPropertyDefinition" type="ifc:IfcPropertyDefinition" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcPropertyDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetDefinition, IfcPropertyTemplateDefinition))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			HasAssociations			 : 			Reference to the relationship IfcRelAssociates and thus to those externally defined concepts, like classifications, documents, or library information, which are associated to the property definition.











Inheritance Graph:








 

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

END_ENTITY;
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5.1.3.12 IfcPropertySet
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      IfcPropertySet defines all dynamically extensible

      properties. The property set is a container class that holds

      properties within a property tree. These properties are

      interpreted according to their name attribute.

    




    

      The same IfcPropertySet can be assigned to multiple

      object occurrences; it should then be assigned by a single

      instance of IfcRelDefinedByProperties to a set of

      related objects. Those property sets are referred to as

      shared property sets. It can also be assigned to an object

      type.

    




    

      An IfcPropertySetTemplate may define the underlying

      structure, i.e. the required name, the applicable object or

      object types to which the property set can be attached, and

      the individual properties that maybe included.

    




    

      NOTE  See IfcRelDefinesByType for how to

      override property sets assigned to an object type within the

      object occurrence.

    




    

      HISTORY  New entity in IFC1.0

    




    

      IFC4 CHANGE  All statically defined property set

      entities are no longer subtypes of IfcPropertySet.

    




    

      Relationship use definition

    




    

      Property sets are related to other objects by using the

      relationship object that refers to the corresponding object:

    




    

      			

        Occurrence Object:

        IfcRelDefinesByProperties using the inverse

        attribute DefinesOccurrence.

      




      			

        Type Object: using a direct link by inverse

        attribute DefinesType.

      




      			

        Underlying template:

        IfcRelDefinesByTemplate using the inverse

        attribute IsDefinedBy.

      




      			

        External reference: subtypes of

        IfcRelAssociates are used to provide a link to a

        classification system, or external library providing

        further reference to the property set. Accessible by

        inverse attribute HasAssociations.

      




    




    

      Attribute use definition

    




    

      Instances of IfcPropertySet are used to assign named

      sets of individual properties (complex or single properties).

      Each individual property has a significant name string. Some

      property sets are included in the IFC specification and

      have a predefined set of properties indicated by

      assigning a significant name. These property sets are listed

      under "property sets" main menu item within this

      specification and from the object documentation sheet for

      those object to which they are applicable. The naming

      convention "Pset_Xxx" applies to all those property sets that

      are defined as part of the IFC specification and it shall be

      used as the value of the Name attribute.

    




    

      In addition any user defined property set can be captured.

      Property sets that are not declared as part of the IFC

      specification shall have a Name value not including

      the "Pset_" prefix.

    







XSD Specification:


 <xs:element name="IfcPropertySet" type="ifc:IfcPropertySet" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySet">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition">


    <xs:sequence>


     <xs:element name="HasProperties">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcProperty" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcProperty"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertySet

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

  			



			HasProperties			 : 			SET [1:?] OF IfcProperty;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyName(HasProperties);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			HasProperties			 : 			Contained set of properties. For property sets defined as part of the IFC Object model, the property objects within a property set are defined as part of the standard. If a property is not contained within the set of predefined properties, its value has not been set at this time.











Formal Propositions:






			ExistsName			 : 			

The Name attribute has to be provided. The attribute is used to specify the signifier of the property set. The properties that are allowed to be attached to a particular property set may be given within the property set definition part of the IFC specification. Those property set definitions are references in the semantic definition section of the individal subtypes of IfcObjectDefinition.





			UniquePropertyNames			 : 			

Every individual subtype of IfcProperty within the property set shall have a unique Name attribute value.














Inheritance Graph:








 

  			

ENTITY IfcPropertySet

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

  			

ENTITY IfcPropertySet

  

 











 

  			

  			



			HasProperties			 : 			SET [1:?] OF IfcProperty;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal element
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5.1.3.13 IfcPropertySetDefinition
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IfcPropertySetDefinition is a generalization of all

individual property sets that can be assigned to an object or type

object. The property set definition can be either:






Dynamically extendable property sets -

IfcPropertySet, a set of properties for which the IFC

model only provides a kind of "meta model", to be further declared

by agreement. This means no entity definition of the properties

exists within the IFC model. The declaration is done by assigning a

significant string value to the Name attribute of the

entity as defined in the entity IfcPropertySet and at each

subtype of IfcProperty, referenced by the property set.

Dynamically defined property sets may have an underlying template

provided by IfcPropertySetTemplate.




Statically defined property sets -

IfcPreDefinedPropertySet, a property set entity that

exists within the IFC specification. The semantic meaning of each

statically defined property set is declared by its entity type and

the meaning of the properties is defined by the name and data type

of the explicit attribute representing it.













HISTORY  New entity in IFC2x










IFC4 CHANGE  The subtype IfcPreDefinedPropertySet has been added.








Relationship use definition




Property set definitions define information that is shared among

multiple instances of objects, either object occurrences or object

types. IfcPropertySetDefinition's (by their instantiable

subtypes) can participate within the following relationships:






			Assignment to object types - an

DefinesType direct relationship to IfcTypeObject

that applies the property set, with all included properties, to the

object type. Those properties apply to all object occurrences

having the same object type.




			Assignment to object occurrences - an

DefinesOccurrence relationship to

IfcRelDefinesByProperties that applies the property set,

with all included properties, to the object occurrence.













NOTE  Properties assigned to object occurrences may override properties assigned to the object type. See IfcRelDefinesByType for further information.











XSD Specification:


 <xs:element name="IfcPropertySetDefinition" type="ifc:IfcPropertySetDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySet, IfcQuantitySet))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			DefinesType			 : 			

The type object to which the property set is assigned. The property set acts as a shared property set to all occurrences of the type object.



NOTE  The relationship between the IfcPropertySetDefinition and the IfcTypeObject is a direct relationship, not utilizing IfcRelDefinesByProperties, for maintaining compatibility with earlier releases of this standard.








IFC4 CHANGE   The cardinality has been changed from 0:1 to 0:? with upward compatibility for file based exchange.










			IsDefinedBy			 : 			

Relation to the property set template, via the objectified relationship IfcRelDefinesByTemplate, that, if given, provides the definition template for the property set or quantity set and its properties. 



IFC4 CHANGE  New inverse relationship, change made with upward compatibility for file based exchange.










			DefinesOccurrence			 : 			

Reference to the relation to one or many object occurrences that are characterized by the property set definition. A single property set can be assigned to multiple object occurrences using the objectified relationship IfcRefDefinesByProperties.



IFC4 CHANGE Inverse attribute renamed from PropertyDefinitionOf with upward compatibility for file-based exchange.

















Inheritance Graph:








 

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

END_ENTITY;
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5.1.2.3 IfcPropertySetDefinitionSelect




 



The purpose of this select type is enabling th assignment of a set of IfcPropertySet's using the relationship  IfcRelDefinesByProperties relationship in addition to a single IfcPropertySet.


 





NOTE  The sole purpose of this select type is to enable an upward compatible enhancement

of the objectified relationship IfcRelDefinesByProperties in order to assign multiple IfcPropertySet's, IfcElementQuantity's or other subtypes of IfcPropertySetDefinition

to objects using a single instance of IfcRelDefinesByProperties.








HISTORY  New select type in IFC4.





XSD Specification:


 <xs:group name="IfcPropertySetDefinitionSelect">


  <xs:choice>


   <xs:element ref="ifc:IfcPropertySetDefinition"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPropertySetDefinitionSelect = SELECT (

  

 











 

  			

  			

IfcPropertySetDefinition);  

 











 

  			

END_TYPE;
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5.1.3.14 IfcPropertySetTemplate
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IfcPropertySetTemplate defines the template for all

dynamically extensible property sets represented by

IfcPropertySet. The property set template is a container

of property templates within a property tree. The individual

property templates are interpreted according to their Name

attribute and shall have no values assigned.




NOTE  By

convention an IfcPropertySetTemplate can also be used as a

template for an IfcElementQuantity, being a particular

type of a property set definition.




Property set templates can form part of a property library used

and declared within a project. Depending on the

TemplateType the IfcPropertySetTemplate defines a

template for:






			"Pset_" - occurrences of IfcPropertySet




			"QTO_" - occurrences of IfcElementQuantity













HISTORY  New entity in IFC4.








Relationship use definition






The inherited HasContext inverse relation to IfcRelDeclares is used to declare the IfcPropertySetTemplate within a project library. If included in an exchange data set it can then be traversed through the IfcProjectLibrary.






The Defines inverse relation to IfcRelDefinesByTemplate is provided to keep the definition relationship between the IfcPropertySetTemplate and the one to many IfcPropertySet's, for which it provides the template.






Between IfcProperty's within the HasProperties set of IfcPropertySet having the same Name attribute value as the IfcPropertyTemplate's within the HasPropertyTemplates set of IfcPropertySetTemplate an implicit definition relationship is established that assigns the template to the individual properties.






Figure 33 illustrates relationships used for property set templates.
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			Figure 33 — Property set template relationships

















XSD Specification:


 <xs:element name="IfcPropertySetTemplate" type="ifc:IfcPropertySetTemplate" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertySetTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition">


    <xs:sequence>


     <xs:element name="HasPropertyTemplates">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertyTemplate" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertyTemplate"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="TemplateType" type="ifc:IfcPropertySetTemplateTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertySetTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcPropertySetTemplateTypeEnum;




			ApplicableEntity			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Defines			 : 			SET OF IfcRelDefinesByTemplate FOR RelatingTemplate;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ExistsName			 : 			EXISTS(SELF\IfcRoot.Name);


  			UniquePropertyNames			 : 			IfcUniquePropertyTemplateNames(HasPropertyTemplates);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			TemplateType			 : 			

Property set type defining whether the property set is applicable to a type (subtypes of IfcTypeObject), to an occurrence (subtypes of IfcObject), or as a special case to a performance history.



The attribute ApplicableEntity may further refine the applicability to a single or multiple entity type(s).





			ApplicableEntity			 : 			

The attribute optionally defines the data type of the applicable type or occurrence object, to which the assigned property set template can relate. If not present, no instruction is given to which type or occurrence object the property set template is applicable. The following conventions are used:



  			The IFC entity name of the applicable entity using the IFC naming convention, CamelCase with IFC prefix




  			It can be optionally followed by the predefined type after the separator "/" (forward slash), using upper case




  			If a performance history object of a particular distribution object is attributes by the property set template, then the entity name (and potentially amended by the predefined type) is expanded by adding '[PerformanceHistory]'

  


			If one property set template is applicable to many type and/or occurrence objects, then those object names should be separate by comma "," forming a comma separated string.









EXAMPLE  Refering to a boiler type as applicable entity would be expressed as 'IfcBoilerType', refering to a steam boiler type as applicable entity would be expressed as 'IfcBoilerType/STEAM', refering to a wall and wall standard case and a wall type would be expressed as 'IfcWall, IfcWallStandardCase, IfcWallType'. An applicable IfcPerformanceHistory assigned to an occurrence or type object would be indicated by IfcBoilerType[PerformanceHistory], or respectively IfcBoilerType/STEAM[PerformanceHistory].








			HasPropertyTemplates			 : 			

Set of IfcPropertyTemplate's that are defined within the scope of the IfcPropertySetTemplate.





			Defines			 : 			

Relation to the property sets, via the objectified relationship IfcRelDefinesByTemplate, that, if given, utilize the definition template. 










Formal Propositions:






			ExistsName			 : 			

The Name attribute has to be provided. The attribute is used to specify the signifier of the property set template. The properties that are allowed to be attached to a particular property set template may be given within the property set definition part of the IFC specification.





			UniquePropertyNames			 : 			

Every individual IfcPropertyTemplate within the property set template shall have a unique Name attribute value.














Inheritance Graph:








 

  			

ENTITY IfcPropertySetTemplate

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ENTITY IfcPropertySetTemplate

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcPropertySetTemplateTypeEnum;




			ApplicableEntity			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertyTemplates			 : 			SET [1:?] OF IfcPropertyTemplate;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Defines			 : 			SET OF IfcRelDefinesByTemplate FOR RelatingTemplate;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal library object
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5.1.2.1 IfcPropertySetTemplateTypeEnum








This enumeration defines the general

applicability of instances of IfcPropertySet, or

IfcElementQuantity defined by this

IfcPropertySetTemplate, to subtypes of

IfcObjectDefinition.








HISTORY  New enumeration in IFC4.








Enumerated Item Definitions:






			PSET_TYPEDRIVENONLY: the property sets

defined by this IfcPropertySetTemplate can only be assigned

to subtypes of IfcTypeObject.




			PSET_TYPEDRIVENOVERRIDE: the property

sets defined by this IfcPropertySetTemplate can be assigned

to subtypes of IfcTypeObject and can be overridden by a

property set with same name at subtypes of IfcObject.




			PSET_OCCURRENCEDRIVEN: the property sets

defined by this IfcPropertySetTemplate can only be assigned

to subtypes of IfcObject.




			PSET_PERFORMANCEDRIVEN: the property sets

defined by this IfcPropertySetTemplate can only be assigned

to IfcPerformanceHistory,




			QTO_TYPEDRIVENONLY: the element quantity

defined by this IfcPropertySetTemplate can only be assigned

to subtypes of IfcTypeObject.




			QTO_TYPEDRIVENOVERRIDE: the element

quantity defined by this IfcPropertySetTemplate can be

assigned to subtypes of IfcTypeObject and can be overridden

by an element quantity with same name at subtypes of

IfcObject.




			QTO_OCCURRENCEDRIVEN: the element

quantity defined by this IfcPropertySetTemplate can only be

assigned to subtypes of IfcObject.




			NOTDEFINED: No

restriction provided, the property sets defined by this

IfcPropertySetTemplate can be assigned to any entity, if not

otherwise restricted by the ApplicableEntity attribute.










XSD Specification:


 <xs:simpleType name="IfcPropertySetTemplateTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="pset_typedrivenonly"/>


   <xs:enumeration value="pset_typedrivenoverride"/>


   <xs:enumeration value="pset_occurrencedriven"/>


   <xs:enumeration value="pset_performancedriven"/>


   <xs:enumeration value="qto_typedrivenonly"/>


   <xs:enumeration value="qto_typedrivenoverride"/>


   <xs:enumeration value="qto_occurrencedriven"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPropertySetTemplateTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

PSET_TYPEDRIVENONLY, 
PSET_TYPEDRIVENOVERRIDE, 
PSET_OCCURRENCEDRIVEN, 
PSET_PERFORMANCEDRIVEN, 
QTO_TYPEDRIVENONLY, 
QTO_TYPEDRIVENOVERRIDE, 
QTO_OCCURRENCEDRIVEN, 
NOTDEFINED);  

 











 

  			

END_TYPE;
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5.1.3.15 IfcPropertyTemplate
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The IfcPropertyTemplate is an abstract supertype

comprising the templates for all dynamically extensible properties,

either as an IfcComplexPropertyTemplate, or an

IfcSimplePropertyTemplate. These templates determine the

structure of:






			in case of IfcComplexPropertyTemplate



			an IfcComplexProperty




			an IfcPhysicalComplexQuantity














			in case of IfcSimplePropertyTemplate



			a subtype of IfcSimpleProperty




			a subtype of IfcPhysicalSimpleQuantity



















The individual property templates are interpreted according to

their Name attribute and may have a predefined property

type, property unit, and property data type. A template however

shall not have measure values, or quantity values assigned. .








NOTE  Property templates can form part of a property library used and attached as part of a project library. In general the IfcPropertySetTemplate, containing the subtypes of IfcPropertyTemplate would be directly linked to the IfcProjectLibrary.










HISTORY  New entity in IFC4.











XSD Specification:


 <xs:element name="IfcPropertyTemplate" type="ifc:IfcPropertyTemplate" abstract="true" substitutionGroup="ifc:IfcPropertyTemplateDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplate" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplateDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcComplexPropertyTemplate, IfcSimplePropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplateDefinition;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			PartOfComplexTemplate			 : 			

Reference to a complex property templates. It should only be provided, if the PropertyType of the referenced complex property template is set to COMPLEX.





			PartOfPsetTemplate			 : 			

Reference to the IfcPropertySetTemplate that defines the scope for the IfcPropertyTemplate. A single IfcPropertyTemplate can be defined within the scope of zero, one or many IfcPropertySetTemplate'.












Inheritance Graph:








 

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

END_ENTITY;
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5.1.3.16 IfcPropertyTemplateDefinition
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IfcPropertyTemplateDefinition is a generalization of

all property and property set templates. Templates define the

collection, types, names, applicable measure types and units of

individual properties used in a project. The property template

definition can be either:






Property set template -

IfcPropertySetTemplate, a collection of property templates

that determine the definition of properties used within a project

context.




Property template -

IfcPropertyTemplate, a single template that determines the

definition of a particular property used in the same project

context. The template may determine the name, description, data

type, the unit, or a standard expression for each property that is

based on that template.









The subtypes of IfcPropertyTemplateDefinition are

declared within a project context. The uppermost template

definition (e.g. the IfcPropertySetTemplate including

several IfcPropertyTemplate's) should be related to the

context, either IfcProject, or IfcProjectLibrary,

using the inherited HasContext inverse attribute.








HISTORY  New entity in IFC4.











XSD Specification:


 <xs:element name="IfcPropertyTemplateDefinition" type="ifc:IfcPropertyTemplateDefinition" abstract="true" substitutionGroup="ifc:IfcPropertyDefinition" nillable="true"/>


 <xs:complexType name="IfcPropertyTemplateDefinition" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertySetTemplate, IfcPropertyTemplate))

  

 











 

  			

  			

SUBTYPE OF IfcPropertyDefinition;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

END_ENTITY;
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5.1.3.17 IfcQuantitySet
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      IfcQuantitySet is the the abstract supertype for all

      quantity sets attached to objects. The quantity set is a

      container class that holds the individual quantities within a

      quantity tree. These quantities are interpreted according to

      their name attribute and classified according to theie

      measure type.

    




    

      The same IfcQuantitySet can be assignd to multiple

      object occurrences, it should then be assigned by a single

      instance of IfcRelDefinedByProperties to a set of

      related objects. Those quantity sets are referred to as

      shared shared sets. It can also be assigned to an object

      type.

    




    

      An IfcPropertySetTemplate may define the underlying

      structure, i.e. the required name, the applicable object or

      object types to which the quantity set can be attached, and

      the individual quantities that maybe included.

    




    

      HISTORY  New entity in IFC4.

    




    

      Relationship use definition

    




    

      Quantity sets are related to other objects by using the

      relationship object that refers to the corresponding object:

    




    

      			

        Occurrence Object:

        IfcRelDefinesByProperties using the inverse

        attribute DefinesOccurrence.

      




      			

        Type Object: using a direct link by inverse

        attribute DefinesType.

      




      			

        Underlying template:

        IfcRelDefinesByTemplate using the inverse

        attribute IsDefinedBy.

      




      			

        External reference: subtypes of

        IfcRelAssociates are used to provide a link to a

        classification system, or external library providing

        further reference to the quantity set. Accessible by

        inverse attribute HasAssociations.

      




    




    

      Attribute use definition

    




    

      Instances of IfcQuantitySet are used to assign named

      sets of individual quantities (complex or single quantities).

      Each individual quantity has a significant name string. Some

      quantity sets are included in the IFC specification and have

      a predefined set of quantities indicated by assigning a

      significant name. These quantity sets are listed under

      "quantity sets" main menu item within this specification and

      in the object documentation sheet for those object to which

      they are applicable.

    







XSD Specification:


 <xs:element name="IfcQuantitySet" type="ifc:IfcQuantitySet" abstract="true" substitutionGroup="ifc:IfcPropertySetDefinition" nillable="true"/>


 <xs:complexType name="IfcQuantitySet" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertySetDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcQuantitySet

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcElementQuantity)

  

 











 

  			

  			

SUBTYPE OF IfcPropertySetDefinition;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcQuantitySet

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

  			

ENTITY IfcQuantitySet

  

 











 

  			

END_ENTITY;
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5.1.3.18 IfcRelAggregates
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The aggregation relationship IfcRelAggregates is a special type of the general composition/decomposition (or whole/part) relationship

IfcRelDecomposes. The aggregation relationship can be applied to all subtypes of IfcObjectDefinition.




In cases of aggregation of physical elements into a physical aggregate the shape representation of the whole (within the same

representation identifier) can be taken from the sum of the shape representations of the parts.








EXAMPLE  A roof is the aggregation of the roof elements, such as roof slabs, rafters, purlins, etc. Within the

same representation identifier (such as the body geometric representation), the shape representation of the roof is given by

the shape representation of its parts.








Decompositions imply a dependency, implying that the whole depends on the definition of the parts and the parts depend

on the existence of the whole. The behaviour that is implied from the dependency relationship has to be established inside the applications.








HISTORY  New entity in IFC2x.










IFC4 CHANGE The attributes RelatingObject and RelatedObjects are demoted from the supertype IfcRelDecomposes.











XSD Specification:


 <xs:element name="IfcRelAggregates" type="ifc:IfcRelAggregates" substitutionGroup="ifc:IfcRelDecomposes" nillable="true"/>


 <xs:complexType name="IfcRelAggregates">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDecomposes">


    <xs:sequence>


     <xs:element name="RelatingObject" type="ifc:IfcObjectDefinition" nillable="true"/>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAggregates

  

 











 

  			

  			

SUBTYPE OF IfcRelDecomposes;

  

 











 

  			

  			



			RelatingObject			 : 			IfcObjectDefinition;




			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedObjects | RelatingObject :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingObject			 : 			

The object definition, either an object type or an object occurrence, that represents the aggregation. It is the whole within the whole/part relationship.



IFC4 CHANGE  The attribute has been demoted from the supertype IfcRelDecomposes and defines the non-ordered aggregation relationship.










			RelatedObjects			 : 			

The object definitions, either object occurrences or object types, that are being aggregated. They are defined as the parts in the whole/part relationship. No order is implied between the parts.



IFC4 CHANGE  The attribute has been demoted from the supertype IfcRelDecomposes and defines the non-ordered set of parts within the aggregation.















Formal Propositions:






			NoSelfReference			 : 			

The instance to with the relation points as provided by RelatingObject shall not be contained in the set of RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcRelAggregates

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDecomposes

  

 











 

  			

  			

ENTITY IfcRelAggregates

  

 











 

  			

  			



			RelatingObject			 : 			IfcObjectDefinition;




			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;









  

 











 

  			

END_ENTITY;
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5.1.3.19 IfcRelAssigns
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The assignment relationship, IfcRelAssigns, is a generalization of "link" relationships among instances of IfcObject and its various 1st level subtypes. A link denotes the specific association through which one object (the client) applies the services of other objects (the suppliers), or through which one object may navigate to other objects.






The client is denoted as the relating object and is established at the level of the specific, instantiable subtypes of IfcRelAssigns. The suppliers are denoted as the related objects and they are established by the RelatedObjects attribute.


 

	 



NOTE  The terms "client" and "supplier" are used in a general concept and do not imply any meaning for implementations of systems (like client-server).










EXAMPLE  A resource may receive information about its nature of representing real building products by establishing a link between IfcResource and IfcBuildingElement (subtype of IfcProduct) through the assignment relationship IfcRelAssignsToResource. The resource is then the client that applies the services of other objects (here building elements) to express the particular view of elements to be consumed as a resource in a process.








The assignment relationship establishs a bi-directional relationship among the participating objects and does not imply any dependency. The subtypes of IfcRelAssigns establishes the particular semantic meaning of the assignment relationship.






 

HISTORY  New entity in IFC2x.




 






XSD Specification:


 <xs:element name="IfcRelAssigns" type="ifc:IfcRelAssigns" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssigns" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObjectDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObjectDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssignsToActor, IfcRelAssignsToControl, IfcRelAssignsToGroup))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			IfcCorrectObjectAssignment(RelatedObjectsType, RelatedObjects);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatedObjects			 : 			Related objects, which are assigned to a single object. The type of the single (or relating) object is defined in the subtypes of IfcRelAssigns.









Formal Propositions:






			WR1			 : 			Rule checks whether the types of the assigned related objects comply with the contraint given by the RelatedObjectsType. The rule is important for constraint checks at subtypes of IfcRelAssigns or at subtypes of IfcObject, which refers to assignment relationships through the inverse HasAssignments relation.













Inheritance Graph:








 

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.1.3.20 IfcRelAssignsToActor
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The objectified relationship IfcRelAssignsToActor handles the assignment of objects (subtypes of IfcObject) to an actor (subtypes of IfcActor).






The IfcRelAssignsToActor objectified relationship defines a relationship between an IfcActor and one or many objects. A particular role of the actor played in that relationship can be associated. If specified, it takes priority over the role that may be directly assigned to the person or organization.








EXAMPLE  An occupant (as an actor) may rent a flat (as a collection of spaces or a zone). This would be an application of this generic relationship.








Reference to the objects (or single object) on which the actor acts upon in a certain role (if given) is specified in the inherited RelatedObjects attribute. 


 





HISTORY  New entity in IFC2.0. Has been renamed from IfcRelActsUpon in IFC2x.











XSD Specification:


 <xs:element name="IfcRelAssignsToActor" type="ifc:IfcRelAssignsToActor" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToActor">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingActor" type="ifc:IfcActor" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssignsToActor

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingActor			 : 			IfcActor;




			ActingRole			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingActor :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingActor			 : 			Reference to the information about the actor. It comprises the information about the person or organization and its addresses.











Formal Propositions:






			NoSelfReference			 : 			

The instance to with the relation points shall not be contained in the set of RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcRelAssignsToActor

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelAssignsToActor

  

 











 

  			

  			



			RelatingActor			 : 			IfcActor;




			ActingRole			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.1.3.21 IfcRelAssignsToControl
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The objectified relationship IfcRelAssignsToControl handles the assignment of a control (represented by subtypes of IfcControl) to other objects (represented by subtypes of IfcObject, with the exception of controls).








EXAMPLE  The assignment of a performance history (as subtype of IfcControl) for a building service element (as subtype of IfcObject) is an application of this generic relationship.








HISTORY  New entity in IFC2.0. 




IFC2x CHANGE Entity has been renamed from IfcRelControls.







XSD Specification:


 <xs:element name="IfcRelAssignsToControl" type="ifc:IfcRelAssignsToControl" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToControl">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingControl" type="ifc:IfcControl" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssignsToControl

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingControl			 : 			IfcControl;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingControl :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingControl			 : 			

Reference to the IfcControl that applies a control upon objects.










Formal Propositions:






			NoSelfReference			 : 			

The instance to with the relation points shall not be contained in the set of RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcRelAssignsToControl

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelAssignsToControl

  

 











 

  			

  			



			RelatingControl			 : 			IfcControl;









  

 











 

  			

END_ENTITY;
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5.1.3.22 IfcRelAssignsToGroup






			[image: ]			Assignation à groupe




			[image: ]			Weist Gruppe zu - Relation









 

The objectified relationship IfcRelAssignsToGroup handles the assignment of object definitions (individual object occurrences as subtypes of IfcObject, and object types as subtypes of IfcTypeObject) to a group (subtypes of IfcGroup).






The relationship handles the assignment of group members to the group object. It allows for grouping arbitrary objects within a group, including other groups. The grouping relationship can be applied in a recursive manner. The resulting group is of type IfcGroup.








NOTE  Examples of groups include zones as a grouping of spaces, distribution systems as a grouping of building service components, or structural analysis models as a grouping of structural items.








The inherited attribute RelatedObjects gives the references to the objects, which are the elements within the group. The RelatingGroup is the group that comprises all elements. The same object or object type can be included in zero, one or many groups. Grouping relationships are not hierarchical.






Informal Propositions:






			The group assignment relationship shall be acyclic, that is, a group shall not participate in its own grouping relationship.













HISTORY  New entity in IFC1.0. It has been renamed from IfcRelGroups in IFC2x.











XSD Specification:


 <xs:element name="IfcRelAssignsToGroup" type="ifc:IfcRelAssignsToGroup" substitutionGroup="ifc:IfcRelAssigns" nillable="true"/>


 <xs:complexType name="IfcRelAssignsToGroup">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssigns">


    <xs:sequence>


     <xs:element name="RelatingGroup" type="ifc:IfcGroup" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssignsToGroup

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRelAssigns;

  

 











 

  			

  			



			RelatingGroup			 : 			IfcGroup;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* SELF\IfcRelAssigns.RelatedObjects | RelatingGroup :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingGroup			 : 			

Reference to group that contains all assigned group members.










Formal Propositions:






			NoSelfReference			 : 			

The instance to with the relation points shall not be contained in the set of RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcRelAssignsToGroup

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssigns

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObjectDefinition;




			RelatedObjectsType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelAssignsToGroup

  

 











 

  			

  			



			RelatingGroup			 : 			IfcGroup;









  

 











 

  			

END_ENTITY;
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5.1.3.23 IfcRelAssociates
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 The association relationship IfcRelAssociates refers to sources of information (most notably a 

 classification, library, document, approval, contraint, or material). The information associated may reside 

 internally or externally of the project data. There is no dependency implied by the association.








 EXAMPLE  Further external information may be provided to the tank equipment (as subtype of IfcProduct) 

 in terms of its classification and instruction documents, the source of the additional information is held external 

 to the project data model.








 Association relationships can be established to objects (occurrences as subtypes of IfcObject) or to types 

 (as subtypes of IfcTypeObject). Some associations (such as approval, or document) may also be applied to

 property templates (as subtypes of IfcPropertyDefinition).








 EXAMPLE  The classification information for the storage tank equipment may be associated to the

 IfcTankType (subtype of IfcTypeObject), defining the specific information for all occurencies of

 that tank in the project. Therefore the association of the Uniclass notation 'L6814' may be associated by a

 subtype of IfcRelAssociates to the type information.








 EXAMPLE  The classification information for a particular space within a building may be associated

 to the IfcSpace object (subtype of IfcObject), defining a particular occurrence of

 space. Therefore the association of the DIN notation 'NF 1.5' may be associated by a subtype of

 IfcRelAssociates to the object.








 The association relationship establishs an association between one to many objects or property templates and the

 associated information. The subtypes of IfcRelAssociates establish the particular semantic meaning of the  association relationship.










 HISTORY  New entity in IFC2x.










 IFC4 CHANGE  Entity has been changed into an ABSTRACT supertype











XSD Specification:


 <xs:element name="IfcRelAssociates" type="ifc:IfcRelAssociates" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelAssociates" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssociatesClassification, IfcRelAssociatesConstraint))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatedObjects			 : 			

Set of object or property definitions to which the external references or information is associated. It includes object and type objects, property set templates, property templates and property sets and contexts.

IFC4 CHANGE  The attribute datatype has been changed from IfcRoot to IfcDefinitionSelect.















Inheritance Graph:








 

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

END_ENTITY;
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5.1.3.24 IfcRelAssociatesClassification
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The objectified relationship

IfcRelAssociatesClassification handles the assignment of a

classification item (items of the select

IfcClassificationSelect) to objects occurrences (subtypes of

IfcObject) or object types (subtypes of

IfcTypeObject).




The relationship is used to assign a classification item, or a

classification system itself to objects. Depending on the type of

the RelatingClassification it is either:






			a reference to an classification item within an external

classification system, or




			a reference to the classification system itself













NOTE  The reference to a classification item

includes a link to the classification system within which the item

is declared. It assigns the meaning of the classification item to

the object (ocurrence or type). The reference to the classification

system provides the information that the object (occurrence or

type) is governed by the classification system but no assignment of

a particular items has been done yet.








The inherited attribute RelatedObjects define the objects

or object types to which the classification is applied. The

attribute RelatingClassification is the reference to a

classification, applied to the object(s). A single

RelatingClassification can thereby be applied to one or

multiple objects.








HISTORY  New entity in IFC2x.











XSD Specification:


 <xs:element name="IfcRelAssociatesClassification" type="ifc:IfcRelAssociatesClassification" substitutionGroup="ifc:IfcRelAssociates" nillable="true"/>


 <xs:complexType name="IfcRelAssociatesClassification">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelAssociates">


    <xs:sequence>


     <xs:element name="RelatingClassification">


      <xs:complexType>


       <xs:group ref="ifc:IfcClassificationSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelAssociatesClassification

  

 











 

  			

  			

SUBTYPE OF IfcRelAssociates;

  

 











 

  			

  			



			RelatingClassification			 : 			IfcClassificationSelect;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingClassification			 : 			Classification applied to the objects.











Inheritance Graph:








 

  			

ENTITY IfcRelAssociatesClassification

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelAssociates

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

  			

ENTITY IfcRelAssociatesClassification

  

 











 

  			

  			



			RelatingClassification			 : 			IfcClassificationSelect;









  

 











 

  			

END_ENTITY;
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5.1.3.25 IfcRelationship
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IfcRelationship is the abstract generalization of all objectified relationships in IFC. Objectified relationships are the preferred way to handle relationships among objects. This allows to keep relationship specific properties directly at the relationship and opens the possibility to later handle relationship specific behavior. 


 



There are two different types of relationships, 1-to-1 relationships and 1-to-many relationship. used within the subtypes of IfcRelationship. The following convention applies to all subtypes:


 



 

			The two sides of the objectified relationship are named 
- Relating+<name of relating object> and 
- Related+<name of related object>


 

			In case of the 1-to-many relationship, the related side of the relationship shall be an aggregate SET 1:N


 




 



 

HISTORY  New entity in IFC1.0.











XSD Specification:


 <xs:element name="IfcRelationship" type="ifc:IfcRelationship" abstract="true" substitutionGroup="ifc:IfcRoot" nillable="true"/>


 <xs:complexType name="IfcRelationship" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRoot"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelAssigns, IfcRelAssociates, IfcRelDeclares, IfcRelDecomposes, IfcRelDefines))

  

 











 

  			

  			

SUBTYPE OF IfcRoot;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

END_ENTITY;
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5.1.3.26 IfcRelDeclares






			[image: ]			Deklariert einen Kontext - Relation













The objectified relationship IfcRelDeclares handles the declaration of objects (subtypes of IfcObject) or properties (subtypes of IfcPropertyDefinition) to a project or project library (represented by IfcProject, or IfcProjectLibrary).






The relationship handles the assignment of other objects, like IfcActor, or IfcTypeObject to the project, or project libary. The attribute RelatedDefinitions provides the references to the first level objects, that are the elements within the context. All other objects that relate to the first level objects are also defined in the context.








NOTE  Every object (as subtype of IfcObject) has to be declared within the context of a single IfcProject, or of a IfcProjectLibrary assigned to a single IfcProject. This declaration is transitive. For example: the IfcWorkPlan as first level object is declared within the context of IfcProject via IfcRelDeclares, all related IfcWorkSchedule's are related to the context in a transitive way through IfcWorkPlan.










NOTE  The assignment excludes subtypes of IfcProduct's, these are assigned to the IfcProject using the spatial structure approach through IfcSpatialStructureElement(s), where the outer container element such as IfcSite or IfcBuilding has an IfcRelAggregates relationship with the IfcProject.








The RelatingContext is the project, or project library that comprises all elements. The unit assignments and the presentation contexts defined at IfcProject or IfcProjectLibrary apply to all these elements.








HISTORY  New entity in  IFC4.











XSD Specification:


 <xs:element name="IfcRelDeclares" type="ifc:IfcRelDeclares" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDeclares">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship">


    <xs:sequence>


     <xs:element name="RelatingContext" type="ifc:IfcContext" nillable="true"/>


     <xs:element name="RelatedDefinitions">


      <xs:complexType>


       <xs:group ref="ifc:IfcDefinitionSelect" maxOccurs="unbounded"/>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcDefinitionSelect"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDeclares

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

  			



			RelatingContext			 : 			IfcContext;




			RelatedDefinitions			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			NoSelfReference			 : 			SIZEOF(QUERY(Temp <* RelatedDefinitions | RelatingContext :=: Temp)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingContext			 : 			

Reference to the IfcProject to which additional information is assigned.





			RelatedDefinitions			 : 			

Set of object or property definitions that are assigned to a context and to which the unit and representation context definitions of that context apply.










Formal Propositions:






			NoSelfReference			 : 			

The instance to with the relation points shall not be contained in the set of RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcRelDeclares

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDeclares

  

 











 

  			

  			



			RelatingContext			 : 			IfcContext;




			RelatedDefinitions			 : 			SET [1:?] OF IfcDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal library object
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5.1.3.27 IfcRelDecomposes
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The decomposition relationship,

IfcRelDecomposes, defines the general concept of elements

being composed or decomposed. The decomposition relationship

denotes a whole/part hierarchy with the ability to navigate from

the whole (the composition) to the parts and vice versa.




Decompositions may be constrained by requiring both, the whole

and its parts, to be of the same type - thus establishing a

nesting relationship. Or they may require some form of physical

containment, thus establishing special types of aggregation

relationships.








NOTE  There are two special names for

decomposition, which are linguistically distinguished, nesting

and aggregation. The subtypes of IfcRelDecomposes will

introduce either the nesting or aggregation convention (see

IfcRelNests and IfcRelAggregates).










EXAMPLE  A cost element is a nest of other cost

elements. Or a structural frame is an aggregation of beams and

columns. Both are applications of decomposition

relationship.






Decompositions imply a dependency, i.e. the definition of the

whole depends on the definition of the parts and the parts depend

on the existence of the whole. The decomposition relationship can

be applied in a recursive manner, i.e. a decomposed element can

be part in another decomposition. Cyclic references have to be

prevented at application level.








HISTORY  New entity in IFC1.5, it is a generalisation of the IFC2.0 entity IfcRelNests.










IFC4 CHANGE  The differentiation between the aggregation and nesting is determined to be a non-ordered or an ordered collection of parts. The attributes RelatingObject and RelatedObjects have been demoted to the subtypes.











XSD Specification:


 <xs:element name="IfcRelDecomposes" type="ifc:IfcRelDecomposes" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDecomposes" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDecomposes

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcRelAggregates)

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcRelDecomposes

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDecomposes

  

 











 

  			

END_ENTITY;
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5.1.3.28 IfcRelDefines
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A generic and abstract relationship which subtypes are used to:






			assign a object type to an object occurrence




			assign a property set to an object instance




			assign a property set template to a property set













EXAMPLE  Several instances of windows within

the IFC project model may be of the same (catalogue or

manufacturer) type. Thereby they share the same properties. This

relationship is established by the subtype

IfcRelDefinesByType of IfcRelDefines relationship

assigning an IfcWindowStyle to multiple occurrences

IfcWindow.










EXAMPLE  The (same) property set, e.g. 

Pset_ProductManufacturerInfo, keeping the manufacturer name,

label and production year of a product, can be assigned to one,

or many instances of furnishing. This relationship is established

by the subtype IfcRelDefinesByProperties of

IfcRelDefines relationship assigning an

IfcPropertySet to one or more instances of

IfcFurnishingElement.










HISTORY  New entity in IFC2x.










IFC4 CHANGE  The attribute RelatedObjects had been demoted to the subtypes IfcRelDefinesByProperties and

IfcRelDefinesByType.











XSD Specification:


 <xs:element name="IfcRelDefines" type="ifc:IfcRelDefines" abstract="true" substitutionGroup="ifc:IfcRelationship" nillable="true"/>


 <xs:complexType name="IfcRelDefines" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelationship"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcRelDefinesByProperties, IfcRelDefinesByTemplate, IfcRelDefinesByType))

  

 











 

  			

  			

SUBTYPE OF IfcRelationship;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDefines

  

 











 

  			

END_ENTITY;
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5.1.3.29 IfcRelDefinesByProperties
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The objectified relationship

IfcRelDefinesByProperties defines the relationships

between property set definitions and objects. Properties are

aggregated in property sets. Property sets can be either directly

assigned to occurrence objects using this relationship, or

assigned to an object type and assigned via that type to

occurrence objects.




The IfcRelDefinesByProperties is a 1-to-N relationship,

as it allows for the assignment of one property set to a single

or to many objects. Those objects then share the same property

definition.








HISTORY  New entity in IFC2.0. Has been renamed from IfcRelAssignsProperties in IFC2x.










IFC4 CHANGE  The attribute RelatedObjects had been demoted from the supertype IfcRelDefines to IfcRelDefinesByProperties.











XSD Specification:


 <xs:element name="IfcRelDefinesByProperties" type="ifc:IfcRelDefinesByProperties" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByProperties">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects" type="ifc:IfcObjectDefinition" nillable="true" maxOccurs="1"/>


     <xs:element name="RelatingPropertyDefinition">


      <xs:complexType>


       <xs:group ref="ifc:IfcPropertySetDefinitionSelect"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDefinesByProperties

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:1] OF IfcObjectDefinition;




			RelatingPropertyDefinition			 : 			IfcPropertySetDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatedObjects			 : 			

Reference to the objects (or single object) to which the property definition applies.

IFC4 CHANGE  Data type promoted from subtype IfcObject.










			RelatingPropertyDefinition			 : 			

Reference to the property set definition for that object or set of objects.












Inheritance Graph:








 

  			

ENTITY IfcRelDefinesByProperties

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ENTITY IfcRelDefinesByProperties

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:1] OF IfcObjectDefinition;




			RelatingPropertyDefinition			 : 			IfcPropertySetDefinitionSelect;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal element
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5.1.3.30 IfcRelDefinesByTemplate
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      The objectified relationship IfcRelDefinesByTemplate

      defines the relationships between property set template and

      property sets. Common information about property sets, e.g.

      the applicable name, description, contained properties, is

      defined by the property set template and assigned to all

      property sets.

    




    

      NOTE  The assignment of an IfcPropertySetTemplate is

      supported for IfcPropertySet and

      IfcQuantitySet.

    




    

      The IfcRelDefinesByTemplate is a 1-to-N relationship,

      as it allows for the assignment of one property set template

      to a single or to many property sets or quantity sets. Those

      property sets then share the same property set template

      definition.

    




    

      HISTORY  New entity in IFC4.

    







XSD Specification:


 <xs:element name="IfcRelDefinesByTemplate" type="ifc:IfcRelDefinesByTemplate" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedPropertySets">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPropertySetDefinition" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPropertySetDefinition"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingTemplate" type="ifc:IfcPropertySetTemplate" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDefinesByTemplate

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedPropertySets			 : 			SET [1:?] OF IfcPropertySetDefinition;




			RelatingTemplate			 : 			IfcPropertySetTemplate;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatedPropertySets			 : 			

One or many property sets or quantity sets that obtain their definitions from the single property set template.





			RelatingTemplate			 : 			

Property set template that provides the common definition of related property sets. 












Inheritance Graph:








 

  			

ENTITY IfcRelDefinesByTemplate

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ENTITY IfcRelDefinesByTemplate

  

 











 

  			

  			



			RelatedPropertySets			 : 			SET [1:?] OF IfcPropertySetDefinition;




			RelatingTemplate			 : 			IfcPropertySetTemplate;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal library object
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5.1.3.31 IfcRelDefinesByType
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The objectified relationship

IfcRelDefinesByType defines the relationship between an

object type and object occurrences.




The IfcRelDefinesByType is a 1-to-N relationship, as it

allows for the assignment of one type information to a single or

to many objects. Those objects then share the same object type,

and the property sets and properties assigned to the object

type.








HISTORY  New entity in IFC2x.










IFC4 CHANGE  The attribute RelatedObjects had been demoted from the supertype IfcRelDefines to IfcRelDefinesByType.








Relationship use definition






The IfcRelDefinesByType links the object type

definition with the object occurrence. Both may define properties

by assigning an IfcPropertySet, including one or many

subtypes of IfcProperty to either the object type or

object occurrence, as shown in Figure 34.




There are several scenarios to define the same property

set on the object type definition and object occurrence

side:






			All properties for all object occurrences of a common

object type have the same value - then only the object type

definition has a property set assigned.




			All properties for all object occurrences are

different, that is there are no common property values for the

object type definition - then each of the object occurrence has a

property set assigned.




			Some properties within the same property set have

common values and are assigned to the object type definition and

some are occurrence specific and assigned (with potentially

different values) to the object occurrences - then:



			The sum of all properties within a given property set

applicable to an object occurrence is the union of properties

assigned to the object type definition plus the properties

assigned to the object occurrence.




			If the object occurrence has a property with the same

IfcProperty.Name in an IfcPropertySet, as the

corresponding object type definition, then the occurrence

property value overrides the type property value.























			[image: instance diagram]




			Figure 34 — Type definition relationships














The following table provides an example of assigning








			properties assigned to

IfcWall

			properties assigned to

IfcWallType

			resulting property value for individual

wall








			Pset_WallCommon

			Pset_WallCommon

			 








			 - ExtendToStructure = TRUE

			 

			TRUE








			 

			 - ThermalTransmittance = 0.375

			0.375








			 - ExtendToStructure = FALSE

			 - ExtendToStructure = TRUE

			FALSE














XSD Specification:


 <xs:element name="IfcRelDefinesByType" type="ifc:IfcRelDefinesByType" substitutionGroup="ifc:IfcRelDefines" nillable="true"/>


 <xs:complexType name="IfcRelDefinesByType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRelDefines">


    <xs:sequence>


     <xs:element name="RelatedObjects">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcObject" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcObject"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


     <xs:element name="RelatingType" type="ifc:IfcTypeObject" nillable="true"/>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRelDefinesByType

  

 











 

  			

  			

SUBTYPE OF IfcRelDefines;

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObject;




			RelatingType			 : 			IfcTypeObject;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RelatingType			 : 			Reference to the type (or style) information for that object or set of objects.











Inheritance Graph:








 

  			

ENTITY IfcRelDefinesByType

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcRelationship

  

 











 

  			

  			

ENTITY IfcRelDefines

  

 











 

  			

  			

ENTITY IfcRelDefinesByType

  

 











 

  			

  			



			RelatedObjects			 : 			SET [1:?] OF IfcObject;




			RelatingType			 : 			IfcTypeObject;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal element
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5.1.3.32 IfcRoot
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IfcRoot is the most abstract and root class for all IFC entity definitions that roots in the kernel or in subsequent layers of the IFC object model. It is therefore the common supertype of all IFC entities, beside those defined in an IFC resource schema. All entities that are subtypes of IfcRoot can be used independently, whereas resource schema entities, that are not subtypes of IfcRoot, are not supposed to be independent entities.








NOTE  View definitions and implementation agreement may impose additional restrictions on the use of the OwnerHistory to handle object versioning.










HISTORY  New entity in IFC1.0










IFC4 CHANGE  The attribute OwnerHistory has been made OPTIONAL.











XSD Specification:


 <xs:element name="IfcRoot" type="ifc:IfcRoot" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRoot" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="GlobalId" type="ifc:IfcGloballyUniqueId" use="optional"/>


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRoot

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcObjectDefinition, IfcPropertyDefinition, IfcRelationship));

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

UNIQUE

  

 











 

  			

  			



  			UR1			 : 			GlobalId;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			GlobalId			 : 			Assignment of a globally unique identifier within the entire software world.






			Name			 : 			Optional name for use by the participating software systems or users. For some subtypes of IfcRoot the insertion of the Name attribute may be required. This would be enforced by a where rule.






			Description			 : 			Optional description, provided for exchanging informative comments.











Inheritance Graph:








 

  			

ENTITY IfcRoot

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.1.3.33 IfcSimplePropertyTemplate
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      The IfcSimplePropertyTemplate defines the template

      for all dynamically extensible properties, either the

      subtypes of IfcSimpleProperty, or the subtypes of

      IfcPhysicalSimpleQuantity. The individual property

      templates are interpreted according to their Name

      attribute and may have a predefined template type, property

      units, and property measure types. The correct interpretation

      of the attributes:

    




    

      			

        PrimaryUnit

      




      			

        SecondaryUnit

      




      			

        PrimaryMeasureType

      




      			

        SecondaryMeasureType

      




    




    

      is determined by the TemplateType. The attributes

      Enumerators and Expression only apply to instances of

      IfcSimplePropertyTemplate having a particular

      TemplateType. The TemplateType also

      controls, which subtype of either IfcSimpleProperty

      or IfcPhysicalSimpleQuantity shall be used for

      property occurrences corresponding to this template.

    




    

      HISTORY  New entity in IFC4.

    






    

      Relationship use definition

    




    

      The IfcSimplePropertyTemplate is part of the set of

      templates included in the IfcPropertySetTemplate.

      The template can be accessed throught the inverse attribute

      PartOfPsetTemplate The

      IfcPropertySetTemplate may define one or several

      instances of IfcPropertySet (or

      IfcElementQuantity). The definition assignment is

      established by the objectified relationship

      IfcRelDefinesByTemplate as shown in Figure 35.

    




    

      There is no direct link between an

      IfcSimplePropertyTemplate and a subtype of either

      IfcSimpleProperty or

      IfcPhysicalSimpleQuantity. The definition

      relationship between the template and the individual

      properties (or quantities) is established by the

      Name attributes.

    




    

      NOTE  Constraints at IfcPropertySetTemplate and

      IfcPropertySet (and IfcElementQuantity)

      guarantee that the Name attributes of included

      property templates and individual properties are unique.

    




    

      

        			

          [image: IfcSimplePropertyTemplate figure 1]

        

      




      

        			

          Figure 35 — Property template relationships




        

      




    







XSD Specification:


 <xs:element name="IfcSimplePropertyTemplate" type="ifc:IfcSimplePropertyTemplate" substitutionGroup="ifc:IfcPropertyTemplate" nillable="true"/>


 <xs:complexType name="IfcSimplePropertyTemplate">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyTemplate"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSimplePropertyTemplate

  

 











 

  			

  			

SUBTYPE OF IfcPropertyTemplate;

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			Enumerators			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			Expression			 : 			OPTIONAL IfcStrippedOptional;




			AccessState			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			PrimaryMeasureType			 : 			

Primary measure type assigned to the definition of the property. It should be provided, if the PropertyType is set to:



			P_SINGLEVALUE: determining the measure type of IfcPropertySingleValue.NominalValue




			P_ENUMERATEDVALUE: determining the measure type of IfcPropertyEnumeratedValue.EnumerationValues




			P_BOUNDEDVALUE: determining the measure type of IfcPropertyBoundedValue.LowerBoundValue




			P_LISTVALUE: determining the measure type of IfcPropertyListValue.ListValues




			P_TABLEVALUE: determining the measure type of IfcPropertyTableValue.DefiningValues




			P_REFERENCEVALUE: determining the measure type of IfcPropertyTableValue.PropertyReference







NOTE  The value range of the measure type is within the select type IfcValue for all PropertyType's with the exeption of P_REFERENCEVALUE. Here it is within the select type IfcObjectReferenceSelect.








			SecondaryMeasureType			 : 			

Secondary measure type assigned to the definition of the property. It should be provided, if the PropertyType is set to:



			P_BOUNDEDVALUE: determining the measure type of IfcPropertyBoundedValue.UpperBoundValue




			P_TABLEVALUE: determining the measure type of IfcPropertyTableValue.DefinedValues









The value range of the measure type is within the select type IfcValue  for all PropertyType's with the exeption of P_ENUMERATEDVALUE. Here it is the comma delimited list of enumerators.



    NOTE  The measure type of IfcPropertyEnumeration.EnumerationValues is provided as PrimaryDataType.










			Expression			 : 			

The expression used to store additional information for the property template depending on the PropertyType. It should the following definitions, if the PropertyType is set to:



			P_TABLEVALUE: the expression that could be evaluated to define the correlation between the defining values and the defined values.




			Q_LENGTH, Q_AREA, Q_VOLUME, Q_COUNT, Q_WEIGTH, Q_TIME: the formula to be used to calculate the quantity









NOTE  No value shall be asserted if the PropertyType is not listed above.















Inheritance Graph:








 

  			

ENTITY IfcSimplePropertyTemplate

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertyTemplateDefinition

  

 











 

  			

  			

ENTITY IfcPropertyTemplate

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfComplexTemplate			 : 			SET OF IfcComplexPropertyTemplate FOR HasPropertyTemplates;




			PartOfPsetTemplate			 : 			SET OF IfcPropertySetTemplate FOR HasPropertyTemplates;









  

 











 

  			

  			

ENTITY IfcSimplePropertyTemplate

  

 











 

  			

  			



			TemplateType			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryMeasureType			 : 			OPTIONAL IfcStrippedOptional;




			Enumerators			 : 			OPTIONAL IfcStrippedOptional;




			PrimaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			SecondaryUnit			 : 			OPTIONAL IfcStrippedOptional;




			Expression			 : 			OPTIONAL IfcStrippedOptional;




			AccessState			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Examples:






			Air terminal library object
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5.1.5.1 IfcSingleProjectInstance






The global rule verifies that only a single (as maximum) instance of IfcProject exists.




EXPRESS Definition










RULE IfcSingleProjectInstance FOR (

IfcProject

);




    WHERE




    

WR1

 : SIZEOF(IfcProject) <= 1




END_RULE;
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5.1.3.34 IfcTypeObject
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The object type defines the

specific information about a type, being common to all

occurrences of this type. It refers to the specific level of the

well recognized generic - specific - occurrance modeling

paradigm. The IfcTypeObject gets assigned to the

individual object instances (the occurrences) via the

IfcRelDefinesByType relationship.




NOTE  The terms 'Type' and 'Style' are often

used interchangeably.




The object type is represented by a set of property set

definitions. The attached property sets describe the available

alpha-numeric information about the object type. and are used to

define all common properties that apply to all object occurrences

of that type.




NOTE  If a property having having the same name

is used within the IfcPropertySet assigned to an

IfcTypeObject (and subtypes) and to an occurrence of that

type, then the occurrence property overrides the type property.

See IfcRelDefinesByType for an explanatory

figure.




Object types may be exchanged without being already assigned

to objects. An object type may have an indication of the library

(or catalogue) from which its definition originates. This

association is handled by the inherited HasAssociations

relationship pointing to IfcRelAssociatesLibrary.








HISTORY  New entity in IFC2x










IFC2x3 CHANGE  The IfcTypeObject is now subtyped from the new supertype IfcObjectDefinition, and the attribute HasPropertySets has been changed from a LIST into a SET.










IFC4 CHANGE  (1) The entity IfcTypeObject shall not be instantiated from IFC4 onwards. It will be changed into an ABSTRACT supertype in future releases of IFC. (2) The inverse attribute Types has been renamed from ObjectTypeOf.











XSD Specification:


 <xs:element name="IfcTypeObject" type="ifc:IfcTypeObject" substitutionGroup="ifc:IfcObjectDefinition" nillable="true"/>


 <xs:complexType name="IfcTypeObject">


  <xs:complexContent>


   <xs:extension base="ifc:IfcObjectDefinition"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcTypeObject

  

 











 

  			

  			

SUPERTYPE OF(IfcTypeProduct)

  

 











 

  			

  			

SUBTYPE OF IfcObjectDefinition;

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			EXISTS(SELF\IfcRoot.Name);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ApplicableOccurrence			 : 			

The attribute optionally defines the data type of the occurrence object, to which the assigned type object can relate. If not present, no instruction is given to which occurrence object the type object is applicable. The following conventions are used:



  			The IFC entity name of the applicable occurrence using the IFC naming convention, CamelCase with IFC prefix




  			It can be optionally followed by the predefined type after the separator "/" (forward slash), using Uupper case




  			If one type object is applicable to many occurrence objects, then those occurrence object names should be separate by comma "," forming a comma separated string.











  EXAMPLE  Refering to a furniture as applicable occurrence entity would be expressed as 'IfcFurnishingElement', refering to a brace as applicable entity would be expressed as 'IfcMember/BRACE', refering to a wall and wall standard case would be expressed as 'IfcWall, IfcWallStandardCase'.










			HasPropertySets			 : 			

Set list of unique property sets, that are associated with the object type and are common to all object occurrences referring to this object type.

IFC2x3 CHANGE  The attribute aggregate type has been changed from LIST to SET.








			Types			 : 			Reference to the relationship IfcRelDefinedByType and thus to those occurrence objects, which are defined by this type.









Formal Propositions:






			WR1			 : 			A Name attribute has to be provided. The name can be declared within the IFC specification as part of the property set agreements. 













Inheritance Graph:








 

  			

ENTITY IfcTypeObject

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcTypeObject

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

END_ENTITY;
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5.1.3.35 IfcTypeProduct
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IfcTypeProduct defines a type definition of a product without being already inserted into a

project structure (without having a placement), and not being included in the geometric representation context of the

project. It is used to define a product specification, that is, the specific product information that is common to all occurrences

of that product type.






An IfcTypeProduct may have a list of property set attached and an optional set of product representations. Values of these properties and the representation maps are common to all occurrences of that product type. The type-occurrence relationship is realized using the objectified relationship

IfcRelDefinesByType.








NOTE  The product representations are defined as representation maps, which may be assigned by a product instance through the representation item(s) being an IfcShapeRepresentation and having Items of type IfcMappedItem.








The representations at the occurrence level (represented by subtypes of IfcProduct) can override the specific representations at the type level: 






			for geometric representations, a Cartesian transformation operator can be applied at the occurrence level.




			for property sets, a property within an occurrence property set, assigned at the product occurrence, overrides the same property assigned to the product type.











An IfcTypeProduct may be exchanged without being

already assigned to subtypes of IfcProduct.








HISTORY  New entity in IFC2x.










IFC4 CHANGE  The entity IfcTypeProduct shall not be instantiated from IFC4 onwards. It will be changed into an ABSTRACT supertype in future releases of IFC.








Geometry use definition




The RepresentationMaps define the type product shape

and multiple geometric representations can be assigned. If a

product occurrence is assigned to the type by using the

IfcRelDefinesByType relationship, then these occurrences

have to reference the representation maps. The reference is

created by one or multiple IfcShapeRepresentation's having

an IfcMappedItem as Items, that places the

IfcRepresentationMap of the type product into the spatial

contexts, i.e. by using an Cartesian transformation operator to

transform the IfcRepresentationMap into the object

coordinate system of the product occurrence.






Figure 36 illustrates an example of referencing a representation map by

the shape representation of a product occurrence. Here the

Cartesian transformation operator only uses translation, but no

rotation, mirroring, or scaling.








			[image: representation map]




			Figure 36 — Product type geometry with single placement














Figure 37 illustrates an example of referencing a representation

multiple times map by the shape representation of a product

occurrence. Here the Cartesian transformation operator only uses

translation, but no rotation, mirroring, or scaling. The

different translation values determine the pattern of the

multiple placement.
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			Figure 37 — Product type geometry with multiple placement

















XSD Specification:


 <xs:element name="IfcTypeProduct" type="ifc:IfcTypeProduct" substitutionGroup="ifc:IfcTypeObject" nillable="true"/>


 <xs:complexType name="IfcTypeProduct">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeObject"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			

SUPERTYPE OF(IfcSpatialElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeObject;

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			ApplicableOccurrence			 : 			NOT(EXISTS(SELF\IfcTypeObject.Types[1])) OR

(SIZEOF(QUERY(temp <* SELF\IfcTypeObject.Types[1].RelatedObjects |

  NOT('IFCKERNEL.IFCPRODUCT' IN TYPEOF(temp)))

) = 0);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Tag			 : 			The tag (or label) identifier at the particular type of a product, e.g. the article number (like the EAN). It is the identifier at the specific level.









Formal Propositions:






			ApplicableOccurrence			 : 			

The product type (or style), if assigned to an object, shall only be assigned to object being a sub type of IfcProduct.














Inheritance Graph:








 

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcTypeObject

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.7 IfcMaterialResource




8.7.1 Schema Definition








 The schema IfcMaterialResource contains the types and entities that are used to define materials (substances,

 of which products are made of). Materials are defined generically.








 NOTE  The references to the usage of materials is made from the relevant elements through the objectified

 relationship IfcRelAssociatesMaterial.








 Material definitions are distinguished by how they apply to elements or element types and by their components (layers,

 profiles, parts).








 Material designation can be made for standard element occurrences to support a limited range of their parametric representation using








 			a structured set of material layers IfcMaterialLayerSetUsage and how the layers relate to the reference axis or plane,




 			a structured set of material profiles IfcMaterialProfileSetUsage and how the profiles relate to the reference axis.









NOTE  

 Often specific subtypes of building elements are used to have such parametric representations associated, they use the 

 common suffix 'StandardCase', for example IfcWallStandardCase, or IfcBeamStandardCase.






 Material designation can be made for element occurrences or element types without applying a parametric meaning using








 			a set of material layers (with a specified configuration by sequence and thickness of material layers)

  IfcMaterialLayerSet, or 




 			a set of material profiles (with a specified configuration by positioning and outline profile of material

  profiles) IfcMaterialProfileSet, or




 			a set of materials (without a specified configuration or structure) IfcMaterialConstituentSet, or




 			as fallback by a single material IfcMaterial (including composite materials),











 These options are exposed for association with IfcElement or IfcElementType and their subtypes

 through a select type IfcMaterialSelect. The association is realized by the objectified relationship

 IfcRelAssociatesMaterial, accessible by the inverse relationship AssociatedTo. Some associations to

 specific material entities may be restricted as not being appropriate within the specialized element or element type definitions.








  The following material properties and information sets can be assigned to an IfcMaterialDefinition, or only to a

  single IfcMaterial.








 			Material properties;




 			Material classification and material library reference;




 			Material presentation in shape models (e.g. by color, hatching, rendering);




 			Relation to the ingredients of a material composite.











 HISTORY  New schema in IFC1.0








 IFC4 CHANGE  Definition of material properties and their assignment to IfcMaterial or other appropriate

 options in IfcMaterialSelect is now fully captured by IfcExtendedMaterialProperties using the general

 IfcProperty approach. Specific predefined subtypes of IfcMaterialProperties are no longer available.








 DEPRECATION  Material designation by using IfcMaterialList is deprecated and should not be used.

 The classification of materials should not be done using IfcMaterialClassificationRelationship anymore (entity

 type deprecated); the IfcExternalReferenceRelationship in IfcExternalReferenceResource schema should be used

 instead.
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8.7.3.1 IfcMaterial
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IfcMaterial is a homogeneous or inhomogeneous

substance that can be used to form elements (physical products or

their components).




IfcMaterial is the basic entity for material

designation and definition; this includes identification by name

and classification (via reference to an external classification),

as well as association of material properties (isotropic or

anisotropic) defined by (subtypes of)

IfcMaterialProperties. An instance of IfcMaterial

may be associated to an element or element type using the

IfcRelAssociatesMaterial relationship. The assignment

might either be direct as a single material information, or

via






			a material layer set




			a material profile set




			a material constituent set









An IfcMaterial may also have presentation information associated. Such presentation information is provided by

IfcMaterialDefinitionRepresentation, associating curve styles, hatching definitions or surface colouring/rendering

information to a material.








HISTORY New entity in IFC4










IFC4 CHANGE  The attributes Description and Category have been added.











XSD Specification:


 <xs:element name="IfcMaterial" type="ifc:IfcMaterial" substitutionGroup="ifc:IfcStrippedOptional" nillable="true"/>


 <xs:complexType name="IfcMaterial">


  <xs:complexContent>


   <xs:extension base="ifc:IfcStrippedOptional"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcMaterial

  

 











 

  			

  			

SUBTYPE OF IfcStrippedOptional;

  

 











 

  			

  			



			Name			 : 			IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Category			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			

Name of the material. 

EXAMPLE A view definition may require Material.Name to uniquely specify e.g. concrete or steel grade, in which case the attribute Material.Category could take the value 'Concrete' or 'Steel'. 




  

NOTE  Material grade may have different meaning in different view definitions, e.g. strength grade for structural design and analysis, or visible appearance grade in architectural application. Also, more elaborate material grade definition may be associated as classification via inverse attribute HasExternalReferences.










			Description			 : 			

Definition of the material in more descriptive terms than given by attributes Name or Category.

IFC4 CHANGE  The attribute has been added at the end of attribute list.








			Category			 : 			

Definition of the category (group or type) of material, in more general terms than given by attribute Name.  

EXAMPLE A view definition may require each Material.Name to be unique, e.g. for each concrete or steel grade used in a project, in which case Material.Category could take the values 'Concrete' or 'Steel'.




  IFC4 CHANGE  The attribute has been added at the end of attribute list.















Inheritance Graph:








 

  			

ENTITY IfcMaterial

  

 











 

  			

  			

ENTITY IfcStrippedOptional

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcMaterial

  

 











 

  			

  			



			Name			 : 			IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Category			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.8 IfcMeasureResource




8.8.1 Schema Definition






The IfcMeasureResource schema specifies units and defined measure types that may be assigned to quantities.






NOTE  The fundamental unit types used in this schema are based on the SI system defined in ISO 1000+A1, 1992, 1998. Units in measurement systems other than SI may be derived using this schema. Many definitions declared in the IfcMeasureResource schema is adapted from ISO 10303-41


 





NOTE  In the definitions of the unit exponents the use of superscript font has been omitted. Therefore, m2 means square metre, m3 means cubic meter.




 

In different types of units there are five basic cases:






			Basic SI-units, which cover a number of fundamental units of mainly physical quantities defined by ISO-1000 such as meter or millimeter as unit for length measure or square meter as a unit for area measure. The unit may have a scaling prefix (for example: milli, kilo).




			Derived SI-units, which are defined as a derivation of the basic SI-units, for example, Newton (kg m / s2) as a unit of force. Both basic and derived SI-units are in the IFCs represented by IfcSIUnit.




			Conversion based units, which can be derived from SI-units by a scaling factor; e.g. inch which can be defined using SI-unit for length measure, i.e. an inch is 25.4 millimeters.




			Derived units, which can be defined as a derivation or combination of a number of basic units. In a derived unit each of the basic unit "component" has a dimensional exponent in defining the derived unit; e.g. kg / m2, where kilogram (kg) has dimensional exponent 1 and meter (m) has exponent -2.




			Context dependent units, which cannot be defined as conversion based unit using SI-units.









With regard to the usage of the measure defined types (for example, IfcLengthMeasure, IfcTimeMeasure) as attribute datatypes in this specification, there are three basic cases:






			The datatype of an attribute of an entity type is a measure defined type as such without possibility on an instance level to define the unit of the measure value:



ENTITY IfcBoundingBox


SUBTYPE OF(IfcGeometricRepresentationItem);


Corner : IfcCartesianPoint;


XDim : IfcPositiveLengthMeasure;


YDim : IfcPositiveLengthMeasure;


ZDim : IfcPositiveLengthMeasure;


END_ENTITY;







In this case, it is the global unit assignment for the corresponding unit for the measure type that defines the unit for all the usages of this defined measure type (except for cases 2 and 3 below).






			The datatype of an attribute is IfcMeasureWithUnit, which allows for definition of unit per instance of that entity type, independent and possibly overriding the global unit assignment:



ENTITY IfcConversionBasedUnit


 SUPERTYPE OF (ONEOF


  (IfcConversionBasedUnitWithOffset))


 SUBTYPE OF (IfcNamedUnit);


  Name : IfcLabel;


  ConversionFactor : IfcMeasureWithUnit;


END_ENTITY;







In this case the relevant measure defined type (from the IfcMeasureWithUnit.ValueComponent : IfcValue select list) is not exactly defined by the schema, but implied by the context.






			The entity type has a separate "unit" attribute which allows for defining the unit for another attribute of the entity type for representing the actual value:



ENTITY IfcPropertySingleValue


SUBTYPE OF (IfcSimpleProperty);


NominalValue : IfcValue;


Unit : OPTIONAL IfcUnit;


END_ENTITY;













Although in the cases 2 and 3 different units could be used for different instances of the same entity type or for the same measure type in attributes of different entity types, it is recommended not to mix different units for same measure defined types, if it can be avoided. Below some examples of each of the above basic cases are given.






NOTE  In the example instantiations in the form of IFC data exchange files, mainly the measure and unit -relevant attributes are given the values; the other attributes are given no values (in the form of $-sign) independent of whether they should actually have values because of being nonoptional attributes.








Table 25 indicates measures, units, and corresponding data types.








			Measure			Type			Unit			Symbol			Derivation			IfcSiUnitEnum			IfcUnitEnum			IfcDerivedUnitEnum			Defined value types




 			Absorbed dose, specific energy
impact, kerma, absorbed dose index			SI / Derived			gray			Gy			J / kg			GRAY			ABSORBEDDOSEUNIT						IfcAbsorbedDoseMeasure




 			Acceleration			Derived									m / s2									ACCELERATIONUNIT			IfcAccelerationMeasure




 			Acidity (pH)			Derived			pH			pH			mol / l									PHUNIT			IfcPHMeasure




 			Activity (of radionuclide)			SI / Derived			becquerel			Bq			1 / s			BECQUEREL			RADIOACTIVITYUNIT						IfcRadioActivityMeasure




 			Amount of substance			SI/Basic			mole			mol						MOLE			AMOUNTOFSUBSTANCEUNIT						IfcAmountOfSubstanceMeasure




 			Angular velocity			Derived									rad / s									ANGULARVELOCITYUNIT			IfcAngularVelocityMeasure




 			Area			SI/Derived			square metre			m2			m2			SQUARE_METRE			AREAUNIT						IfcAreaMeasure




 			Area density			Derived									kg / m2									AREADENSITYUNIT			IfcAreaDensityMeasure




 			-																								IfcBoolean




 			-																								IfcComplexNumber




 			Compound plane angle			Compound									degree, min, s									COMPOUNDPLANEANGLEUNIT			IfcCompoundPlaneAngleMeasure




 			-																								IfcContextDependentMeasure




 			-																								IfcCountMeasure




 			-																								IfcDescriptiveMeasure




 			Capacitance			SI / Derived			farad			F			C / V			FARAD			ELECTRICCAPACITANCEUNIT						IfcElectricCapacitanceMeasure




 			Celsius temperature			SI / Basic			degree Celsius			ºC			1 ºC = 1 K			DEGREE_CELSIUS			THERMODYNAMICTEMPERATUREUNIT						IfcThermodynamicTemperatureMeasure




 			Curvatue			Derived									rad / m									CURVATUREUNIT			IfcCurvatureMeasure


 

 			-																								IfcDate 
(lexical representation according to ISO 8601)




 			-																								IfcDateTime 
(lexical representation according to ISO 8601)




 			Dose equivalent, dose equivalent
 index			SI / Derived			sievert			Sv			J / kg			SIEVERT			DOSEEQUIVALENTUNIT						IfcDoseEquivalentMeasure




 			-																								IfcDuration 
 (lexical representation according to ISO 8601)




 			Dynamic viscosity			Derived									Pa · s									DYNAMICVISCOSITYUNIT			IfcDynamicViscosityMeasure




 			Electric charge, 
quantity of electricity			SI / Derived			coulomb			C			A · s			COULOMB			ELECTRICCHARGEUNIT						IfcElectricChargeMeasure




 			Electric conductance			SI / Derived			siemens			S			1 / W			SIEMENS			ELECTRICCONDUCTANCEUNIT						IfcElectricConductanceMeasure




 			Electric current				SI / Basic			ampere			A						AMPERE			ELECTRICCURRENTUNIT						IfcElectricCurrentMeasure




 			Electric potential, potential 
difference, tension, electromotive force			SI / Derived			volt			V			W / A			VOLT			ELECTRICVOLTAGEUNIT						IfcElectricVoltageMeasure




 			Electric resistance			SI / Derived			ohm			W			V / A			OHM			ELECTRICRESISTANCEUNIT						IfcElectricResistanceMeasure




 			Energy, work, quantity of heat			SI / Derived			joule			J			N · m			JOULE			ENERGYUNIT						IfcEnergyMeasure




 			Force			SI / Derived			newton			N			kg · m / s2			NEWTON			FORCEUNIT						IfcForceMeasure




 			Frequency			SI / Derived			hertz			Hz			1 / s			HERTZ			FREQUENCYUNIT						IfcFrequencyMeasure




 			Heat flux density			Derived									W / m2									HEATFLUXDENSITYUNIT			IfcHeatFluxDensityMeasure




 			Heating value			Derived									J / kg									HEATINGVALUEUNIT			IfcHeatingValueMeasure




 			-																								IfcIdentifier




 			Illuminance			SI / Derived			lux			lx			lm / m2			LUX			ILLUMINANCEUNIT						IfcIlluminanceMeasure




 			Inductance			SI / Derived			henry			H			Wb / A			HENRY			INDUCTANCEUNIT						IfcInductanceMeasure




 			-																								IfcInteger




 			(Integer) Count rate			Derived									1 / s									INTEGERCOUNTRATEUNIT			IfcIntegerCountRateMeasure




 			Ion concentration			Derived									g / l									IONCONCENTRATIONUNIT			IfcIonConcentrationMeasure




 			Isothermal moisture capacity			Derived									m3 / kg									ISOTHERMALMOISTURECAPACITYUNIT			IfcIsothermalMoistureCapacityMeasure




 			Kinematic viscosity			Derived									m2 / s									KINEMATICVISCOSITYUNIT			IfcKinematicViscosityMeasure




 			Length			SI / Basic			metre			m						METRE			LENGTHUNIT						IfcLengthMeasure




 			-																								IfcLabel




 			Linear force			Derived									N / m									LINEARFORCEUNIT			IfcLinearForceMeasure




 			Linear moment			Derived									N · m / m									LINEARMOMENTUNIT			IfcLinearMomentMeasure




 			Linear stiffness			Derived									N / m									LINEARSTIFFNESSUNIT			IfcLinearStiffnessMeasure




 			Linear velocity			Derived									m / s									LINEARVELOCITYUNIT			IfcLinearVelocityMeasure




 			-																								IfcLogical




 			Luminous flux			SI / Derived			lumen			lm			cd · sr			LUMEN			LUMINOUSFLUXUNIT						IfcLuminousFluxMeasure




 			Luminous intensity			SI / Basic			candela			cd						CANDELA			LUMINOUSINTENSITYUNIT						IfcLuminousIntensityMeasure




 			Luminous intensity distribution			Derived									cd / lm									LUMINOUSINTENSITYDISTRIBUTIONUNIT			IfcLuminousIntensityDistributionMeasure




 			Magnetic flux			SI / Derived			weber			Wb			V · s			WEBER			MAGNETICFLUXUNIT						IfcMagneticFluxMeasure




 			Magnetic flux density			SI / Derived			tesla			T			Wb / m2			TESLA			MAGNETICFLUXDENSITYUNIT						IfcMagneticFluxDensityMeasure




 			Mass			SI / Basic			gram			g (kg)						GRAM			MASSUNIT						IfcMassMeasure




 			Mass density			Derived									kg / m3									MASSDENSITYUNIT			IfcMassDensityMeasure




 			Mass flow rate			Derived									kg / s									MASSFLOWRATEUNIT			IfcMassFlowRateMeasure




 			Mass per length			Derived									kg / m									MASSPERLENGTHUNIT			IfcMassPerLengthMeasure




 			Modulus of elasticity			Derived									N / m2									MODULUSOFELASTICITYUNIT			IfcModulusOfElasticityMeasure




 			Modulus of linear subgrade reaction			Derived									N / m2									MODULUSOFLINEARSUBGRADEREACTIONUNIT			IfcModulusOfLinearSubgradeReactionMeasure




 			Modulus of rotational subgrade reaction			Derived									N · m / m · rad									MODULUSOFROTATIONALSUBGRADEREACTIONUNIT			IfcModulusOfRotationalSubgradeReactionMeasure




 			Modulus of subgrade reaction			Derived									N / m3									MODULUSOFSUBGRADEREACTIONUNIT			IfcModulusOfSubgradeReactionMeasure




 			Moisture diffusivity			Derived									m3 / s									MOISTUREDIFFUSIVITYUNIT			IfcMoistureDiffusivityMeasure




 			Molecular weight			Derived									g / mol									MOLECULARWEIGHTUNIT			IfcMolecularWeightMeasure




 			Moment of inertia			Derived									m4									MOMENTOFINERTIAUNIT			IfcMomentOfInertiaMeasure


 

 			-																								IfcMonetaryMeasure




 			(Non negative length)									m									LENGTHUNIT						IfcNonNegativeLengthMeasure




 			-																								IfcNormalisedRatioMeasure




 			-																								IfcNumericMeasure




 			-																								IfcParameterValue




 			Planar force			Derived									N / m2									PLANARFORCEUNIT			IfcPlanarForceMeasure




 			Plane angle			SI / Derived			radian			rad			m / m = 1			RADIAN			PLANEANGLEUNIT						IfcPlaneAngleMeasure




 			(Positive length)									m									LENGTHUNIT						IfcPositiveLengthMeasure




 			(Positive plane angle)									rad									PLANEANGLEUNIT						IfcPositivePlaneAngleMeasure




 			-																								IfcPositiveRatioMeasure




 			Power			SI / Derived			watt			W			J / s			WATT			POWERUNIT						IfcPowerMeasure




 			Pressure, stress			SI / Derived			pascal			Pa			N / m2			PASCAL			PRESSUREUNIT						IfcPressureMeasure




 			-																		 						IfcRatioMeasure




 			-																									IfcReal




 			Rotational frequency			Derived									cycles / s									ROTATIONALFREQUENCYUNIT			IfcRotationalFrequencyMeasure




 			Rotational mass			Derived									kg · m2									ROTATIONALMASSUNIT			IfcRotationalMassMeasure




 			Rotational stiffness			Derived									N · m / rad									ROTATIONALSTIFFNESSUNIT			IfcRotationalStiffnessMeasure




 			Sectional area integral			Derived									m5									SECTIONALAREAINTEGRALUNIT			IfcSectionalAreaIntegralMeasure




 			Section modulus			Derived									m3									SECTIONMODULUSUNIT			IfcSectionModulusMeasure




 			Shear modulus			Derived									N / m2									SHEARMODULUSUNIT			IfcShearModulusMeasure




 			Solid angle			SI / Derived			steradin			sr			m2 / m2 = 1			STERADIAN			SOLIDANGLEUNIT						IfcSolidAngleMeasure




 			Sound power						watt			W			W									SOUNDPOWERUNIT			IfcSoundPowerMeasure




 			Sound power level						decibel			db			W / W									SOUNDPOWERLEVELUNIT			IfcSoundPowerLevelMeasure




 			Sound pressure						pascal			Pa			Pa									SOUNDPRESSUREUNIT			IfcSoundPressureMeasure




 			Sound pressure level						decibel			db			Pa / Pa									SOUNDPRESSURELEVELUNIT			IfcSoundPressureLevelMeasure




 			Specific heat capacity			Derived									J / kg· K									SPECIFICHEATCAPACITYUNIT			IfcSpecificHeatCapacityMeasure




 			Temperature gradient												K / m									TEMPERATUREGRADIENTUNIT			IfcTemperatureGradientMeasure




 			Temperature change												K / s									TEMPERATURERATEOFCHANGEUNIT			IfcTemperatureRateOfChangeMeasure




 			-																								IfcText




 			Thermal admittance			Derived									W / m2 · K									THERMALADMITTANCEUNIT			IfcThermalAdmittanceMeasure




 			Thermal conductivity			Derived									W / m · K									THERMALCONDUCTIVITYUNIT			IfcThermalConductivityMeasure




 			Thermal expansion coefficient												1 / K									THERMALEXPANSIONCOEFFICIENTUNIT			IfcThermalExpansionCoefficientMeasure




 			Thermal resistance			Derived									m2 · K / W									THERMALRESISTANCEUNIT			IfcThermalResistanceMeasure




 			Thermal transmittance			Derived									W / m2 · K									THERMALTRANSMITTANCEUNIT			IfcThermalTransmittanceMeasure




 			Thermodynamic temperature			SI / Basic			kelvin			K						KELVIN			THERMODYNAMICTEMPERATUREUNIT						IfcThermodynamicTemperatureMeasure




 			-																								IfcTime 
    (lexical representation according to ISO 8601)




 			Time			SI / Basic			second			s						SECOND			TIMEUNIT						IfcTimeMeasure




 			-																								IfcTimeStamp




 			Torque			Derived									N· m									TORQUEUNIT			IfcTorqueMeasure




 			Vapor permeability			Derived									kg / s · m · Pa									VAPORPERMEABILITYUNIT			IfcVaporPermeabilityMeasure




 			Volume			SI / Derived			cubic metre			m3			m3			CUBIC_METRE			VOLUMEUNIT						IfcVolumeMeasure




 			Volumetric flow rate			Derived									m3 / s									VOLUMETRICFLOWRATEUNIT			IfcVolumetricFlowRateMeasure




 			Warping constant												m6									WARPINGCONSTANTUNIT			IfcWarpingConstantMeasure




 			Warping moment			Derived									N · m2									WARPINGMOMENTUNIT			IfcWarpingMomentMeasure

















Table 25 — Measures and units
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8.8.2.1 IfcAreaMeasure








An area measure is the value of the extent of a surface.




Usually measured in square metre (m2).




Type: REAL






NOTE  Type adapted from area_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcAreaMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcAreaMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcAreaMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcAreaMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.2 IfcBoolean








IfcBoolean is a defined data type of simple data type Boolean. It is required since a select type (IfcSimpleValue) cannot directly include simple types in its select list.  A Boolean type can have value TRUE or FALSE.






Type: BOOLEAN








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcBoolean">


  <xs:restriction base="xs:boolean"/>


 </xs:simpleType>


 <xs:element name="IfcBoolean-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcBoolean">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcBoolean = BOOLEAN;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.3 IfcCountMeasure








A count measure is the value of a count of items.




Type: NUMBER






NOTE  Type adapted from count_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcCountMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcCountMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcCountMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcCountMeasure = NUMBER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.4 IfcIdentifier






An identifier is an alphanumeric string which allows an individual thing to be identified. It may not provide natural-language meaning.






Type: STRING of up to 255 characters






NOTE  Type adapted from identifier defined in ISO

10303-41.






HISTORY  New type in IFC2x.






IFC 2x4 CHANGE  Previously recommended size restriction of 255 characters is now mandatory.






Value restrictions






As a merely machine-readable string for identification purposes, an identifier is usually machine-generated and locale-independent (in contrast to human-readable labels, IfcLabel).






NOTE  The set of characters that may appear in STRINGs exchanged in the exchange structure as defined in ISO 10303.21 is provided in ISO 10646.  The encoding of characters in case of file-based exchange is defined in ISO 10303-21 and ISO 10303-28.  Among else, these specifications define the encoding of 8-bit characters from ISO 8859-1...-16 and of 2-byte and 4-byte Unicode characters from ISO 10646.






NOTE   While IfcIdentifier is restricted to 255 characters, the size in exchange files after encoding may be considerably larger than 255 octets, depending on the particular encoding and on the contents of the identifier.





XSD Specification:


 <xs:simpleType name="IfcIdentifier">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:element name="IfcIdentifier-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIdentifier">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcIdentifier = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.5 IfcIlluminanceMeasure








IfcIlluminanceMeasure is a measure of the illuminance.




Usually measured in Lux (lx, Lumen/m2 = Candela Steradian/m2).




Type: REAL








HISTORY  New type in IFC2x.







XSD Specification:


 <xs:simpleType name="IfcIlluminanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcIlluminanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcIlluminanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcIlluminanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.6 IfcInteger








IfcInteger is a defined type of simple data type Integer. It is required since a select type (IfcSimpleValue) cannot include directly simple types in its select list.






In principle, the domain of IfcInteger (being an Integer) is all integer numbers. Here the number of bits used for the IfcInteger representation is unconstrained, but in practice it is implementation specific.






Type: INTEGER








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcInteger">


  <xs:restriction base="xs:long"/>


 </xs:simpleType>


 <xs:element name="IfcInteger-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcInteger">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcInteger = INTEGER;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.7 IfcLabel






A label is the term by which something may be referred to.  It is a string which represents the human-interpretable name of something and shall have a natural-language meaning.






Type: STRING of up to 255 characters






NOTE  Type adapted from label defined in ISO

10303-41.






HISTORY  New type in IFC2x.




IFC4 CHANGE  Previously recommended size restriction of 255 characters is now mandatory.






Value restrictions






As a human-readable string for naming purposes, a label is usually human-specified and locale-dependent (in contrast to purely machine-readable identifiers, IfcIdentifier).






NOTE  The set of characters that may appear in STRINGs exchanged in the exchange structure as defined in ISO 10303.21 is provided in ISO 10646.  The encoding of characters in case of file-based exchange is defined in ISO 10303-21 and ISO 10303-28.  Among else, these specifications define the encoding of 8-bit characters from ISO 8859-1...-16 and of 2-byte and 4-byte Unicode characters from ISO 10646.






NOTE   While IfcIdentifier is restricted to 255 characters, the size in exchange files after encoding may be considerably larger than 255 octets, depending on the particular encoding and on the contents of the identifier.



XSD Specification:


 <xs:simpleType name="IfcLabel">


  <xs:restriction base="xs:normalizedString">


   <xs:maxLength value="255"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:element name="IfcLabel-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLabel">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcLabel = STRING (255);  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.8 IfcLengthMeasure








An IfcLengthMeasure is the value of a distance.




Usually measured in millimeters (mm).




Type: REAL






NOTE  Type adapted from length_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcLengthMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcLengthMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.9 IfcLogical








IfcLogicalIfcSimpleValue) cannot directly include simple types in its select list). Logical datatype can have values TRUE, FALSE or UNKNOWN.






Type: LOGICAL








HISTORY  New type in IFC2x.







XSD Specification:


 <xs:simpleType name="IfcLogical">


  <xs:restriction base="ifc:logical"/>


 </xs:simpleType>


 <xs:element name="IfcLogical-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcLogical">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcLogical = LOGICAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.10 IfcMassDensityMeasure








IfcMassDensityMeasure is a measure of the density of a medium.




Usually measured in kg/m3.




Type: REAL








HISTORY  New type in IFC2.0.







XSD Specification:


 <xs:simpleType name="IfcMassDensityMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcMassDensityMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcMassDensityMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcMassDensityMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.11 IfcPlanarForceMeasure








IfcPlanarForceMeasure is a measure of force on an area.




Usually measured in N/m2.




Type: REAL








HISTORY  New type in IFC2x.







XSD Specification:


 <xs:simpleType name="IfcPlanarForceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcPlanarForceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlanarForceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPlanarForceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.12 IfcPlaneAngleMeasure








An IfcPlaneAngleMeasure is the value of an angle in a plane.






Usually measured in radian (rad, m/m = 1), but also grads may be used. The grad unit has to be declared as a conversion based unit based on radian unit.








NOTE  IfcPlaneAngleMeasure is used where angles need to be described to an accuracy of less than one degree and expressed as decimal parts of an angle. It is widely used for angular measurement except for situations where accuracy needs to be defined using arc measurement; for which purpose the IfcCompoundPlaneAngleMeasure is provided.








Type: REAL






NOTE  Type adapted from plane_angle_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcPlaneAngleMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcPlaneAngleMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPlaneAngleMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPlaneAngleMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.13 IfcPositiveLengthMeasure








An IfcPositiveLengthMeasure is a length measure that is greater than zero.




Type: IfcLengthMeasure






NOTE  Type adapted from positive_length_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcPositiveLengthMeasure">


  <xs:restriction base="ifc:IfcLengthMeasure"/>


 </xs:simpleType>


 <xs:element name="IfcPositiveLengthMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveLengthMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 









  

 














Formal Propositions:






			WR1			 : 			A positive measure shall be greater than zero.
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8.8.2.14 IfcPositiveRatioMeasure








An IfcPositiveRatioMeasure is a ratio measure that is greater than zero.




Type: IfcRatioMeasure






NOTE  Type adapted from positive_ratio_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.








XSD Specification:


 <xs:simpleType name="IfcPositiveRatioMeasure">


  <xs:restriction base="ifc:IfcRatioMeasure"/>


 </xs:simpleType>


 <xs:element name="IfcPositiveRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcPositiveRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;  

 











 

  			

  			



 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SELF > 0.			







  

 









  

 











 

  			

END_TYPE;

  

 









  

 














Formal Propositions:






			WR1			 : 			A positive measure shall be greater than zero.
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8.8.2.15 IfcRatioMeasure








An IfcRatioMeasure is the value of the relation between two physical quantities that are of the same kind.








NOTE  Input given in percent is to be divided by 100% when stored as an IfcRatioMeasure. For example, 25% becomes 0.25.








Type: REAL






NOTE  Type adapted from ratio_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcRatioMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcRatioMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcRatioMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcRatioMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.16 IfcReal








IfcReal is a defined type of simple data type REAL.  It is required since a select type (IfcSimpleValue), cannot directly include simple types in its select list.






In principle, the domain of IfcReal (being a Real) is all rational, irrational and scientific real numbers. Here the precision is unconstrained, but in practice it is implementation specific.






Type: REAL








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcReal">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcReal-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcReal">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcReal = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.17 IfcSoundPowerLevelMeasure




 



A sound power level measure is a measure of total radiated noise with units of decibels with a reference value of picowatts.




 

Type: REAL 


 





HISTORY  Renamed in IFC4 (was IfcSoundPowerMeasure).




 


XSD Specification:


 <xs:simpleType name="IfcSoundPowerLevelMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcSoundPowerLevelMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerLevelMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcSoundPowerLevelMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.18 IfcSoundPowerMeasure




 



A sound power measure is a measure of total radiated noise with units of watts (sonic energy per time unit).




 

Type: REAL 


 





HISTORY  New type in IFC2x2, changed in IFC4. See also IfcSoundPowerLevelMeasure  for using the unit decibel.




 


XSD Specification:


 <xs:simpleType name="IfcSoundPowerMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcSoundPowerMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcSoundPowerMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcSoundPowerMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.19 IfcText






An IfcText is an alphanumeric string of characters which is intended to be read and understood by a human being. It is for information purposes only.






Type: STRING






NOTE  Type adapted from text defined in ISO

10303-41.






HISTORY  New type in IFC2x.






NOTE  The set of characters that may appear in STRINGs exchanged in the exchange structure as defined in ISO 10303.21 is provided in ISO 10646.  The encoding of characters in case of file-based exchange is defined in ISO 10303-21 and ISO 10303-28.  Among else, these specifications define the encoding of 8-bit characters from ISO 8859-1...-16 and of 2-byte and 4-byte Unicode characters from ISO 10646.






Note that while IfcText is not formally restricted in length, the size of a string in ISO 10303-21 conforming exchange files must not exceed 32767 octets after encoding and escaping.





XSD Specification:


 <xs:simpleType name="IfcText">


  <xs:restriction base="xs:normalizedString"/>


 </xs:simpleType>


 <xs:element name="IfcText-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcText">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcText = STRING;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.20 IfcThermalTransmittanceMeasure








IfcThermalTransmittanceMeasure is a measure of the rate at which energy is transmitted through a body.




Usually measured in Watts/m2 Kelvin.




Type: REAL








HISTORY  New type in IFC2.0.







XSD Specification:


 <xs:simpleType name="IfcThermalTransmittanceMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcThermalTransmittanceMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermalTransmittanceMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcThermalTransmittanceMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;

  

 









  

 
















[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcmeasureresource/lexical/ifcthermodynamictemperaturemeasure.htm











8.8.2.21 IfcThermodynamicTemperatureMeasure








Definition from ISO/CD 10303-41:1992: A thermodynamic temperature measure is the value for the degree of heat of a body.




Usually measured in degrees Kelvin (K).




Type: REAL








NOTE  Corresponding ISO 10303 name: thermodynamic_temperature_measure, please refer to ISO/IS 10303-41 for the final definition of the formal standard.










HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcThermodynamicTemperatureMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcThermodynamicTemperatureMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcThermodynamicTemperatureMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcThermodynamicTemperatureMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.22 IfcTimeMeasure








An IfcTimeMeasure is the value of the duration of periods.




Measured in seconds (s) or days (d) or other units of time.




Type: REAL






NOTE  Type adapted from time_measure defined in ISO

10303-41.








HISTORY  New type in IFC1.5.1.







XSD Specification:


 <xs:simpleType name="IfcTimeMeasure">


  <xs:restriction base="xs:double"/>


 </xs:simpleType>


 <xs:element name="IfcTimeMeasure-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcTimeMeasure">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcTimeMeasure = REAL;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.8.2.23 IfcValue








IfcValue is a select type for selecting between more specialised select types IfcSimpleValue,

IfcMeasureValue and IfcDerivedMeasureValue.






SELECT


 

	

				IfcSimpleValue A select type for basic defined types of simple data type.


 

				IfcMeasureValue A select type for basic measure types of ISO 10303-41.


 

				IfcDerivedMeasureValue A select type for derived measure types.




	








HISTORY  New type in IFC2x.







XSD Specification:


 <xs:group name="IfcValue">


  <xs:choice>


   <xs:element ref="ifc:IfcAreaMeasure-wrapper"/>


   <xs:element ref="ifc:IfcBoolean-wrapper"/>


   <xs:element ref="ifc:IfcCountMeasure-wrapper"/>


   <xs:element ref="ifc:IfcDate-wrapper"/>


   <xs:element ref="ifc:IfcIdentifier-wrapper"/>


   <xs:element ref="ifc:IfcIlluminanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcInteger-wrapper"/>


   <xs:element ref="ifc:IfcLabel-wrapper"/>


   <xs:element ref="ifc:IfcLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcLogical-wrapper"/>


   <xs:element ref="ifc:IfcMassDensityMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlanarForceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPlaneAngleMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveLengthMeasure-wrapper"/>


   <xs:element ref="ifc:IfcPositiveRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcRatioMeasure-wrapper"/>


   <xs:element ref="ifc:IfcReal-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerLevelMeasure-wrapper"/>


   <xs:element ref="ifc:IfcSoundPowerMeasure-wrapper"/>


   <xs:element ref="ifc:IfcText-wrapper"/>


   <xs:element ref="ifc:IfcThermalTransmittanceMeasure-wrapper"/>


   <xs:element ref="ifc:IfcThermodynamicTemperatureMeasure-wrapper"/>


   <xs:element ref="ifc:IfcTime-wrapper"/>


   <xs:element ref="ifc:IfcTimeMeasure-wrapper"/>


  </xs:choice>


 </xs:group>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcValue = SELECT (

  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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5.3 IfcProcessExtension




5.3.1 Schema Definition




 

    

      The IfcProcessExtension schema provides the primary

      information that expands one of the key ideas of the IFC

      Model. This is the idea of 'process' which captures ideas

      about the mapping of processes in a logical sequence or

      planning and scheduling of work and the tasks required for

      its completion. It is important to understand that process

      information can be expressed by classes in exactly the same

      way as product information.

    




    

      The IfcProcessExtension schema extends the primary

      idea of the IfcProcess outlined in the

      IfcKernel schema. The objective of the

      IfcProcessExtension schema is to capture information

      that supports the mapping of processes and the planning and

      scheduling of work and the procedures and resources

      required to carry out work. The aim is to provide support

      for information exchange and sharing within commonly used

      process mapping and scheduling applications; the extent of

      the model will not support the more detailed ideas found in

      more specialized applications.

    




    

      The following are within the scope of this part of the

      specifications:

    




    

      			definition of work plans including the tasks that are

      included within the plan and identification of the

      resources required by the plan,

      




      			definition of work schedules together with the elements

      that make up the schedule, the time constraints and

      durations applicable to the elements,

      




      			identification of work tasks and task types included in

      plans and schedules,

      




      			identification of procedures and procedure types that

      identify procedural steps required in response to an event,

      




      			identification of events and event types that identify

      points in a process at which a particular response is

      required,

      




      			identification of the relationship between a process

      and the resources that are consumed by the process,

      




      			allocation of resources to work plans, work schedules

      and work tasks.
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5.3.3.1 IfcWorkCalendar






			[image: ]			Calendrier de travail




			[image: ]			Arbeitskalender













An IfcWorkCalendar defines working and non-working time periods for tasks and resources. It enables to define both specific time periods, such as from 7:00 till 12:00 on 25th August 2009, as well as repetitive time periods based on frequently used recurrence patterns, such as each Monday from 7:00 till 12:00 between 1st March 2009 and 31st December 2009.








HISTORY  New entity in IFC4.








A work calendar is a subtype of IfcControl and thus inherits the feature for controlling other objects through IfcRelAssignsToControl, which is used to define a work calendar for tasks (IfcTask) and resources (IfcResource). It also inherits a name and description attribute, whereas a name shall be given and a description may be given as an indication of its content and usage.






The definition of time periods can be derived from a base calendar and/or modified/defined by a set of working times and non-working exception times. All time periods defined by IfcWorkCalendar.ExceptionTimes override the time periods inherited from the base calendar (base calendar is defined as the next applicable calendar for the task or resource). Thus, exception times replace the working times from the base calendar.






Figure 38 shows the definition of a work calendar, which is defined by a set of work times and exception times. The work times are defined as recurring patterns with optional boundaries (applying from and/or to a specific date). The shown example defines a simple work calendar with working times Monday to Thursday 8:00 to 12:00 and 13:00 to 17:00, Friday 8:00 to 14:00 and as exception every 1st Monday in a month the work starts one hour later - i.e. the working time on every 1st Monday in a month is overriden to be 9:00 to 12:00 and 13:00 to 17:00. Both the working time and the exception time is valid for the period of 01.09.2010 till 30.08.2011.
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			Figure 38 — Work calendar instantiation



















Building Programming


This entity is used to indicate occupancy schedules.  It may be used to indicate recurring intervals such as Monday-Friday 08:00-16:00 with optional exceptions for holidays. Such information may be used in building programming to determine space allocation and energy requirements.
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Identity




The Identity concept applies to this entity.






			Exchange
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			Import

			

			O








			Export

			

			O
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Calendar




The Calendar concept applies to this entity.






			Exchange
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			Import

			

			O








			Export

			

			O
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Control Assignment




The Control Assignment concept applies to this entity as shown in Table 3.




			



			Type




			IfcSpace














			Table 3 — IfcWorkCalendar Control Assignment












Spaces may be assigned to calendars to indicate specific locations to be occupied.








			Exchange
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			Import

			

			O








			Export

			

			O
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Assigned Actor




The Assigned Actor concept applies to this entity as shown in Table 4.




			



			Type




			IfcOccupant














			Table 4 — IfcWorkCalendar Assigned Actor












Calendars may be assigned to a specific occupant indicating times when the occupant is planned to occupy any assigned spaces.








			Exchange
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			Import

			

			O








			Export

			

			O






















XSD Specification:


 <xs:element name="IfcWorkCalendar" type="ifc:IfcWorkCalendar" substitutionGroup="ifc:IfcControl" nillable="true"/>


 <xs:complexType name="IfcWorkCalendar">


  <xs:complexContent>


   <xs:extension base="ifc:IfcControl"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcWorkCalendar

  

 











 

  			

  			

SUBTYPE OF IfcControl;

  

 











 

  			

  			



			WorkingTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			ExceptionTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWorkCalendarTypeEnum.USERDEFINED) OR

((PredefinedType = IfcWorkCalendarTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcObject.ObjectType));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			WorkingTimes			 : 			

    Set of times periods that are regarded as an initial set-up

    of working times. Exception times can then further restrict

    these working times.





			ExceptionTimes			 : 			

    Set of times periods that define exceptions (non-working

    times) for the given working times including the base

    calendar, if provided.










Formal Propositions:






			CorrectPredefinedType			 : 			The attribute ObjectType must be asserted when the value of the IfcWorkCalendarTypeEnum is set to USERDEFINED.













Inheritance Graph:








 

  			

ENTITY IfcWorkCalendar

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcControl

  

 











 

  			

  			



			Identification			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Controls			 : 			SET OF IfcRelAssignsToControl FOR RelatingControl;









  

 











 

  			

  			

ENTITY IfcWorkCalendar

  

 











 

  			

  			



			WorkingTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			ExceptionTimes			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;




			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4 IfcProductExtension




5.4.1 Schema Definition






    

      The IfcProductExtension further specialises the

      concepts of a (physical) product, i.e. a component likely

      to have a shape and a placement within the project context.

      The product information is provided for individual product

      occurrences as subtypes of IfcProduct, and for

      common specific product types as subtypes of

      IfcTypeProduct. Both definitions are rooted in

      supertypes provided within the IfcKernel. Basis

      concepts, introduced within the IfcProductExtension,

      are:

    




    

      			the spatial project structure,

      




      			the element,

      




      			the grid,

      




      			the port, and 

      




      			the annotation.

      




    




    

      The spatial project structure defines

    




    

      			the site, 

      




      			the building, 

      




      			the building storey, and 

      




      			the space 

      




    




    

      and its decomposition structure. In addition the concepts

      of system and zone are introduced within the

      IfcProductExtension. Relationships between the

      spatial structure and the elements are defined, such as

      spatial containment and space boundaries.

    




    

      An element is assigned to the spatial project structure and

      may refer by its placement to a grid. Basic types of

      elements, which are introduced are

    




    

      			building element

      




      			opening element

      




      			furnishing element

      




      			distribution element (including heating, ventilation,

      air conditioning, electrical and equipment elements)

      




      			transportation element

      




    




    

      The other concepts introduced are 

    




    

      			a grid, providing a contraint placement for elements, 

      




      			an annotation to capture any additional annotations to

      a building model or plan (such as explanatory text,

      dimensioning, etc.), and

      




      			a port, providing connectivity between elements.
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5.4.3.1 IfcBuilding
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      A building represents a structure that provides shelter for

      its occupants or contents and stands in one place. The

      building is also used to provide a basic element within the

      spatial structure hierarchy for the components of a building

      project (together with site, storey, and space).








      NOTE  Definition from ISO 6707-1:


      Construction work

      that has the provision of shelter for its occupants or

      contents as one of its main purpose and is normally designed

      to stand permanently in one place.








      A building is (if specified) associated to a site. A building

      may span over several connected or disconnected buildings.

      Therefore building complex provides for a collection of

      buildings included in a site. A building can also be

      decomposed in (vertical) parts, where each part defines a

      building section. This is defined by the composition type

      attribute of the supertype IfcSpatialStructureElements

      which is interpreted as follow:








 			COMPLEX: building complex




 			ELEMENT: building




 			PARTIAL: building section











      The IfcBuilding is used to build the spatial structure

      of a building (that serves as the primary project breakdown

      and is required to be hierarchical). The spatial structure

      elements are linked together by using the objectified

      relationship IfcRelAggregates.








HISTORY  New entity in IFC1.0.












    

      Figure 39 shows the IfcBuilding as part of the spatial

      structure. It also serves as the spatial container for

      building and other elements.

    




    

      NOTE  Detailed requirements on mandatory element containment

      and placement structure relationships are given in view

      definitions and implementer agreements.

    




    

      

        			

          [image: IfcBuildingStorey as part of a spatial structure]

        

      




      

        			

          Figure 39 — Building composition

          




        

      




    




    

      Systems, such as building service or electrical distribution

      systems, zonal systems, or structural analysis systems,

      relate to IfcBuilding by using the objectified

      relationship IfcRelServicesBuildings.

    




    

      Attribute Use Definition

    




    

      Figure 40 describes the heights and elevations of the

      IfcBuilding. It is used to provide the height above

      sea level of the project height datum for this building, that

      is, the internal height 0.00. The height 0.00 is often used

      as a building internal reference height and equal to the

      floor finish level of the ground floor.

    




    

      			base elevation of building provided by:

      IfcBuilding.ElevationOfRefHeight, it is usually the

      top of construction slab

      




      			base elevation of terrain at the perimeter of the

      building provided by: IfcBuilding.ElevationOfTerrain,

      it is usually the minimum elevation is sloped terrain

      




      			total height of building, also referred to as ridge

      height (top of roof structure, e.g the ridge against

      terrain): provided by BaseQuantity with Name="TotalHeight"

      




      			eaves height of building (base of roof structure, e.g the

      eaves against terrain): provided by BaseQuantity with

      Name="EavesHeight"
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            Figure 40 — Building elevations

            




          

        




      

    







Building Programming
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Identity




The Identity concept applies to this entity.


The Name refers to a short name or a building number used for reference purposes.
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Descriptions




The Descriptions concept applies to this entity.


The Description refers to general information about the building.








			Exchange

			[image: ]

			[image: ]








			Import

			O

			O








			Export

			O

			O



















[bookmark: spatial-naming]

Spatial Naming




The Spatial Naming concept applies to this entity.


The LongName refers to a short or long name for reference purposes.
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Classification




The Classification concept applies to this entity.


The building can be classified using a reference library or any national, standard or project specific classification. Multiple classifications can be used.
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Property Sets




The Property Sets concept applies to this entity as shown in Table 5.




			



			PredefinedType			Name			TemplateType




			 			Pset_BuildingCommon			 














			Table 5 — IfcBuilding Property Sets
















			Exchange

			[image: ]

			[image: ]








			Import

			O

			O








			Export

			O

			O



















[bookmark: quantity-sets]

Quantity Sets




The Quantity Sets concept applies to this entity as shown in Table 6.
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Properties on Occurrences




The Properties on Occurrences concept applies to this entity as shown in Table 7.




			



			Pset			Property			Type			ReferencePath			Description




			Pset_BuildingCommon			Category			IfcLabel			 			A description of the building's primary objective (e.g. hospital, school etc.)




			Pset_BuildingCommon			GrossPlannedArea			IfcAreaMeasure			 			Total planned floor area for the building.














			Table 7 — IfcBuilding Properties on Occurrences
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Properties on Occurrences




The Properties on Occurrences concept applies to this entity as shown in Table 8.




			



			Pset			Property			Type			ReferencePath			Description




			Pset_BuildingCommon			Category			IfcLabel			 			A description of the building's primary objective (e.g. hospital, school etc.)




			Pset_BuildingCommon			GrossPlannedArea			IfcAreaMeasure			 			Total planned floor area for the building.














			Table 8 — IfcBuilding Properties on Occurrences
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XSD Specification:


 <xs:element name="IfcBuilding" type="ifc:IfcBuilding" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuilding">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcBuilding

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			ElevationOfRefHeight			 : 			OPTIONAL IfcStrippedOptional;




			ElevationOfTerrain			 : 			OPTIONAL IfcStrippedOptional;




			BuildingAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ElevationOfRefHeight			 : 			Elevation above sea level of the reference height used for all storey elevation measures, equals to height 0.0. It is usually the ground floor level.




			ElevationOfTerrain			 : 			Elevation above the minimal terrain level around the foot print of the building, given in elevation above sea level.











Inheritance Graph:








 

  			

ENTITY IfcBuilding

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcBuilding

  

 











 

  			

  			



			ElevationOfRefHeight			 : 			OPTIONAL IfcStrippedOptional;




			ElevationOfTerrain			 : 			OPTIONAL IfcStrippedOptional;




			BuildingAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.3.2 IfcBuildingStorey
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The building storey has an

elevation and typically represents a (nearly) horizontal

aggregation of spaces that are vertically bound.




A storey is (if specified) associated to a building. A storey

may span over several connected storeys. Therefore storey complex

provides for a collection of storeys included in a building. A

storey can also be decomposed in (horizontical) parts, where each

part defines a partial storey. This is defined by the composition

type attribute of the supertype

IfcSpatialStructureElements which is interpreted as

follow:






			COMPLEX: building storey complex




			ELEMENT: building storey




			PARTIAL: partial building storey











EXAMPLE  In split level houses, a storey is split into two or more partial storeys, each with a different elevation. It can be handled by defining a storey, which includes two or more partial storeys with the individual elevations.






The IfcBuildingStorey is used to build the spatial
structure of a building (that serves as the primary project
breakdown and is required to be hierarchical). The spatial
structure elements are linked together by using the objectified
relationship IfcRelAggregates.






Figure 41 shows the IfcBuildingStorey as part of the
s patial structure. It also serves as the spatial container for 
building and other elements.





NOTE  Detailed requirements on mandatory element
containment and placement structure relationships are given in
view definitions and implementer agreements.
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  			Figure 41 — Building storey composition




  

 














HISTORY  New entity in IFC1.0






Attribute Use Definition






Figure 42 describes the heights and elevations of the IfcBuildingStorey.






			elevation of storey provided by: IfcBuildingStorey.Elevation as a local height value

relative to IfcBuilding.ElevationOfRefHeight, it is usually the top of construction slab




			net height of storey, also referred to as total height or system height (top of construction slab to top of construction slab above): provided by BaseQuantity with Name="GrossHeight"




			net height of storey (top of construction slab to bottom of construction slab above): provided by BaseQuantity with Name="NetHeight"
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			Figure 42 — Building storey elevations



















Building Programming
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Identity




The Identity concept applies to this entity.


The Name refers to a short name or a level number used for reference purposes. It should correspond to level numbering as used in elevators and stairways.
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[bookmark: descriptions]

Descriptions




The Descriptions concept applies to this entity.


The Description refers to general information about the building.
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Spatial Naming




The Spatial Naming concept applies to this entity.


The LongName refers to a short or long name for reference purposes.
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Spatial Decomposition




The Spatial Decomposition concept applies to this entity as shown in Table 9.




			



			Spatial Parts




			IfcSpace














			Table 9 — IfcBuildingStorey Spatial Decomposition












By using the inverse relationship IfcBuildingStorey.Decomposes it references
(IfcBuilding || IfcBuildingStorey) through 
IfcRelAggregates.RelatingObjectIfcBuildingStorey, the referenced 
IfcBuildingStorey needs to have a different and higher
 CompositionType, i.e. COMPLEX (if the other IfcBuildingStorey has ELEMENT), or ELEMENT (if the other
 IfcBuildingStorey has PARTIAL).
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Property Sets




The Property Sets concept applies to this entity as shown in Table 10.




			



			PredefinedType			Name			TemplateType




			 			Pset_BuildingStoreyCommon			PSET_OCCURRENCEDRIVEN














			Table 10 — IfcBuildingStorey Property Sets
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Quantity Sets




The Quantity Sets concept applies to this entity as shown in Table 11.
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XSD Specification:


 <xs:element name="IfcBuildingStorey" type="ifc:IfcBuildingStorey" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcBuildingStorey">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcBuildingStorey

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			Elevation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Elevation			 : 			Elevation of the base of this storey, relative to the 0,00 internal reference height of the building. The 0.00 level is given by the absolute above sea level height by the ElevationOfRefHeight attribute given at IfcBuilding.











Inheritance Graph:








 

  			

ENTITY IfcBuildingStorey

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcBuildingStorey

  

 











 

  			

  			



			Elevation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.3.3 IfcElementQuantity
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      An IfcElementQuantity defines a set of derived measures of an element's physical property. Elements could be

      spatial structure elements (like buildings, storeys, or spaces) or building elements (like walls, slabs, finishes).

      The IfcElementQuantity gets assigned to the element by using the IfcRelDefinesByProperties relationship.

    




    

      The optional MethodOfMeasurement attribute defines the code, e.g. from a standard method of measurement, which had

      been used to calculate the element quantity.

    




    

        NOTE  The recognizable values for the name and the method of measurement attributes have to be agreed upon in

        further agreement documents, such as implementers agreements. Some of these agreements might be limited to a

        certain region, to which the method of measurement applies.

    




    

      The name attribute, given at the individual Quantities provides a recognizable semantic meaning of the element

      quantity. Both information is needed to establish a precise meaning for the measure value. An optional description may be

      assigned to each of the Quantities. All quantities assigned by a single instance of IfcElementQuantity

      are deemed to have been generated according to the same method of measurement. However several instances of

      IfcElementQuantity are assignable to an element, thus allowing for an element having quantities generated according

      to several methods of measurement.

    




    

      EXAMPLE  To exchange the net floor area of spaces in the German region (as IfcSpace), the name might be

      'Netto-Grundfläche' (net floor area), and the method of  measurement might be accordingly 'DIN277-2' (German industry

      norm no. 277 edition 2).

    




    

      EXAMPLE  The same instance of IfcSpace may have a different area measure assigned in the German region

      according to a housing regulation, the name would be 'Wohnfläche' and the method of measurement would be '2.BV'. 

      It would be attached to the IfcSpace by a separate IfcRelDefinesByProperties relationship.<

    




    

      The IfcElementQuantity can have the following subtypes of IfcPhysicalQuantity within its SET of

      Quantities, which count for the basis measure types used:

    




    

      			count measure




      			weight measure




      			length measure




      			area measure




      			volume measure




      			time measure




    




    

        HISTORY  New entity in IFC2x.

    




    

      IFC4 CHANGE  Subtyped from new intermediateIfcQuantitySet supertype.

    




    Quantity Use Defintion




    

      Base quantities are quantity definitions that are independent of a particular method of measurement and therefore

      internationally applicable. Base quantities are defined as gross and net values and provided by measurement of the

      correct geometric shape representation of the element. This specification includes a set of base quantity definition.

      See each subtype of IfcElement for applicable base quantities.

    




    

      The following general agreements apply for each base quantity

      set

    




    

      			

        IfcElementQuantity.Name = <name of the qto definition template>

      




      			

        IfcElementQuantity.MethodOfMeasurement = 'BaseQuantities'

      




      			

        IfcElementQuantity.Quantities = SET of subtypes of IfcPhysicalSimpleQuantity with values for the

        Name attribute as published as part of this specifciation.

      




    







XSD Specification:


 <xs:element name="IfcElementQuantity" type="ifc:IfcElementQuantity" substitutionGroup="ifc:IfcQuantitySet" nillable="true"/>


 <xs:complexType name="IfcElementQuantity">


  <xs:complexContent>


   <xs:extension base="ifc:IfcQuantitySet">


    <xs:sequence>


     <xs:element name="Quantities">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcPhysicalQuantity" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcPhysicalQuantity"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcElementQuantity

  

 











 

  			

  			

SUBTYPE OF IfcQuantitySet;

  

 











 

  			

  			



			MethodOfMeasurement			 : 			OPTIONAL IfcStrippedOptional;




			Quantities			 : 			SET [1:?] OF IfcPhysicalQuantity;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			UniqueQuantityNames			 : 			IfcUniqueQuantityNames(Quantities);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			MethodOfMeasurement			 : 			Name of the method of measurement used to calculate the element quantity. The method of measurement attribute has to be made recognizable by further agreements.



IFC2x2 Addendum 1 change: The attribute has been changed to be optional 








			Quantities			 : 			The individual quantities for the element, can be a set of length, area, volume, weight or count based quantities.









Formal Propositions:






			UniqueQuantityNames			 : 			

Every individual IfcPhysicalQuantity within the set Quantities shall have a unique Name attribute value.

HISTORY 

     New rule in IFC4

















Inheritance Graph:








 

  			

ENTITY IfcElementQuantity

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcPropertyDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcPropertySetDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			DefinesType			 : 			SET OF IfcTypeObject FOR HasPropertySets;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByTemplate FOR RelatedPropertySets;




			DefinesOccurrence			 : 			SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;









  

 











 

  			

  			

ENTITY IfcQuantitySet

  

 











 

  			

  			

ENTITY IfcElementQuantity

  

 











 

  			

  			



			MethodOfMeasurement			 : 			OPTIONAL IfcStrippedOptional;




			Quantities			 : 			SET [1:?] OF IfcPhysicalQuantity;









  

 











 

  			

END_ENTITY;
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5.4.3.4 IfcSite
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A site is a defined area of land, possibly covered with water, on which the

project construction is to be completed. A site may be used to erect, retrofit

or turn down building(s), or for other construction related developments.




NOTE  Term according to ISO6707-1 vocabulary

"area of land or water where construction work or other development is

undertaken".




A site may include a definition of the single geographic reference point for

this site (global position using WGS84 with Longitude,

Latitude and Elevation). The precision is provided up to

millionth of a second and it provides an absolute placement in relation to the

real world as used in exchange with geospational information systems. If

asserted, the Longitude, Latitude and Elevation

establish the point in WGS84 where the point 0.,0.,0. of the

LocalPlacement of IfcSite is situated.




The geometrical placement of the site, defined by the

IfcLocalPlacement, shall be always relative to the spatial structure

element, in which this site is included, or absolute, i.e. to the world

coordinate system, as established by the geometric representation context of

the project. The world coordinate system, established at the

IfcProject.RepresentationContexts, may include a definition of the

true north within the XY plane of the world coordinate system, if provided, it

can be obtained at IfcGeometricRepresentationContext.TrueNorth.




A project may span over several connected or disconnected sites. Therefore

site complex provides for a collection of sites included in a project. A site

can also be decomposed in parts, where each part defines a site section. This

is defined by the composition type attribute of the supertype

IfcSpatialStructureElements which is interpreted as follow:






			COMPLEX = site complex




			ELEMENT = site




			PARTIAL = site section









The IfcSite is used to build the spatial structure of a
building (that serves as the primary project breakdown and is 
required to be hierarchical). 






Figure 43 shows the IfcSite as part of the spatial structure. In addition to the logical spatial structure, also the placement hierarchy is shown. In this example the spatial structure hierarchy and the placement hierarchy are identical.





NOTE  Detailed requirements on mandatory element containment and placement structure relationships are given in view definitions and implementer agreements.
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  			Figure 43 — Site composition




  

 













HISTORY  New entity in IFC1.0.




Attribute Use Definition




Figure 44 describes the heights and elevations of the IfcSite. It

is used to provide the geographic longitude, latitude, and height above sea

level for the origin of the site. The origin of the site is the local

placement.




The provision of longitude, latitude, height at the IfcSite for

georeferencing is provided for upward compatibility reasons. It requires a

single instance of IfcSite and WGS84 as coordinate reference

system.




For exact georeferencing (or referencing to any other geographic coordinate

system other than WSG84) the entities IfcCoordinateReferenceSystem and

IfcMapConversion have to be used to define an exact mapping of the

project engineering coordinate system to the geographic (or map) coordinate

system.






			reference height of site is provided by:

IfcSite.RefElevation, it is given according to the height datum used

at this location.




			the reference height of each building situated at the site is given

againt the same height datum used at this location.




			the elevations of each storey belonging to each building are given

as local height relative to the reference height of the building.
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Figure 44 — Site elevations





















Building Programming
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Property Sets




The Property Sets concept applies to this entity as shown in Table 12.




			



			PredefinedType			Name			TemplateType




			 			Pset_SiteCommon			 














			Table 12 — IfcSite Property Sets
















			Exchange
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Spatial Decomposition




The Spatial Decomposition concept applies to this entity as shown in Table 13.




			



			Spatial Parts




			IfcProject




			IfcSite














			Table 13 — IfcSite Spatial Decomposition












By using the inverse relationship IfcSite.Decomposes it references IfcProject ||
IfcSite through IfcRelAggregates.RelatingObject, If it 
refers to another instance of IfcSite, the referenced
 IfcSite needs to have a different and higher 
CompositionType, i.e. COMPLEX (if the other IfcSite
 has ELEMENT), or ELEMENT (if the other IfcSite has 
PARTIAL).
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Spatial Composition




The Spatial Composition concept applies to this entity as shown in Table 14.




			



			Spatial Composite




			IfcBuilding




			IfcSpace














			Table 14 — IfcSite Spatial Composition












By using the inverse relationship IfcSite.IsDecomposedBy it references (em>IfcSite ||
IfcBuilding || IfcSpace by
 IfcRelAggregates.RelatedObjects. If it refers to another
instance of IfcSite, the referenced IfcSite needs to 
have a different and lower CompositionType, i.e. ELEMENT (if the
 other IfcSite has COMPLEX), or PARTIAL (if the other
IfcSite has ELEMENT).
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XSD Specification:


 <xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSite">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSite

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			RefLatitude			 : 			OPTIONAL IfcStrippedOptional;




			RefLongitude			 : 			OPTIONAL IfcStrippedOptional;




			RefElevation			 : 			OPTIONAL IfcStrippedOptional;




			LandTitleNumber			 : 			OPTIONAL IfcStrippedOptional;




			SiteAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			RefElevation			 : 			Datum elevation relative to sea level.






			LandTitleNumber			 : 			The land title number (designation of the site within a regional system).











Inheritance Graph:








 

  			

ENTITY IfcSite

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcSite

  

 











 

  			

  			



			RefLatitude			 : 			OPTIONAL IfcStrippedOptional;




			RefLongitude			 : 			OPTIONAL IfcStrippedOptional;




			RefElevation			 : 			OPTIONAL IfcStrippedOptional;




			LandTitleNumber			 : 			OPTIONAL IfcStrippedOptional;




			SiteAddress			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.3.5 IfcSpace
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A space represents an area or volume bounded actually or theoretically. Spaces are areas or volumes that provide for certain functions within a building.




A space is associated to a building storey (or in case of exterior spaces to a site). A space may span over several connected spaces. Therefore a space group provides for a collection of spaces included in a storey. A space can also be decomposed in parts, where each part defines a partial space. This is defined by the

CompositionType attribute of the supertype IfcSpatialStructureElement which is interpreted as

follow:






			COMPLEX = space group




			ELEMENT = space




			PARTIAL = partial space











NOTE  View definitions and implementation agreements may restrict spaces with CompositionType=ELEMENT to be non-overlapping.




The IfcSpace is used to build the spatial structure of a
building (that serves as the primary project breakdown and is
required to be hierarchical). The spatial structure elements are
linked together by using the objectified relationship
IfcRelAggregates.




Figure 45 shows the IfcSpace as part of the spatial structure. It also serves as the spatial container for space related elements.





NOTE  Detailed requirements on mandatory element containment and placement structure relationships are given in view definitions and implementer agreements.
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			Figure 45 — Space composition

















The following guidelines should apply for using the Name, Description, LongName and ObjectType attributes.






			Name holds the unique name (or space number) from the plan.




			Description holds any additional information field the

user may have specified, there are no further recommendations.




			LongName holds the full name of the space, it is often

used in addition to the Name, if a number is assigned to the

room, then the descriptive name is exchanged as

LongName.




			ObjectType holds the space type, i.e. usually the

functional category of the space .









NOTE  In cases of inconsistency between the

geometric representation of the IfcSpace and the combined

geometric representations of the surrounding

IfcRelSpaceBoundary, the geometric representation of the

space should take priority over the geometric representation of the

surrounding space boundaries.








HISTORY  New entity in IFC1.0








Attribute Use Definition






Figure 46 describes the heights and elevations of the IfcSpace.






			elevation of the space (top of construction slab) equals elevation of storey: provided by IfcBuildingStorey.Elevation relative to IfcBuilding.ElevationOfRefHeight




			elevation of the space flooring (top of flooring on top of slab): provided by IfcSpace.ElevationWithFlooring relative to IfcBuilding.ElevationOfRefHeight




			height of space (top of slab below to bottom of slab above): provided by BaseQuantity with Name="Height"




			floor height of space (top of slab below to top of flooring): provided by BaseQuantity with Name="FinishFloorHeight"




			net height of space (top of flooring to bottom of suspended ceiling): provided by BaseQuantity with Name="FinishCeilingHeight"
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			Figure 46 — Space elevations

















Building Programming
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Identity




The Identity concept applies to this entity.


The GlobalId should not change as long as the function for the room is the same (even if the location of the room is changed in the model).




The Name refers to an alphanumeric number unique to the building, based on location, corresponding to signage for room numbers.
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Descriptions




The Descriptions concept applies to this entity.


The Description refers to the activities and functions that the space is expected to serve.
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Spatial Naming




The Spatial Naming concept applies to this entity.
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Object Typing




The Object Typing concept applies to this entity as shown in Table 15.




			



			Type




			IfcSpaceType














			Table 15 — IfcSpace Object Typing












The Name on the IfcSpaceType refers to a standard naming convention (acronym) for room types used, and is usually a client or company specific code for room templates shared for multiple rooms in a project and/or accross projects.
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Classification




The Classification concept applies to this entity.


The space should be classified by activity (functional category) using a reference library or any national, standard or project specific classification. A single space can have more then one classification assigned.
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Property Sets




The Property Sets concept applies to this entity as shown in Table 16.




			



			PredefinedType			Name			TemplateType




			 			Pset_SpaceCommon			 




			 			Pset_SpaceOccupancyRequirements			 




			 			Pset_SpaceLightingRequirements			 




			 			Pset_SpaceThermalRequirements			 




			 			Pset_SpaceFireSafetyRequirements			 




			 			ePset_SpaceDimensionalRequirements			 




			 			ePset_SpaceOccupancyRequirements			 




			 			ePset_SpaceStructuralRequirements			 




			 			ePset_SpaceCoveringRequirements			 




			 			ePset_SpaceDoorRequirements			 




			 			ePset_SpaceWindowRequirements			 




			 			ePset_SpaceLightingRequirements			 




			 			ePset_SpaceThermalRequirements			 




			 			ePset_SpaceElectricalRequirements			 




			 			ePset_SpaceCommunicationsRequirements			 




			 			ePset_SpaceSecurityRequirements			 




			 			ePset_SpaceSensorRequirements			 




			 			ePset_SpaceEmergencyRequirements			 




			 			ePset_SpaceSignalingRequirements			 




			 			ePset_SpaceAudiovisualRequirements			 




			 			ePset_SpaceAcousticRequirements			 




			 			ePset_SpaceWaterRequirements			 




			 			ePset_SpaceExhaustRequirements			 




			 			ePset_SpaceGasProvisionRequirements			 




			 			ePset_SpaceMaintenanceRequirements			 




			 			ePset_SpaceCustomRequirements			 














			Table 16 — IfcSpace Property Sets
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Properties on Occurrences




The Properties on Occurrences concept applies to this entity as shown in Table 17.




			



			Pset			Property			Type			ReferencePath




			ePset_SpaceStructuralRequirements			FloorLoad			IfcPlanarForceMeasure			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcSlab.HasAssignments[*]\IfcRelAssignsToProduct.RelatedObjects[*]\IfcStructuralSurfaceMember.AssignedStructuralActivity[*]\IfcRelConnectsStructuralActivity.RelatingStructuralActivity\IfcStructuralSurfaceAction.AppliedLoad\IfcStructuralLoadPlanarForce.PlanarForceZ




			Pset_SpaceCoveringRequirements			FloorCovering			IfcLabel			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/FLOORING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name




			Pset_SpaceCoveringRequirements			WallCovering			IfcLabel			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CLADDING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name




			Pset_SpaceCoveringRequirements			CeilingCovering			IfcLabel			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CEILING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name




			Pset_SpaceLightingRequirements			NoArtificialLighting			IfcBoolean			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcLightFixture




			ePset_SpaceElectricalRequirements			OutletsMains			IfcInteger			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet




			ePset_SpaceWaterRequirements			FloorDrain			IfcBoolean			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcWasteTerminal




			ePset_SpaceCommunicationsRequirements			OutletsICT			IfcInteger			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/DATAOUTLET




			ePset_SpaceCommunicationsRequirements			OutletsTelephone			IfcInteger			\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/TELEPHONEOUTLET














			Table 17 — IfcSpace Properties on Occurrences












Specific properties identified within this concept are mandatory, and may be automatically enforced via constraints, where IfcMetric.ReferencePath maps to specific instances or attributes that may be compared with the specified property value.
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Spatial Decomposition




The Spatial Decomposition concept applies to this entity.


By using the inverse relationship IfcSpace.Decomposes it references IfcSite ||
IfcBuildingStorey || IfcSpace by 
IfcRelAggregates.RelatingObject. If it refers to another 
instance of IfcSpace, the referenced IfcSpace 
needs to have a different and higher CompositionType, i.e.
COMPLEX (if the other IfcSpace has ELEMENT), or ELEMENT (if 
the other IfcSpace has PARTIAL).
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FootPrint GeomSet Geometry




The FootPrint GeomSet Geometry concept applies to this entity as shown in Table 18.




			



			Identifier			Type			Items			Description




			FootPrint			Curve2D			IfcBoundedCurve			A single curve defining the outer boundary














			Table 18 — IfcSpace FootPrint GeomSet Geometry













The following constraints apply to the 2D representation:







 
			An IfcBoundedCurve is required, using
IfcPolyline for faceted space contours or
 IfcCompositeCurve for space contours with arc segments. For
 spaces with inner boundaries, a set of IfcBoundedCurve's is
 used, that should be grouped into an
 IfcGeometricCurveSet.
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  			EXAMPLE  Figure 47 shows a two-dimensional bounded curve representing the
foot print of IfcSpace.




 





 

  			Figure 47 — Space footprint
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Body SweptSolid Geometry




The Body SweptSolid Geometry concept applies to this entity.



The following constraints apply to the standard
representation:




			Solid: IfcExtrudedAreaSolid is required,



			Profile: IfcArbitraryClosedProfileDef is
required, IfcArbitraryProfileDefWithVoids shall be
supported.



			Extrusion: The extrusion direction shall be vertically,
i.e., along the positive Z Axis of the co-ordinate system of the
containing spatial structure element.








Figure 48 shows an extrusion of an arbitrary profile definition with voids into the swept area solid of IfcSpace.
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			Figure 48 — Space body swept solid
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Assigned Control




The Assigned Control concept applies to this entity as shown in Table 19.




			



			Type




			IfcWorkCalendar














			Table 19 — IfcSpace Assigned Control












Spaces may be assigned to calendars indicating occupancy schedules.  Such calendars may in turn be assigned to occupants identifying the organization and population.
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Tabular Constraints




The Tabular Constraints concept applies to this entity as shown in Table 20.




			



			Identifier			ReferencePath			Description




			Identification			\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId			This column identifies the element according to the GlobalId of its type, using the same encoding defined by IfcGloballyUniqueId.




			Count			\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId			This column indicates the count of elements resolving to the same unique ID.




			Name			\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name			This column indicates the name of the element type.














			Table 20 — IfcSpace Tabular Constraints












Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 

Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 

Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 
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XSD Specification:


 <xs:element name="IfcSpace" type="ifc:IfcSpace" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>


 <xs:complexType name="IfcSpace">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpace

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElement;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;




			ElevationWithFlooring			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			NOT(EXISTS(PredefinedType)) OR

 (PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR

 ((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS (SELF\IfcObject.ObjectType));


  			CorrectTypeAssigned			 : 			(SIZEOF(IsTypedBy) = 0) OR

  ('IFCPRODUCTEXTENSION.IFCSPACETYPE' IN TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			PredefinedType			 : 			

Predefined generic types for a space that are specified in an enumeration. There might be property sets defined specifically for each predefined type.



NOTE  Previous use had been to indicates whether the IfcSpace is an interior space by value INTERNAL, or an exterior space by value EXTERNAL. This use is now deprecated, the property 'IsExternal' at 'Pset_SpaceCommon' should be used instead.






IFC4 CHANGE  The attribute has been renamed from ExteriorOrInteriorSpace with upward compatibility for file based exchange.








			ElevationWithFlooring			 : 			Level of flooring of this space; the average shall be taken, if the space ground surface is sloping or if there are level differences within this space. 









Formal Propositions:






			CorrectPredefinedType			 : 			

Either the PredefinedType attribute is unset (e.g. because an IfcSpaceType is associated), or the inherited attribute ObjectType shall be provided, if the PredefinedType is set to USERDEFINED.





			CorrectTypeAssigned			 : 			

Either there is no space type object associated, i.e. the IsTypedBy inverse relationship is not provided, or the associated type object has to be of type IfcSpaceType.














Inheritance Graph:








 

  			

ENTITY IfcSpace

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcSpace

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;




			ElevationWithFlooring			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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5.4.3.6 IfcSpaceType
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      A space represents an area or volume bounded actually or

      theoretically. Spaces are areas or volumes that provide for

      certain functions within a building.

    




    

      The IfcSpaceType defines a list of commonly shared

      defines commonly shared information for occurrences of

      spaces. The set of shared information may include:

    




    

      			common properties within shared property sets

      




      			common shape representations

      




    




    

      It is used to define an space specification (i.e. the

      specific space information, that is common to all occurrences

      of that space type. Space types may be exchanged without

      being already assigned to occurrences.

    




    

      NOTE  The space types are often used to represent

      space catalogues, less so for sharing a common representation

      map. Space types in a space catalogue share same space

      classification and a common set of space requirement

      properties.

    




    

      The occurrences of IfcSpaceType are represented by

      instances of IfcSpace.

    




    

      HISTORY  New entity in IFC2x3.

    




    

      IFC4 CHANGE  The attribute LongName has been

      added to the end of the entity definition.

    






    Geometry Use Definition




    

      The IfcSpaceType may define the shared geometric

      representation for all space occurrences. The

      RepresentationMaps attribute refers to a list of

      IfcRepresentationMap's, that allow for multiple

      geometric representations (e.g. with

      IfcShaperepresentation's having an

      RepresentationIdentifier 'Box', 'FootPrint', or 'Body').

    




    

      NOTE  The product representations are defined as

      representation maps (at the level of the supertype

      IfcTypeProduct, which gets assigned by an element

      occurrence instance through the

      IfcShapeRepresentation.Item[1] being an

      IfcMappedItem. However view definitions and

      implementer agreements may prevent the usage of shared

      geometry for spaces.

    







Building Programming
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Identity




The Identity concept applies to this entity.






			Exchange
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			Import

			

			O








			Export

			

			O
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Property Sets for Types




The Property Sets for Types concept applies to this entity.








			Exchange
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			Import

			

			O








			Export

			

			O



















[bookmark: tabular-constraints]

Tabular Constraints




The Tabular Constraints concept applies to this entity as shown in Table 21.




			



			Identifier			ReferencePath			Description




			Identification			\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId			This column identifies the element according to the GlobalId of its type, using the same encoding defined by IfcGloballyUniqueId.




			Count			\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId			This column indicates the count of elements resolving to the same unique ID.




			Name			\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name			This column indicates the name of the element type.














			Table 21 — IfcSpaceType Tabular Constraints












Furniture, Fixtures, and Equipment (FF&E) schedules may be defined using tabular constraints. 

Software observing the IFC constraint model may validate such schedules as any other tabular constraint. 

Implementing software may enable direct viewing and/or editing of such schedules, automatically generate such schedules based on building model data, automatically generate building model data according to schedules, or a combination thereof. 










			Exchange
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			Import

			

			








			Export

			

			






















XSD Specification:


 <xs:element name="IfcSpaceType" type="ifc:IfcSpaceType" substitutionGroup="ifc:IfcSpatialStructureElementType" nillable="true"/>


 <xs:complexType name="IfcSpaceType">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialStructureElementType">


    <xs:attribute name="PredefinedType" type="ifc:IfcSpaceTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpaceType

  

 











 

  			

  			

SUBTYPE OF IfcSpatialStructureElementType;

  

 











 

  			

  			



			PredefinedType			 : 			IfcSpaceTypeEnum;




			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			CorrectPredefinedType			 : 			(PredefinedType <> IfcSpaceTypeEnum.USERDEFINED) OR 

((PredefinedType = IfcSpaceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcSpatialElementType.ElementType));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			PredefinedType			 : 			

Predefined types to define the particular type of space. There may be property set definitions available for each predefined type.





			LongName			 : 			

Long name for a space type, used for informal purposes. It should be used, if available, in conjunction with the inherited Name attribute.



  NOTE  In many scenarios the Name attribute refers to the short name or number of a space type, and the LongName refers to the full descriptive name.








  IFC4 CHANGE  New attribute added at the end of entity definition.















Formal Propositions:






			CorrectPredefinedType			 : 			

The inherited attribute ElementType shall be provided, if the PredefinedType is set to USERDEFINED.














Inheritance Graph:








 

  			

ENTITY IfcSpaceType

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcTypeObject

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

  			

ENTITY IfcSpaceType

  

 











 

  			

  			



			PredefinedType			 : 			IfcSpaceTypeEnum;




			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.2.1 IfcSpaceTypeEnum






This enumeration defines the available generic types for IfcSpace and

IfcSpaceType.








HISTORY  New enumeration in IFC2x3.










IFC4 CHANGE  The enumerators INTERNAL and EXTERNAL have been added for upward compatibility to

replace InteriorOrExteriorSpace usage.








Enumerated Item Definitions:






			SPACE: Any space not falling into another category.




			NOTE  For classification of spaces according to its

function that is often determined by national classification

systems use IfcClassificationReference via the

relationship IfcRelAssociatesClassification.














			PARKING: A space dedication for use as a parking spot

for vehicles, including access, such as a parking aisle




			GFA: Gross Floor Area - a specific kind of space for

each building story that includes all net area and construction

area (also the external envelop). Provision of such a specific

space is often required by regulations.




			INTERNAL:



			NOTE  the use is deprecated and

only provided for backward compatibility

purposes.














			EXTERNAL:




			NOTE  the use is deprecated and

only provided for backward compatibility

purposes.


















XSD Specification:


 <xs:simpleType name="IfcSpaceTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="space"/>


   <xs:enumeration value="parking"/>


   <xs:enumeration value="gfa"/>


   <xs:enumeration value="internal"/>


   <xs:enumeration value="external"/>


   <xs:enumeration value="userdefined"/>


   <xs:enumeration value="notdefined"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcSpaceTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

SPACE, 
PARKING, 
GFA, 
INTERNAL, 
EXTERNAL, 
USERDEFINED, 
NOTDEFINED);  

 











 

  			

END_TYPE;
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5.4.3.7 IfcSpatialElement
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    A spatial element is the

      generalization of all spatial elements that might be used

      to define a spatial structure or to define spatial zones.

    




    

      			a hierarchical spatial structure element as

      IfcSpatialStructureElement

        

          			a spatial structure is a hiearchical decomposition

          of the project. That spatial structure is often used to

          provide a project structure to organize a building

          project.

          




          			A spatial project structure might define as many

          levels of decomposition as necessary for the building

          project. Elements within the spatial project structure

          are site, building, storey, and space

          




        




      




      			a spatial zone as IfcSpatialZone

        

          			a spatial zone is a non-hierarchical and

          potentially overlapping decomposition of the project

          under some functional consideration.

          




          			a spatial zone might be used to represent a thermal

          zone, a lighting zone, a usable area zone.

          




          			a spatial zone might have its independent placement

          and shape representation.

          




        




      




    




    

      HISTORY  New entity in IFC4.

    







XSD Specification:


 <xs:element name="IfcSpatialElement" type="ifc:IfcSpatialElement" abstract="true" substitutionGroup="ifc:IfcProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProduct"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElement)

  

 











 

  			

  			

SUBTYPE OF IfcProduct;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			LongName			 : 			

Long name for a spatial structure element, used for informal purposes. It should be used, if available, in conjunction with the inherited Name attribute.



  NOTE  In many scenarios the Name attribute refers to the short name or number of a spacial element, and the LongName refers to the full descriptive name.

















Inheritance Graph:








 

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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5.4.3.8 IfcSpatialElementType
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IfcSpatialElementType

defines a list of commonly shared property set definitions of a

spatial structure element and an optional set of product

representations. It is used to define a spatial element

specification (the specific element information, that is

common to all occurrences of that element type).






NOTE  The product representations are defined as

representation maps (at the level of the supertype

IfcTypeProduct, which gets assigned by an element

occurrence instance through the

IfcShapeRepresentation.Item[1] being an

IfcMappedItem.








A spatial element type is used to define the common properties

of a certain type of a spatial structure element that may be

applied to many instances of that type to assign a specific

style. Spatial element types (i.e. the instantiable subtypes) may

be exchanged without being already assigned to occurrences.








NOTE  The spatial element types are often used to

represent catalogues of predefined spatial types for shared

attributes, less so for sharing a common representation

map.








The occurrences of subtypes of the abstract

IfcSpatialElementType are represented by instances of

subtypes of the abstract IfcSpatialElement.






HISTORY  New entity in IFC4.











XSD Specification:


 <xs:element name="IfcSpatialElementType" type="ifc:IfcSpatialElementType" abstract="true" substitutionGroup="ifc:IfcTypeProduct" nillable="true"/>


 <xs:complexType name="IfcSpatialElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcTypeProduct"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpatialStructureElementType)

  

 











 

  			

  			

SUBTYPE OF IfcTypeProduct;

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ElementType			 : 			

The type denotes a particular type that indicates the object further. The use has to be established at the level of instantiable subtypes. In particular it holds the user defined type, if the enumeration of the attribute 'PredefinedType' is set to USERDEFINED. 












Inheritance Graph:








 

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcTypeObject

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.3.9 IfcSpatialStructureElement
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A spatial structure element

(IfcSpatialStructureElement) is the generalization of all

spatial elements that might be used to define a spatial

structure. That spatial structure is often used to provide a

project structure to organize a building project.




A spatial project structure might define as many levels of

decomposition as necessary for the building project. Elements

within the spatial project structure are:






			site as IfcSite




			building as IfcBuilding




			storey as IfcBuildingStorey




			space as IfcSpace









or aggregations or parts thereof. The composition type

declares an element to be either an element itself, or an

aggregation (complex) or a decomposition (part). The

interpretation of these types is given at each subtype of

IfcSpatialStructureElement.




The IfcRelAggregates is defined as an 1-to-many

relationship and used to establish the relationship between

exactly two levels within the spatial project structure. Finally

the highest level of the spatial structure is assigned to

IfcProject using the IfcRelAggregates.




Informal Propositions:






			The spatial project structure, established by the

IfcRelAggregates, shall be acyclic.




			A site should not be (directly or indirectly) associated to a

building, storey or space.




			A building should not be (directly or indirectly) associated

to a storey or space.




			A storey should not be (directly or indirectly) associated to

a space.









HISTORY  New entity in IFC2x.






Relationship Use Definition




The subtypes of IfcSpatialStructureElement relate to

other elements and systems by establishing the following

relationships:






			Containment of elements :

IfcRelContainedInSpatialStructure by inverse attribute

ContainsElements, used to assign any element, like

building elements, MEP elements, etc. to the spatial structure

element in which they are primarily contained.



			NOTE  This relationship is

mandatory for elements in several view definitions and

implementer agreements.














			Reference of elements :

IfcRelReferencedInSpatialStructure by inverse attribute

ReferencesElements, used to reference any element, like

building elements, MEP elements, etc. in spatial structure

elements, other then the one, where it is contained.




			Reference of systems : IfcRelServicesBuildings

by inverse attribute ServicedBySystems, used to reference

a sytem, like a building service or electrical distribution

system, a zonal system, or a structural analysis system, that is

assigned to this spatial structure element.



			NOTE  Elements within the

referenced system may be directly contained (or referenced) by

other spatial structure elements.



















The subtypes of IfcSpatialStructureElement relate to

each other by using the IfcRelAggregates relationship to

build the project spatial structure.






Figure 49 shows the use of IfcRelAggregates to establish a spatial structure including site, building, building section and storey. More information is provided at the level of the subtypes.
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			Figure 49 — Spatial structure element composition

















XSD Specification:


 <xs:element name="IfcSpatialStructureElement" type="ifc:IfcSpatialStructureElement" abstract="true" substitutionGroup="ifc:IfcSpatialElement" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElement" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElement"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcBuilding, IfcBuildingStorey, IfcSite, IfcSpace))

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElement;

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR41			 : 			(HIINDEX(SELF\IfcObjectDefinition.Decomposes) = 1) 

AND

('IFCKERNEL.IFCRELAGGREGATES' IN TYPEOF(SELF\IfcObjectDefinition.Decomposes[1])) 

AND

(('IFCKERNEL.IFCPROJECT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject)) OR

 ('IFCPRODUCTEXTENSION.IFCSPATIALSTRUCTUREELEMENT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject))

);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:











Formal Propositions:






			WR41			 : 			All spatial structure elements shall be associated (using the IfcRelAggregates relationship) with another spatial structure element, or with IfcProject.













Inheritance Graph:








 

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcProduct

  

 











 

  			

  			



			ObjectPlacement			 : 			OPTIONAL IfcStrippedOptional;




			Representation			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElement

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialStructureElement

  

 











 

  			

  			



			CompositionType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.3.10 IfcSpatialStructureElementType






			[image: ]			Type d'élément de la structure spatiale




			[image: ]			Räumliches Strukturelement - Typ











    

      The element type

      (IfcSpatialStructureElementType) defines a list of

      commonly shared property set definitions of a spatial

      structure element and an optional set of product

      representations. It is used to define an element

      specification (i.e. the specific element information, that

      is common to all occurrences of that element type).

    




    

      NOTE  The product representations are defined as

        representation maps (at the level of the supertype

        IfcTypeProduct, which gets assigned by an element

        occurrence instance through the

        IfcShapeRepresentation.Item[1] being an

        IfcMappedItem.

    







    

      A spatial structure element type is used to define the

      common properties of a certain type of a spatial structure

      element that may be applied to many instances of that type

      to assign a specific style. Spatial structure element types

      (the instantiable subtypes) may be exchanged without

      being already assigned to occurrences.

    




    

        NOTE  The spatial structure element types are

        often used to represent catalogues of predefined spatial

        types for shared attributes, less so for sharing a common

        representation map.

      




    




    

      The occurrences of subtypes of the

      abstract IfcSpatialStructureElementType are

      represented by instances of subtypes of

      IfcSpatialStructureElement.

    




    

      HISTORY  New entity in IFC2x3.

    







XSD Specification:


 <xs:element name="IfcSpatialStructureElementType" type="ifc:IfcSpatialStructureElementType" abstract="true" substitutionGroup="ifc:IfcSpatialElementType" nillable="true"/>


 <xs:complexType name="IfcSpatialStructureElementType" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSpatialElementType"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSpaceType)

  

 











 

  			

  			

SUBTYPE OF IfcSpatialElementType;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcTypeObject

  

 











 

  			

  			



			ApplicableOccurrence			 : 			OPTIONAL IfcStrippedOptional;




			HasPropertySets			 : 			OPTIONAL SET [1:?] OF IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			Types			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatingType;









  

 











 

  			

  			

ENTITY IfcTypeProduct

  

 











 

  			

  			



			RepresentationMaps			 : 			OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;




			Tag			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcSpatialElementType

  

 











 

  			

  			



			ElementType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcSpatialStructureElementType

  

 











 

  			

END_ENTITY;
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5.4.3.11 IfcSystem






			[image: ]			Système
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      A system is an organized combination of

      related parts within an AEC product, composed for a common

      purpose or function or to provide a service. A system is

      essentially a functionally related aggregation of products.

      The grouping relationship to one or several instances of

      IfcProduct (the system members) is handled by

      IfcRelAssignsToGroup.

    




    

      NOTE  The use of IfcSystem often

      applies to the representation of building services related

      systems, such as the piping system, cold water system, etc.

      Members within such a system may or may not be connected

      using the connectivity related entities (through IfcDistributionPort).

    




    

      HISTORY  New entity in IFC1.0

    







XSD Specification:


 <xs:element name="IfcSystem" type="ifc:IfcSystem" substitutionGroup="ifc:IfcGroup" nillable="true"/>


 <xs:complexType name="IfcSystem">


  <xs:complexContent>


   <xs:extension base="ifc:IfcGroup"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSystem

  

 











 

  			

  			

SUPERTYPE OF(IfcZone)

  

 











 

  			

  			

SUBTYPE OF IfcGroup;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:













Inheritance Graph:








 

  			

ENTITY IfcSystem

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcGroup

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

  			

ENTITY IfcSystem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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5.4.3.12 IfcZone
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A zone is a group of spaces,

partial spaces or other zones. Zone structures may not be

hierarchical (in contrary to the spatial structure of a project -

see IfcSpatialStructureElement), i.e. one individual

IfcSpace may be associated with zero, one, or several

IfcZone's. IfcSpace's are grouped into an

IfcZone by using the objectified relationship

IfcRelAssignsToGroup as specified at the supertype

IfcGroup.








NOTE  Certain use cases may restrict the

freedom of non hierarchical relationships. In some building

service use cases the zone denotes a view based delimited volume

for the purpose of analysis and calculation. This type of zone

cannot overlap with respect to that analysis, but may overlap

otherwise.










HISTORY  New entity in IFC1.0










IFC4 CHANGE  The entity is now subtyped from IfcSystem (not its supertype IfcGroup) with upward compatibility for file based

exchange.













Building Programming
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Identity




The Identity concept applies to this entity.






			Exchange
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			Import

			O
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			Export
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Property Sets




The Property Sets concept applies to this entity as shown in Table 22.




			



			PredefinedType			Name			TemplateType




			 			Pset_ZoneCommon			PSET_OCCURRENCEDRIVEN














			Table 22 — IfcZone Property Sets
















			Exchange
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			Import

			O

			R








			Export

			O

			R
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Group Assignment




The Group Assignment concept applies to this entity as shown in Table 23.




			



			Type




			IfcSpace














			Table 23 — IfcZone Group Assignment












Zones may have one or more spaces assigned.








			Exchange
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			Import

			O

			O








			Export

			O

			O






















XSD Specification:


 <xs:element name="IfcZone" type="ifc:IfcZone" substitutionGroup="ifc:IfcSystem" nillable="true"/>


 <xs:complexType name="IfcZone">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSystem"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcZone

  

 











 

  			

  			

SUBTYPE OF IfcSystem;

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			(SIZEOF(SELF\IfcGroup.IsGroupedBy) = 0) OR

	(SIZEOF (QUERY (temp <* SELF\IfcGroup.IsGroupedBy[1].RelatedObjects |  

		NOT(('IFCPRODUCTEXTENSION.IFCZONE' IN TYPEOF(temp)) OR 

		('IFCPRODUCTEXTENSION.IFCSPACE' IN TYPEOF(temp)) OR

		('IFCPRODUCTEXTENSION.IFCSPATIALZONE' IN TYPEOF(temp))

	))) = 0);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			LongName			 : 			

Long name for a zone, used for informal purposes. It should be used, if available, in conjunction with the inherited Name attribute.

NOTE  In many scenarios the Name attribute refers to the short name or number of a zone, and the LongName refers to the full name.

  







  IFC4 CHANGE The attribute has been added at the end of the entity definition.













Formal Propositions:






			WR1			 : 			

An IfcZone is grouped by the objectified relationship IfcRelAssignsToGroup. Only objects of type IfcSpace, IfcZone and IfcSpatialZone are allowed as RelatedObjects.














Inheritance Graph:








 

  			

ENTITY IfcZone

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcGroup

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsGroupedBy			 : 			SET OF IfcRelAssignsToGroup FOR RelatingGroup;









  

 











 

  			

  			

ENTITY IfcSystem

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcZone

  

 











 

  			

  			



			LongName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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5.4.5.26 ePset_SpaceAcousticRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace
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			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Acoustic requirements from the client perspective
























			AcousticPrivacy


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AcousticPrivacy: 
























			MaximumSoundLevel


P_SINGLEVALUE

/

IfcSoundPowerLevelMeasure






			[image: ]			MaximumSoundLevel: Maximum accepted sound level in the space in dBA in addition to national codes.
























			OutdoorNoiseSum


P_SINGLEVALUE

/

IfcSoundPowerMeasure






			[image: ]			OutdoorNoiseSum: 
























			NoiseSumdBA


P_SINGLEVALUE

/

IfcSoundPowerLevelMeasure






			[image: ]			NoiseSumdBA: Contribution of noise from the sum of technical systems (dBA)
























			NoiseSumdBC


P_SINGLEVALUE

/

IfcSoundPowerLevelMeasure






			[image: ]			NoiseSumdBC: Contribution of noise from the sum of technical systems (dBC)
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5.4.5.25 ePset_SpaceAudioVisualRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Audiovisual requirements from the client perspective
























			MediaOutlets


P_SINGLEVALUE

/

IfcInteger






			[image: ]			MediaOutlets: Number of (traditional) combined radio/TV outlets (e.g. coax RG-59) in the space (IP-based broadcasting within ICT solutions are not counted here).
























			HearingLoop


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			HearingLoop: Induction loop supply (or similar functional solution) for hearing aid purposes in the space.
























			SpeechSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SpeechSystem: Audio system for amplification and distribution of human speech in the space.
























			SoundDistribution


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SoundDistribution: Audio system for amplification and distribution of program source sound (e.g. from BRD or DVD) in the space.
























			AudiovisualSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AudiovisualSystem: Audiovisual (AV) control system for operating AV functions (audio, video, lighting, window shades, preset scenarios etc) in the space.
























			RemoteObservationSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			RemoteObservationSystem: Remote activity listening and/or observation in the space from activities in other spaces, through transfer of audio and/or video signals.
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5.4.5.20 ePset_SpaceCommunicationsRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 Any verbal description of the Telecommunication requirements from the client perspective
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Telecommunication requirements from the client perspective
























			OutletsICT


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OutletsICT: Number of outlets for normal Information and Communications Technology (ICT) supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling.
























			OutletsTelephone


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OutletsTelephone: Number of outlets for traditional telephone supply in the space. Typically this is RJ-11 or RJ-45 outlets for copper cabling, the cabling often being lower rated than datacom cabling. IP-telephony within ICT solutions are not counted here.
























			WLANCoverate


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			WLANCoverate: WLAN coverage area
























			LocalSignaling


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LocalSignaling: Local signaling requirements between spaces or functions that need separate cabling. Signaling type and affected spaces can be specified. 
























			Fibers


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Fibers: In certain spaces connection speed and tolerance for disturbance require light fiber installations for telecommunication.
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5.4.5.14 ePset_SpaceCoveringRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace
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			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Covering requirements from the client perspective
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5.4.5.31 ePset_SpaceCustomRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace
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			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any other requirements or properties that needs to be excanged and is not covered by this ER. E.g. client specific requirements.
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5.4.5.11 ePset_SpaceDimensionalRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			MinimumPlenumHeight


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumPlenumHeight: The plenum or air space between the suspended ceiling and the slab surface/deck above.
























			MinimumLength


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumLength: The minimum required length or width of the space
























			MinimumWidth


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumWidth: The minimum required width of the space
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5.4.5.15 ePset_SpaceDoorRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace
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			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the door requirements from the client perspective
























			Material


P_REFERENCEVALUE

/

IfcMaterial

/

IfcMaterial: 






			[image: ]			Material: Required or prohibited materials, with associated required minimum thickness 
























			MinimumThickness


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumThickness: Required or prohibited materials, with associated required minimum thickness 
























			FireRating


P_SINGLEVALUE

/

IfcLabel






			[image: ]			FireRating: Fire rating
























			MinimumWidth


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumWidth: Clear width (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.
























			MinimumHeight


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MinimumHeight: Clear height (unobstructed clearance) for minimum one of the doors leading to the space. Unobstructed clearance refers to net inner dimensions of door frame.
























			GlazedLight


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			GlazedLight: Glazing within the door leaf
























			GlazedSideLight


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			GlazedSideLight: Glazing within frame system, but adjacent to door 
























			OperationType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			OperationType: Required operation type for doors required by the space function (swing door inwards, sliding door, revolving door, etc.)
























			LockingType


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LockingType: State if the doors to/from the space requires special locking types
























			Louvers


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Louvers: The space function requires louvres in the door(s)
























			TransitionThreshold


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			TransitionThreshold: Lowered threshold or not
























			ContainmentThreshold


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			ContainmentThreshold: Minimum height
























			AccessSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AccessSystem: Access controlled door required, by means of magnetic stripe card reader, proximity reader, or some other means of controlled access through door. 
























			DoorHolder


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			DoorHolder: Door holders (part of fire alarm system) mounted on door/wall, for locking doors in normally open position. 
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5.4.5.19 ePset_SpaceElectricalRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Electrical power supply requirements from the client perspective
























			OutletsMains


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OutletsMains: Number of electrical power outlets (sockets)
























			OutletsBackup


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OutletsBackup: Number of electrical power outlets (sockets) in the space supplied from backup (interruptible for some seconds to a few minutes) generator power 
























			OutletsUPS


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OutletsUPS: Number of electrical power outlets (sockets) in the space supplied from UPS (uninterruptible power supply) backup power
























			PermanentlyConnectedEquipment


P_LISTVALUE

/

IfcValue






			[image: ]			PermanentlyConnectedEquipment: 
























			CleanPower


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			CleanPower: Power filtering (ensure stable power frequency)
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5.4.5.23 ePset_SpaceEmergencyRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Emergency requirements from the client perspective
























			SOSTelephoneSupplies


P_SINGLEVALUE

/

IfcInteger






			[image: ]			SOSTelephoneSupplies: Number of emergency call supplies in the space. IP-based signaling within ICT solutions are not counted here
























			FireAlarmDescription


P_SINGLEVALUE

/

IfcText






			[image: ]			FireAlarmDescription: Special fire alarm requirements (e.g. detector type or sensitivity) required in the space, beyond fire code, regulations etc.
























			FireExtinguisher


P_SINGLEVALUE

/

IfcLabel






			[image: ]			FireExtinguisher: Special fire extinguishing requirements (e.g. type) required in the space, beyond fire code, regulations etc.
























			MedicalSupplies


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			MedicalSupplies: State if emergency medical supplies is required in the room
























			MassNotificationSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			MassNotificationSystem: Ability to receive messages
























			DuressAlarm


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			DuressAlarm: 
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5.4.5.28 ePset_SpaceExhaustRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Exhaust requirements from the client perspective
























			ExhaustVentilation


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ExhaustVentilation: The removal of foul/contaminated/toxic air from a space by a mechanical means by a separate exhaust air system
























			KitchenExhaust


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			KitchenExhaust: The removal of fatty/greasy/oily air from a food preparation space by a mechanical means by a separate exhaust air system.
























			RestroomExhaust


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			RestroomExhaust: 
























			WasteSuction


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			WasteSuction: The removal of waste from space by means of an automatic vacuum based ducting system, for further collection and treatment.
























			FabricSuction


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			FabricSuction: The removal of fabrics/clothes  from space by means of an automatic vacuum based ducting system, for cleaning etc.
























			CentralVacuumSystem


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			CentralVacuumSystem: If a central vacuum system































[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcproductextension/pset/epset_spacegasprovisionrequirements.htm











5.4.5.29 ePset_SpaceGasProvisionRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Gas requirements from the client perspective
























			AirMedical


P_SINGLEVALUE

/

IfcInteger






			[image: ]			AirMedical: Number of pressurized treated air outlets for medical purposes in the space.
























			AirTechnical


P_SINGLEVALUE

/

IfcInteger






			[image: ]			AirTechnical: Number of pressurized air outlets for technical purposes in the space.
























			Oxygen


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Oxygen: Number of Oxygen gas supply outlets in the space.
























			Helium


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Helium: Number of Helium gas supply outlets in the space.
























			Argon


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Argon: Number of Argon gas supply outlets in the space.
























			Nitrogen


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Nitrogen: Number of Nitrogen gas supply outlets in the space.
























			Hydrogen


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Hydrogen: Number of Hydrogen gas supply outlets in the space.
























			NitrousOxide


P_SINGLEVALUE

/

IfcInteger






			[image: ]			NitrousOxide: Number of Nitrous oxide (‘laughing gas’) gas supply outlets in the space.
























			CarbonDioxide


P_SINGLEVALUE

/

IfcInteger






			[image: ]			CarbonDioxide: Number of Carbon dioxide gas supply outlets in the space.
























			PropaneGas


P_SINGLEVALUE

/

IfcInteger






			[image: ]			PropaneGas: Number of Propane gas supply outlets in the space.
























			Positioning


P_SINGLEVALUE

/

IfcText






			[image: ]			Positioning: Description of requirements for exact positioning on specific space surfaces of gas supply outlets
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5.4.5.17 ePset_SpaceLightingRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Lighting requirements from the client perspective
























			DirectDaylight


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			DirectDaylight: If direct day lighting to the space (through glazing in outer wall etc) is required, or if indirect day lighting through mirror systems, fibre optic systems etc is also considered sufficient to fulfil requirement
























			ArtificialLighting


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ArtificialLighting: If artificial lighting to the space is not required.
























			LocalControlDaylightDensity


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LocalControlDaylightDensity: Control system for daylighting.
























			LocalControlArtificialLightDensity


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LocalControlArtificialLightDensity: Continuous adjustment/dimming of illumination level. 
























			InternalShading


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			InternalShading: Various window blinds, shades, curtains, e.g. shutters, Venetian blinds, roller shades and curtain-like track blinds, enabling (a) limited darkening or (b) total darkening of the space from outside (sun) light.
























			Zoning


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Zoning: Separate lighting switch on/off function for individual zones in the space
























			ColorTemperature


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			ColorTemperature: Color temperature of light source, expressed as Kelvin (K).
























			ColorRenderingIndex


P_SINGLEVALUE

/

IfcReal






			[image: ]			ColorRenderingIndex: The Color Rendering Index (CRI) is a measure of the ability of a light source to reproduce the colors of various objects being lit by the source
























			UnifiedGlareRating


P_SINGLEVALUE

/

IfcReal






			[image: ]			UnifiedGlareRating: Unified Glare Rating (UGR) tabular method according to CIE publication no. 117-1995. 
























			Illuminance


P_SINGLEVALUE

/

IfcIlluminanceMeasure






			[image: ]			Illuminance: Illuminance (illumination level), measured as Lux, according to CIE lux tables. local standards and recommendations. 
























			SurfaceReflectance


P_SINGLEVALUE

/

IfcPositiveRatioMeasure






			[image: ]			SurfaceReflectance: Reflectance values are cricitical in order to calculate lighting levels accurately.
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5.4.5.30 ePset_SpaceMaintenanceRequirements






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the FM and operation requirements from the client perspective
























			WasteSpecialTreatment


P_SINGLEVALUE

/

IfcLabel






			[image: ]			WasteSpecialTreatment: Waste from running operations that needs special treatment for storage and transport, due to toxic or caustic substances, danger of infection etc.
























			CleaningAgents


P_SINGLEVALUE

/

IfcLabel






			[image: ]			CleaningAgents: Special cleaning agents required in this space, different from project default.
























			CleaningMethods


P_SINGLEVALUE

/

IfcLabel






			[image: ]			CleaningMethods: Special cleaning methods required in this space, different from project default.
























			CleaningIntervals


P_SINGLEVALUE

/

IfcLabel






			[image: ]			CleaningIntervals: Special cleaning intervals required in this space, different from project default.
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5.4.5.12 ePset_SpaceOccupancyRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			SharedUsage


P_SINGLEVALUE

/

IfcText






			[image: ]			SharedUsage: Describe the shared use of the space, if the space has different occupants
























			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Occupancy requirements from the client perspective
























			OccupancySchedulePerWeek


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OccupancySchedulePerWeek: The number of operational service days during a working week when the space will normally be taken into / out of service.
























			OccupancyTimePerDayPeak


P_SINGLEVALUE

/

IfcTime






			[image: ]			OccupancyTimePerDayPeak: The point of time during the day when the space will have its peak of service (with the occupany peak number of people in the space). 
























			OccupancySchedulePerWeekPeak


P_SINGLEVALUE

/

IfcInteger






			[image: ]			OccupancySchedulePerWeekPeak: The number of operational service days during a working week when the space will have its peak of service.
























			PermanentWorkSpace


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			PermanentWorkSpace: The space is used as a permanent work space [TRUE] or not [FALSE]
























			HandicapAccessible


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			HandicapAccessible:  Stating if the room function must be handicap accessible.
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5.4.5.22 ePset_SpaceSecurityRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Security requirements from the client perspective
























			CCTV


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			CCTV: 
























			ScreeningEquipment


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ScreeningEquipment: 
























			IntrusionDetection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IntrusionDetection: 
























			VehicularAccessControl


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			VehicularAccessControl: 
























			ForcedEntryResistance


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ForcedEntryResistance: 
























			BallisticResistance


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			BallisticResistance: 
























			BlastResistance


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			BlastResistance: 
























			WindowGrilles


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			WindowGrilles: 
























			ObjectSecurity


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ObjectSecurity: Object security in the space - protection against theft of valuable objects within the space.
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5.4.5.21 ePset_SpaceSensorRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Sensor requirements from the client perspective
























			Gas


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Gas: State if there is a need for gas sensor
























			Temperature


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Temperature: State if there is a need for temperature sensor
























			AirPresssure


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AirPresssure: State if there is a need for air pressure sensor
























			Radiation


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Radiation: State if there is a need for radiation sensor
























			Sound


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Sound: State if there is a need for sound sensor
























			Humidity


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Humidity: State if there is a need for humidity sensor
























			CO2Sensor


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			CO2Sensor: State if there is a need for CO2 sensor
























			VentilationRate


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			VentilationRate: State if there is a need for monitoring the ventilation rate in the room
























			SmokeDetection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SmokeDetection: State if there is a need for smoke detetion sensor
























			SmokeDetectionType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			SmokeDetectionType: Define required type of smoke sensor
























			OccupancySensor


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			OccupancySensor: State if there is a need for occupancy sensor
























			RelatedAlarms


P_SINGLEVALUE

/

IfcText






			[image: ]			RelatedAlarms: Any verbal description for a combination of different alarms connected to sensors
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5.4.5.24 ePset_SpaceSignalingRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Signaling requirements from the client perspective
























			SignalingLamp


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SignalingLamp: Office signaling (lamp) outside space entrance, indicating vacant or occupied space.
























			TrafficLights


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			TrafficLights: Entrance call system
























			SynchronizedClocks


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SynchronizedClocks: Number of (traditional) synchronized clock supplies in the space. IP-based time synchronization within ICT solutions are not counted here
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5.4.5.13 ePset_SpaceStructuralRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Structural requirements from the client perspective
























			FloorLoad


P_SINGLEVALUE

/

IfcPlanarForceMeasure






			[image: ]			FloorLoad: Maximum load (e. g. through extra heavy equipment)
























			WallMountedEquipment


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			WallMountedEquipment: State if there is wall mounted equipment generating a load to the wall.
























			CeilingMountedEquipment


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			CeilingMountedEquipment: State if there is ceiling mounted equipment generating a load to the slab/deck above.
























			IncomingElectroMagneticProtection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IncomingElectroMagneticProtection: Electromagnetic shielding of the space from outside EM sources
























			OutgoingElectroMagneticProtection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			OutgoingElectroMagneticProtection: Electromagnetic shielding of outside spaces from EM sources inside the space
























			SuppressionIncomingVibration


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SuppressionIncomingVibration: Protection of space against vibration originating from source outside space
























			SuppressionOutgoingVibration


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SuppressionOutgoingVibration: Protection of outside spaces against vibration originating from source inside the space
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5.4.5.18 ePset_SpaceThermalRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the thermal requirements from the client perspective
























			SpaceTemperatureWinter


P_BOUNDEDVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureWinter: Acceptable temperatures during a defined winter period, that is required from a user/designer view point.
























			SpaceTemperatureSummer


P_BOUNDEDVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureSummer: Acceptable temperatures during a defined summer period, that is required from a user/designer view point.
























			Zoning


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Zoning: Different thermal requirements for individual zones inside one space
























			LocalControlHeating


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LocalControlHeating: If space is temperature controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed temperature interval, e.g. +/-3°C.
























			HeatingType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			HeatingType: specific heating type required (e. g. floor heating)
























			CoolingType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			CoolingType: specific colling type required (e. g. cooling beam)
























			LocalControlVentilation


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			LocalControlVentilation: If space is ventilation controlled from a centralized building automation system (BAS), the space can be controlled by the end user from a control switch or dial that locally overrides the BAS function within allowed intervals. 
























			VentilationGeneral


P_SINGLEVALUE

/

IfcText






			[image: ]			VentilationGeneral: Any verbal description of the Ventilation requirements from the client perspective
























			AirQualityGeneral


P_SINGLEVALUE

/

IfcText






			[image: ]			AirQualityGeneral: Any verbal description of the Air quality requirements from the client perspective
























			MaxCO2Level


P_SINGLEVALUE

/

IfcMassDensityMeasure






			[image: ]			MaxCO2Level: 
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5.4.5.27 ePset_SpaceWaterRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Water requirements from the client perspective
























			ColdWaterSupply


P_SINGLEVALUE

/

IfcInteger






			[image: ]			ColdWaterSupply: Number of cold water supplies as pipe stubs, for sink/basin connection. 
























			HotWaterSupply


P_SINGLEVALUE

/

IfcInteger






			[image: ]			HotWaterSupply: Number of hot water supplies as pipe stubs, for sink/basin connection. 
























			FireHoseSupply


P_SINGLEVALUE

/

IfcInteger






			[image: ]			FireHoseSupply: Supply of cold water to the space, terminated in pipe stub and connected to fire hose with fittings and cabinet. Water supply is dimensioned for fire hose.
























			PurifiedWaterSupply


P_SINGLEVALUE

/

IfcInteger






			[image: ]			PurifiedWaterSupply: Number of water supplies as pipe stubs to the space that is purified/treated according to specifications given to comply with purification requirements related to the space function/activity.
























			WaterTemperature


P_BOUNDEDVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			WaterTemperature: Acceptable temperatures for hot water supply to space.
























			Basins


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Basins: Number of sinks, including cold and hot water supplies
























			Toilets


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Toilets: Number of toilets, including cold water supplies and drainage
























			Showers


P_SINGLEVALUE

/

IfcInteger






			[image: ]			Showers: Number of showers, including cold and hot water supplies for shower connection - and drainage
























			FloorDrain


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			FloorDrain: Gully in floor, attached to water drain system.
























			DrainCleansing


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			DrainCleansing: State if there is a need for drain cleansing
























			DrainCleansingType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			DrainCleansingType: Describe type (e.g. oil separator, grease traps)
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5.4.5.16 ePset_SpaceWindowRequirements




PSET_OCCURRENCEDRIVEN

/

IfcSpace






			[image: ]			 
















			General


P_SINGLEVALUE

/

IfcText






			[image: ]			General: Any verbal description of the Window requirements from the client perspective
























			Openability


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			Openability: At least one of the windows in the outer wall(s) of the space permits manual opening/closing (e.g. a casement window or a sash window).
























			EmergencyEgress


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			EmergencyEgress: Where required by code in residences
























			SillHeight


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			SillHeight: 
























			WindowControls


P_SINGLEVALUE

/

IfcLabel






			[image: ]			WindowControls: Manual or electronic operation
























			ThermalTransmittance


P_SINGLEVALUE

/

IfcThermalTransmittanceMeasure






			[image: ]			ThermalTransmittance: Set the maximum heat transmission value according to local building codes
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5.4.5.1 Pset_BuildingCommon




PSET_TYPEDRIVENOVERRIDE

/

IfcBuilding






			[image: ]			 Properties common to the definition of all instances of IfcBuilding. Please note that several building attributes are handled directly at the IfcBuilding instance, the building number (or short name) by IfcBuilding.Name, the building name (or long name) by IfcBuilding.LongName, and the description (or comments) by IfcBuilding.Description. Actual building quantities, like building perimeter, building area and building volume are provided by IfcElementQuantity, and the building classification according to national building code by IfcClassificationReference.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcBuilding. Veuillez noter que plusieurs attributs sont portés directement par l'instance IfcBuilding : le numéro du bâtiment ou nom court (IfcBuilding.Name), le nom ou nom long (IfcBuilding.LongName), et la description ou des commentaires (IfcBuilding.Description). Les quantités réelles du site comme le périmètre, la superficie et le volume du bâtiment sont fournis par des instances de IfcElementQuantity, et la référence à une classification nationale par IfcClassificationReference.




			[image: ]			 IfcBuildingオブジェクトに関する共通プロパティセット定義。建物ナンバーはIfcBuilding.Name、建物名称はIfcBuilding.LondName、そして記述またはコメントはIfcBuilding.Descriptionで設定する。実際の建物に関する数量、例えば建物周囲長、建物面積、建物体積等はIfcElementQuantityで設定する。また、建築基準法の建物分類に関しては、IfcClassificationReferenceで設定する。















			Reference


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			Reference: Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.





			[image: ]			Referenz ID: Identifikator der projektinternen Referenz für dieses Gebäude, z.B. nach der Gebäudelassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.




			[image: ]			Reference: Référence à l'identifiant d'un type spécifié dans le contexte de ce projet (exemple : "type A1"). A fournir s'il n'y a pas de référence à une classification en usage.




			[image: ]			参照記号: このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。




			[image: ]			참조 ID: 이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.























			BuildingID


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			BuildingID: A unique identifier assigned to a building. A temporary identifier is initially assigned at the time of making a planning application. This temporary identifier is changed to a permanent identifier when the building is registered into a statutory buildings and properties database.





			[image: ]			Gebäudekennzeichen: Gebäudekennzeichen dieses Gebäudes. Während der Baueingabe ist es das temporäre Kennzeichnen des Bauantrags.




			[image: ]			IdBatiment: Un identifiant unique attribué au bâtiment. Un identifiant temporaire est attribué au moment de la programmation. Il est ensuite remplacé par un identifiant permanent lorsque le bâtiment est enregistré dans une base de données de nature règlementaire.




			[image: ]			建物記号: 建物に付与されるユニークな識別子。計画要請の際に使用される初期の一時的な識別子。この一時的な識別子は、建物が正式に登録された際に恒久的な識別子へと変更される。




			[image: ]			건물 ID: 건물에 부여되는 고유 식별자이다. 계획 요청시 사용되는 초기 임시 식별자이다. 이 임시 식별자는 건물이 정식으로 등록된 경우에 영구적인 식별자로 변경된다.























			IsPermanentID


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IsPermanentID: Indicates whether the identity assigned to a building is permanent (= TRUE) or temporary (=FALSE).





			[image: ]			Gebäudekennzeichen permanent: Angabe, on das angegebene Gebäudekennzeichen permanent ist (TRUE), oder eine temporäre Antragsnummer (FALSE).




			[image: ]			IdPermanent: Indique si l'identifiant attribuée au bâtiment est permanent (=VRAI) ou temporaire (=FAUX).




			[image: ]			永久ID区分: 建物IDが恒久的なIDかどうかのブーリアン値。




			[image: ]			영구 ID 구분: 건물 ID가 영구적인 ID 여부값























			ConstructionMethod


P_SINGLEVALUE

/

IfcLabel






			[image: ]			ConstructionMethod: The type of construction action to the building, the project deals with, e.g. new construction, renovation, refurbishment, etc.





			[image: ]			Konstruktionsart: Wesentliche Konstruktionsart des Gebäudes (Stahlbeton, Stahlbau, Holzfachwerk, etc.)




			[image: ]			RisqueIncendieUsagePrincipal: Le type d'intervention sur le bâtiment : construction neuve, rénovation, réhabilitation, etc.




			[image: ]			工事種別: 工事におけるタイプ。例：新築・リノベーション・改装等。




			[image: ]			공사 종류: 공사의 유형. 예 : 신축 리노베이션 · 개장 등.























			FireProtectionClass


P_SINGLEVALUE

/

IfcLabel






			[image: ]			FireProtectionClass: Main fire protection class for the building which is assigned from the fire protection classification table as given by the relevant national building code.





			[image: ]			Gebäudeklasse Brandschutz: Zugewiesene Gebäudeklasse nach der nationalen Brandschutzverordnung.




			[image: ]			RisqueIncendieUsageSecondaire: Classe principale de protection contre le risque incendie, selon la réglementation nationale.




			[image: ]			耐火等級: 主要な防火等級。関連する建築基準法、消防法などの国家基準を参照。




			[image: ]			방화 등급: 주요 방화 등급. 관련 건축 기준법, 소방법 등의 국가 표준을 참조하십시오.























			SprinklerProtection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtection: Indication whether this object is sprinkler protected (TRUE) or not (FALSE).





			[image: ]			Sprinklerschutz: Angabe, ob das Gebäude durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).




			[image: ]			ProtectionParSprinkler: Indication selon laquelle ce bâtiment bénéficie d'une protection par sprinkler (VRAI) ou non (FAUX).




			[image: ]			スプリンクラー防御: スプリンクラー設備の有無を示すブーリアン値。




			[image: ]			스프링 클러 방어: 스프링 클러 설비의 유무를 나타내는 값























			SprinklerProtectionAutomatic


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtectionAutomatic: Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).





			[image: ]			Sprinklerschutz automatisch: Angabe, ob das Gebäude durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).




			[image: ]			ProtectionAutomatiqueParSprinkler: Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX).




			[image: ]			スプリンクラー防御自動区分: スプリンクラー設備が自動かどうか示すブーリアン値。




			[image: ]			스프링 클러 방어 자동 구분: 스프링 클러 설비가 자동 여부를 나타내는 값























			OccupancyType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			OccupancyType: Occupancy type for this object.
It is defined according to the presiding national building code.





			[image: ]			Nutzungsart: Hauptnutzungsart des Gebäudes (Schulbau. Kaufhaus, etc.). Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.




			[image: ]			TypeOccupation: Type d'occupation. Est défini selon le Code National en vigueur.




			[image: ]			占有者タイプ: 占有者のタイプ。建築基準法に準拠。




			[image: ]			점유자 유형: 점령 자의 유형. 건축 기준법을 준수합니다.























			GrossPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			GrossPlannedArea: Total planned gross area for the building  Used for programming the building.





			[image: ]			Bruttofläche nach Raumprogramm: Geforderte Bruttofläche des Gebäudes laut Raumprogramm.




			[image: ]			計画グロス面積: 計画されたグロス面積。建物計画に際に使用。




			[image: ]			Surface programmée brute: Surface programmée brute totale du bâtiment. Telle que définie lors de la programmation.




			[image: ]			계획 그로스 면적: 계획된 그로스 면적. 건물 계획시 사용됩니다.























			NetPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			NetPlannedArea: Total planned net area for the building  Used for programming the building.





			[image: ]			Nettofläche nach Raumprogramm: Geforderte Nettofläche des Gebäudes laut Raumprogramm.




			[image: ]			計画ネット面積: 計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）




			[image: ]			Surface programmée nette: Surface programmée nette totale du bâtiment. Telle que définie lors de la programmation.























			NumberOfStoreys


P_SINGLEVALUE

/

IfcInteger






			[image: ]			NumberOfStoreys: The number of storeys within a building.
Captured for those cases where the IfcBuildingStorey entity is not used. Note that if IfcBuilingStorey is asserted and the number of storeys in a building can be determined from it, then this approach should be used in preference to setting a property for the number of storeys.





			[image: ]			Geschossanzahl: Anzahl der Vollgeschosse des Gebäudes. 

Dieses Attribute soll nur dann eingefügt werden, wenn keine Geschosse als Objekte, IfcBuildingStorey, beinhaltet sind. Bei Unstimmigkeiten hat die Anzahl der IfcBuildingStorey Objekte Priorität.




			[image: ]			NombreNiveaux: Le nombre de niveaux dans un bâtiment, à indiquer lorsque la classe IfcBuildingStorey n'est pas  utilisée. Il est préférable de créer des instances d'IfcBuildingStorey et d'en déduire le nombre de niveaux plutôt que de saisir cette propriété.




			[image: ]			階数: 建物階の数。IfcBuildingStoreyの数とは関係なく扱う。




			[image: ]			층 수: 건물 층 수. IfcBuildingStorey 수와 관계없이 취급한다.























			YearOfConstruction


P_SINGLEVALUE

/

IfcLabel






			[image: ]			YearOfConstruction: Year of construction of this building, including expected year of completion.





			[image: ]			Baujahr: Jahr der Errichtung des Gebäudes, einschließliich des Jahres der geplanten Fertigstellung.




			[image: ]			AnneeConstruction: Année de construction de ce bâtiment, incluant l'année de parfait achèvement.




			[image: ]			施工年: 施工の年。竣工の予想年も含む。




			[image: ]			시공 년: 시공 년. 준공 예정 년 포함한다.























			YearOfLastRefurbishment


P_SINGLEVALUE

/

IfcLabel






			[image: ]			YearOfLastRefurbishment: Year of last major refurbishment, or reconstruction, of the building (applies to reconstruction works).





			[image: ]			letztes Renovierungsjahr: Jahr der letzten Renovierung des Gebäudes.




			[image: ]			Année de la dernière rénovation: Année de la dernière rénovation majeure ou de la reconstruction du bâtiment.























			IsLandmarked


P_SINGLEVALUE

/

IfcLogical






			[image: ]			IsLandmarked: This builing is listed as a historic building (TRUE), or not (FALSE), or unknown.





			[image: ]			Denkmalschutz: Angabe, ob das Gebäude dem Denkmalschutz unterliegt (WAHR) oder nicht (FALSCH).




			[image: ]			ClasseMonumentHistorique: Indique si le bâtiment est classé aux monuments historiques (VRAI) ou non (FAUX), ou si l'information n'est pas connue.




			[image: ]			ランドマーク区分: この建物は歴史的な建物かどうかを示すブーリアン値。




			[image: ]			랜드마크 구분: 이 건물은 역사적인 건물 있는지 여부를 나타내는 값
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5.4.5.2 Pset_BuildingStoreyCommon




PSET_TYPEDRIVENOVERRIDE

/

IfcBuildingStorey






			[image: ]			 Properties common to the definition of all instances of IfcBuildingStorey. Please note that several building attributes are handled directly at the IfcBuildingStorey instance, the building storey number (or short name) by IfcBuildingStorey.Name, the building storey name (or long name) by IfcBuildingStorey.LongName, and the description (or comments) by IfcBuildingStorey.Description. Actual building storey quantities, like building storey perimeter, building storey area and building storey volume are provided by IfcElementQuantity, and the building storey classification according to national building code by IfcClassificationReference.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés communes à la définition de toutes les instances de IfcBuildingStorey. Veuillez noter que plusieurs attributs sont portés par l'instance IfcBuildingStorey : le numéro de l'étage ou nom court (IfcBuildingStorey.Name), le nom ou nom long (IfcBuildingStorey.LongName), et la description ou des commentaires (IfcBuildingStorey.Description). Les quantités réelles de l'étage comme le périmètre, la superficie et le volume sont fournis par des instances de IfcElementQuantity et la référence à une classification nationale par IfcClassificationReference.




			[image: ]			 IfcBuildinStorey(建物階)に関するプロパティセット定義。建物階ナンバーはIfcBuildingStorey.Name、建物階名称はIfcBuildingStorey.LongName、建物階に関する記述はIfcBuildingStorey.Descriptionで設定する。実際の建物階に関する数量、例えば建物階周囲長、建物階面積、建物階体積等はIfcElementQuantitiesで設定する。また、建築基準法の建物階分類に関しては、IfcClassificationReferenceで設定する。















			Reference


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			Reference: Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.





			[image: ]			Referenz ID: Identifikator der projektinternen Referenz für dieses Geschoss, z.B. nach der Geschossklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.




			[image: ]			Reference: Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.




			[image: ]			参照記号: このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。




			[image: ]			참조 ID: 이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.























			EntranceLevel


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			EntranceLevel: Indication whether this building storey is an entrance level to the building (TRUE), or (FALSE) if otherwise.





			[image: ]			Eingangsebene: Angabe, ob der Gebäudeeingang sich in diesem Geschoss befinded (WAHR), oder nicht (FALSCH).




			[image: ]			NiveauEntrée: Indication si l'étage est au niveau d'une entrée (VRAI) ou non (FAUX)




			[image: ]			エントランスレベル: エントランスレベルかどうかを示すブーリアン値。




			[image: ]			입구 레벨: 입구 레벨 여부를 나타내는 값























			AboveGround


P_SINGLEVALUE

/

IfcLogical






			[image: ]			AboveGround: Indication whether this building storey is fully above ground (TRUE), or below ground (FALSE), or partially above and below ground (UNKNOWN) - as in sloped terrain.





			[image: ]			Oberirdisches Geschoss: Angabe, ob dieses Geschoss vollständig überhalb oberirdisch ist (WAHR), vollständig unterirdisch (FALSCH), oder teilweise unter- und überirdisch (UNKNOWN).




			[image: ]			AuDessusSol: Indication si l'étage est complètement au dessus du niveau du sol (VRAI), au dessous du niveau du sol (FAUX) ou partiellement enterré (INCONNU) comme dans le cas d'un terrain en pente.




			[image: ]			地上判別: この建物階が地上(TRUE)、地下(FALSE)、一部が地下部分(UNKOWN)かどうかを示すロジカル値。




			[image: ]			지상 여부: 이 건물 층이 지상 (TRUE), 지하 (FALSE), 일부 지하 부분 (UNKOWN) 여부를 나타내는 논리 값.























			SprinklerProtection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtection: Indication whether this object is sprinkler protected (TRUE) or not (FALSE).





			[image: ]			Sprinklerschutz: Angabe, ob des Geschoss durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).




			[image: ]			ProtectionParSprinkler: Indication selon laquelle ce bâtimentbénéficie d'une protection par sprinkler (VRAI) ou non (FAUX)




			[image: ]			スプリンクラー防御: スプリンクラー設備の有無を示すブーリアン値。




			[image: ]			스프링 클러 방어: 스프링 클러 설비의 유무를 나타내는 값























			SprinklerProtectionAutomatic


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtectionAutomatic: Indication whether this object has an automatic sprinkler protection (TRUE) or not (FALSE).
It should only be given, if the property "SprinklerProtection" is set to TRUE.





			[image: ]			Sprinklerschutz automatisch: Angabe, ob das Geschoss durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).




			[image: ]			ProtectionAutomatiqueParSprinkler: Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX). Indication à ne fournir que si la propriété "SprinklerProtection" est cochée "VRAI".




			[image: ]			スプリンクラー防御自動区分: スプリンクラー設備が自動かどうか示すブーリアン値。




			[image: ]			스프링 클러 방어 자동 구분: 스프링 클러 설비가 자동 여부를 나타내는 값























			LoadBearingCapacity


P_SINGLEVALUE

/

IfcPlanarForceMeasure






			[image: ]			LoadBearingCapacity: Maximum load bearing capacity of the floor structure throughtout the storey as designed.





			[image: ]			Deckentragfähigkeit: Maximale Deckentragfähigkeit in diesem Geschoss.




			[image: ]			Capacité porteuse: Capacité porteuse maximale de la structure du plancher tel que conçu pour cet étage.























			GrossPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			GrossPlannedArea: Total planned area for the building storey. Used for programming the building storey.





			[image: ]			Bruttofläche nach Raumprogramm: Geforderte Bruttofläche des Geschosses laut Raumprogramm.




			[image: ]			計画グロス面積: 計画された建物階のグロス面積。建物計画に際に使用。




			[image: ]			Surface programmée brute: Surface programmée brute totale de l'étage. Telle que définie lors de la programmation.




			[image: ]			계획 그로스 면적: 계획된 건물 층 그로스 면적. 건물 계획시 사용됩니다.























			NetPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			NetPlannedArea: Total planned net area for the building storey. Used for programming the building storey.





			[image: ]			Nettofläche nach Raumprogramm: Geforderte Nettofläche des Geschosses laut Raumprogramm.




			[image: ]			計画ネット面積: 計画された建物階のネット面積。建物計画の際に使用。




			[image: ]			Surface programmée nette: Surface programmée nette totale de l'étage. Telle que définie lors de la programmation.




			[image: ]			계획 인터넷 면적: 계획된 건물 층 인터넷 공간이 있습니다. 건물 계획시 사용됩니다.
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5.4.5.3 Pset_SiteCommon




PSET_TYPEDRIVENOVERRIDE

/

IfcSite






			[image: ]			 Properties common to the definition of all occurrences of IfcSite. Please note that several site attributes are handled directly at the IfcSite instance, the site number (or short name) by IfcSite.Name, the site name (or long name) by IfcSite.LongName, and the description (or comments) by IfcSite.Description. The land title number is also given as an explicit attribute IfcSite.LandTitleNumber. Actual site quantities, like site perimeter, site area and site volume are provided by IfcElementQuantity, and site classification according to national building code by IfcClassificationReference. The global positioning of the site in terms of Northing and Easting and height above sea level datum is given by IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation and the postal address by IfcSite.SiteAddress.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés communes à la définition de toutes les instances de IfcSite. Veuillez noter que plusieurs attributs sont portés par l'instance IfcSite : le numéro du site ou nom court (IfcSite.Name), le nom ou nom long (IfcSite.LongName), et la description ou des commentaires (IfcSite.Description). Le numéro de référence du foncier est donné par l'attribut IfcSite.LandTitleNumber. Les quantités du site comme le périmètre et la superficie sont fournis par des instances de IfcElementQuantity et la référence à une classification nationale par IfcClassificationReference. La position du site en termes de longitude, latitude et altitude est donnée par IfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevation et l'adresse postale par IfcSite.SiteAddress.




			[image: ]			 IfcSiteに関する共通プロパティセット定義。以下の属性値に関しては、IfcSiteオブジェクトの属性に設定する。敷地番号はIfcSite.Name、敷地名称はIfcSite.LongName、敷地に関する記述はIfcSite.Description。敷地に関する周囲長、面積、体積などの数量値は、IfcElementQuantityによって設定する。地理情報に関する緯度・経度・標高値はＩfcSite.RefLongitude, IfcSite.RefLatitude, IfcSite.RefElevationによって設定し、郵便住所はIfcSite.SiteAddressによって設定する。















			Reference


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			Reference: Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.





			[image: ]			Referenz ID: Identifikator der projektinternen Referenz für dieses Grundstück, z.B. nach der Grundstückklassifizierung des Bauherrn. Wird verwendet, wenn keine allgemein anerkanntes Klassifizierungssystem angewandt wird.




			[image: ]			Reference: Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.




			[image: ]			参照記号: このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。




			[image: ]			참조 ID: 이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.























			BuildableArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			BuildableArea: The area of site utilization expressed as a maximum value according to local building codes.





			[image: ]			bebaubare Fläche: bebaubare Fläche als maximale überbaubare Fläche des Grundstücks.




			[image: ]			ValeurSurfaceConstructible: Surface constructible maximale en fonction des contraintes d'urbanisme.




			[image: ]			建築可能面積: 建築基準により建築可能な最大の面積。




			[image: ]			건축 가능 면적: 속성정의























			SiteCoverageRatio


P_SINGLEVALUE

/

IfcPositiveRatioMeasure






			[image: ]			SiteCoverageRatio: The ratio of the utilization,  TotalArea / BuildableArea, expressed as a maximum value. The ratio value may be used to derive BuildableArea.





			[image: ]			Grundflächenzahl: Grundflächenzahl als Verhältnis der bebaubaren Fläche zur Bruttogrundstücksfläche.




			[image: ]			RatioSurfaceConstructible: Valeur maximale de la surface constructible exprimée en ratio. La valeur du ratio peut être utilisée pour déterminer la surface constructible.




			[image: ]			建蔽率: 建築基準により最大となる、敷地面積(IfcElementQuantity)と建築面積(IfcBuildingのIfcElementQuantity)の比率。




			[image: ]			건폐율: TotalArea / BuildableArea로 표시되는 이용 가능한 비율의 최대값입니다.























			FloorAreaRatio


P_SINGLEVALUE

/

IfcPositiveRatioMeasure






			[image: ]			FloorAreaRatio: The ratio of all floor areas to the buildable area as the maximum floor area utilization of the site as a maximum value according to local building codes.





			[image: ]			Geschossflächenzahl: Geschossflächenzahl als Verhältnis der gesamten Geschossfläche aller Vollgeschosse der baulichen Anlagen auf einem Baugrundstück zu der Fläche des Baugrundstücks.




			[image: ]			容積率: 建築基準により最大となる床面積と敷地面積(IfcElementQuantities)の比率。




			[image: ]			ratio de surface de planchers: Ratio de la surface totale de planchers à la surface constructible, indication de la valeur maximale de la surface de planchers selon la règlementation locale (coefficient d'occupation des sols, N.d.T.)























			BuildingHeightLimit


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			BuildingHeightLimit: Allowed maximum height of buildings on this site - according to local building codes.





			[image: ]			maximale Bebauungshöhe: Maximale Bebauungshöhe die auf diesem Grundstück zulässig ist.




			[image: ]			HauteurMaximale: Hauteur maximale des bâtiments autorisée sur ce site.




			[image: ]			建物高さ制限: 各地域の建築基準により許可される建物の高さの最大値。




			[image: ]			건물 높이 제한: TotalArea / BuildableArea로 표시되는 이용 가능한 비율의 최대값입니다.























			TotalArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			TotalArea: Total planned area for the site. Used for programming the site space.





			[image: ]			Bruttogrundstücksfläche: Gesamte Grundstücksfläche für diese Bauaufgabe.




			[image: ]			SurfaceBruteProgrammee: Surface totale brute. Définie en phase de programmation.




			[image: ]			延べ面積: 敷地にたいする延べ計画面積。敷地空間の計画に使用。




			[image: ]			연면적: 부지에 대한 총 계획 면적. 호텔 공간 계획에 사용됩니다.
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5.4.5.4 Pset_SpaceCommon




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace






			[image: ]			 Properties common to the definition of all occurrences of IfcSpace. Please note that several space attributes are handled directly at the IfcSpace instance, the space number (or short name) by IfcSpace.Name, the space name (or long name) by IfcSpace:LongName, and the description (or comments) by IfcSpace.Description. Actual space quantities, like space perimeter, space area and space volume are provided by IfcElementQuantity, and space classification according to national building code by IfcClassificationReference. The level above zero (relative to the building) for the slab row construction is provided by the IfcBuildingStorey.Elevation, the level above zero (relative to the building) for the floor finish is provided by the IfcSpace.ElevationWithFlooring.





			[image: ]			 Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcSpace. Veuillez noter que plusieurs attributs sont portés par l'instance IfcSpace : le numéro de la pièce ou le nom court (IfcSpace.Name), le nom ou nom long (IfcSpace:LongName) et la description ou des commentaires (IfcSpace.Description). Les quantités comme le périmètre, la surface et le volume de la pièce sont fournis par des instances de IfcElementQuantity, et la référence à une classification nationale par IfcClassificationReference. L'élévation de la dalle relativement au niveau de référence du bâtiment est fourni par IfcBuildingStorey.Elevation.  L'élévation du plancher relativement au niveau de référence du bâtiment est fourni par IfcSpace.ElevationWithFlooring.




			[image: ]			 IfcSpaceに関する共通プロパティセット定義。以下の属性値に関しては、IfcSpaceオブジェクトの属性に設定する。部屋番号はIfcSite.Name、部屋名称はIfcSite.LongName、部屋に関する記述はIfcSite.Description。部屋（空間）に関する周囲長、面積、体積などの数量値は、IfcElementQuantitiesによって設定する。部屋（空間）に関する分類コードはIfcClassificationReferenceによって設定する。スラブに対するレベルはIfcBuildingStorey.Elevationによって与えられる。床仕上げに対するレベルはIfcSpace.ElevationWithFlooringによって与えられる。















			Reference


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			Reference: Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.





			[image: ]			Raumtyp: Bezeichnung zur Zusammenfassung gleichartiger Räume zu einem Raumtyp (auch Funktionstyp genannt). Alternativ zum Namen des "Typobjekts", insbesondere wenn die Software keine Raumtypen als Typobjekte unterstützt.




			[image: ]			Reference: Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.




			[image: ]			参照記号: このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。




			[image: ]			참조 ID: 이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.























			IsExternal


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IsExternal: Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external element and faces the outside of the building.





			[image: ]			IstAußenraum: Angabe, ob dieser Raum ein Aussenaum ist (JA) oder ein Innenraum (NEIN).




			[image: ]			外部区分: 外部の部材かどうかを示すブーリアン値。もしTRUEの場合、外部の部材で建物の外側に面している。




			[image: ]			Est extérieur: Indique si l'élément est conçu pour être utilisé à l'extérieur (VRAI) ou non (FAUX). Si VRAI, c'est un élément extérieur qui donne sur l'extérieur du bâtiment.























			GrossPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			GrossPlannedArea: Total planned gross area for the space. Used for programming the space.





			[image: ]			計画グロス面積: 計画されたグロス面積。建物計画に際に使用。




			[image: ]			Surface programmée brute: Surface programmée brute totale de la pièce. Telle que définie lors de la programmation.




			[image: ]			계획 그로스 면적: 객실의 총 계획 면적 글로스. 공간 계획시 사용된다.























			NetPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			NetPlannedArea: Total planned net area for the space. Used for programming the space.





			[image: ]			計画ネット面積: 計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）




			[image: ]			Surface programmée nette: Surface programmée nette totale de la pièce. Telle que définie lors de la programmation.




			[image: ]			계획 인터넷 면적: 객실의 총 계획 인터넷 공간이 있습니다. 공간 계획시 사용된다.























			PubliclyAccessible


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			PubliclyAccessible: Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).





			[image: ]			öffentlich zugänglich: Angabe, ob dieser Raum (wie z.B. eine Toilette) öffentlich zugänglich sein soll (JA) oder nicht (NEIN).




			[image: ]			AccessibleAuPublic: Indique si l'espace (par exemple des toilettes) est conçu pour être un espace accessible au public (TRUE) ou non (FALSE).




			[image: ]			公共アクセス可能性: この部屋（空間）が公共アクセス空間かどうかを示すブーリアン値。例：公共トイレの場合TRUE。




			[image: ]			공공 액세스 가능성: 이 방 (공간)이 공공 액세스 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE.























			HandicapAccessible


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			HandicapAccessible: Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.





			[image: ]			behindertengerecht zugänglich: Angabe, ob dieser Raum (wie z.B. eine Toilette) behindertengerecht zugänglich sein soll (JA) oder nicht (NEIN).




			[image: ]			AccessibleHandicapes: Indique si l'élément est conçu pour être accessible aux handicapés (VRAI) ou non (FAUX). Cette information est souvent utilisée pour déclarer la nécessité d'un accès pour handicapés ou pour des contraintes spéciales de conception.




			[image: ]			ハンディキャップアクセス可能性: この部屋（空間）がハンディキャップ者向けの空間かどうかを示すブーリアン値。例：公共トイレの場合TRUE。この情報は、障害者向け利用の必要性や特別なデザインの必要性を示すために利用される。




			[image: ]			핸디캡 액세스 가능성: 이 방 (공간)이 핸디캡을위한 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE. 이 정보는 장애인을위한 이용의 필요성과 특별한 디자인의 필요성을 나타내기 위해 사용된다.
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5.4.5.5 Pset_SpaceCoveringRequirements




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace






			[image: ]			 Properties common to the definition of covering requirements of IfcSpace. Those properties define the requirements coming from a space program in early project phases and can later be used to define the room book information, if such coverings are not modeled explicitly as covering elements.





			[image: ]			 Eigenschaften der Bekleidungen des Raumes.

Diese Eigenschaften werden als Anforderungen in frühen Phasen im Raumprogramm geführt und können für spätere Phasen als Informationen für das Raumbuch dienen, falls die Bekleidungen nicht als eigenständige Elemente angelegt werden.




			[image: ]			 IfcSpace（部屋）の仕上げ(Covering)の共通属性。プロジェクト初期の空間計画からの仕上げ要求仕様情報を設定する。もし。Coveringオブジェクトが生成されていない場合は、このプロパティセットの情報は仕上げ表作成に使用することができる。















			FloorCovering


P_SINGLEVALUE

/

IfcLabel






			[image: ]			FloorCovering: Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.





			[image: ]			Bodenbelag: Angabe des Materials für den Bodenbelag. Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) für den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			RevetementSol: Indication sur la nature du revêtement de sol […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=FLOORING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.




			[image: ]			床仕上げ: 部屋の床材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。























			FloorCoveringThickness


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			FloorCoveringThickness: Thickness of the material layer(s) for the space flooring.  

The thickness information is provided in absence of an IfcCovering (type=FLOORING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.





			[image: ]			Dicke des Bodenbelags: Angabe der Dicke der Materialschichten für den Bodenbelag. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = FLOORING) für den Bodenbelag dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			床仕上げ材厚: 部屋の床に関する材質層の厚さ。

形状表現を持つIfcCovering(type=FLOORING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。




			[image: ]			Epaisseur du revêtement de sol: Epaisseur de la couche de matériau constituant le revêtement de sol. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=FLOORING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.























			WallCovering


P_SINGLEVALUE

/

IfcLabel






			[image: ]			WallCovering: Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.





			[image: ]			Wandbekleidung: Angabe des Materials für die Wandbekleidung, oder den Wandbelag Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) für die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			RevetementMur: Indication sur la nature du revêtement de mur […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CLADDING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.




			[image: ]			壁仕上げ: 部屋の壁材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。























			WallCoveringThickness


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			WallCoveringThickness: Thickness of the material layer(s) for the space cladding.  

The thickness information is provided in absence of an IfcCovering (type=CLADDING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.





			[image: ]			Dicke der Wandbekleidung: Angabe der Dicke der Materialschichten für die Wandbekleidung. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CLADDING) für die Wandbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			壁仕上げ厚: 部屋の壁に関する材質層の厚さ。

形状表現を持つIfcCovering(type=CLADDING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。




			[image: ]			Epaisseur du revêtement de mur: Epaisseur de la couche de matériau constituant le revêtement de mur. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CLADDING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.























			CeilingCovering


P_SINGLEVALUE

/

IfcLabel






			[image: ]			CeilingCovering: Label to indicate the material or finish of the space flooring. The label is used for room book information and often displayed in room stamp.

The material information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.





			[image: ]			Deckenbekleidung: Angabe des Materials für die Deckenbekleidung oder den Deckenbelag (bzw. der Unterdecke). Diese Angabe wird im Raumbuch verwendet und oft im Raumstempel angezeigt.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) für die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			RevetementPlafond: Indication sur la nature du revêtement de plafond […]. L'information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CEILING) avec sa propre représentation de forme et une assignation à un matériau. En cas d'incohérence, c'est le matériau assigné à l'instance de IfcCovering qui prime.




			[image: ]			天井仕上げ: 部屋の天井材質または仕上げに関するラベル（識別情報）。このラベル名は部屋リスト情報や部屋情報表示の際に利用される。























			CeilingCoveringThickness


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			CeilingCoveringThickness: Thickness of the material layer(s) for the space ceiling.  

The thickness information is provided in absence of an IfcCovering (type=CEILING) object with own shape representation. In cases of inconsistency between the geometric parameters of an assigned IfcCovering and this attached property, the geometric parameters take precedence.





			[image: ]			Dicke der Deckenbekleidung: Angabe der  Dicke der Materialschichten für die Deckenbekleidung. 

Der Dickenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = CEILING) für die Deckenbekleidung dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialdicke des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			天井仕上げ厚: 部屋の天井に関する材質層の厚さ。

形状表現を持つIfcCovering(type=CEILING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。




			[image: ]			Epaisseur du revêtement de plafond: Epaisseur de la couche de matériau constituant le revêtement de sol. Cette information sur le matériau est fournie en l'absence d'un objet de la classe IfcCovering (Type=CEILING) avec sa propre représentation de forme. En cas d'incohérence entre les paramètres géométriques de l'instance de IfcCovering et cette propriété, ce sont les paramètres géométriques qui priment.























			SkirtingBoard


P_SINGLEVALUE

/

IfcLabel






			[image: ]			SkirtingBoard: Label to indicate the material or construction of the skirting board around the space flooring. The label is used for room book information.

The material information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.





			[image: ]			Sockelleiste: Angabe des Materials für die Sockelleiste. Diese Angabe wird im Raumbuch verwendet.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) für die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			幅木材: 部屋の床の周りにある幅木の材質または施工に関するラベル（識別情報）。ラベル名は部屋リスト情報に使用される。

形状表現を持つIfcCovering (type=SKIRTINGBOARD)オブジェクトが存在しない場合に与えられる材質情報。IfcCoveringの材質情報とこのプロパティ値が一致しない場合、IfcCoveringに与えられている材質情報を優先する。




			[image: ]			Matériau de la plinthe: 























			SkirtingBoardHeight


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			SkirtingBoardHeight: Height of the skirting board.

The height information is provided in absence of an IfcCovering (type=SKIRTINGBOARD) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.





			[image: ]			Höhe der Sockelleite: Angabe der  Höhe der umlaufenden Sockelleiste. 

Der Höhenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = SKIRTINGBOARD) für die Sockelleiste dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Höhe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			幅木材高: 部屋の幅木の高さ。

形状表現を持つIfcCovering(type=SKIRTINGBOARD)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。




			[image: ]			Hauteur de la plinthe: 























			Molding


P_SINGLEVALUE

/

IfcLabel






			[image: ]			Molding: Label to indicate the material or construction of the molding around the space ceiling. The label is used for room book information.

The material information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the material assigned to IfcCovering elements takes precedence.





			[image: ]			Gesims: Angabe des Materials für das Gesims (Deckenkante). Diese Angabe wird im Raumbuch verwendet.

Die Materialangabe wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) für das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Materialangabe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			廻縁: 部屋の廻縁の材質または施工に関するラベル（識別情報）。ラベル名は部屋リスト情報に使用される。

形状表現を持つIfcCovering (type=MOLDING)オブジェクトが存在しない場合に与えられる材質情報。IfcCoveringの材質情報とこのプロパティ値が一致しない場合、IfcCoveringに与えられている材質情報を優先する。




			[image: ]			Matériau de la moulure: 























			MoldingHeight


P_SINGLEVALUE

/

IfcPositiveLengthMeasure






			[image: ]			MoldingHeight: Height of the molding.

The height information is provided in absence of an IfcCovering (type=MOLDING) object with own shape representation and material assignment. In case of inconsistency the height assigned to IfcCovering elements takes precedence.





			[image: ]			Höhe des Gesims: Angabe der  Höhe des umlaufenden Gesims (Deckenkante). 

Der Höhenparameter wird übernommen, wenn kein eigenes Bekleidungsobjekt (IfcCovering mit PredefinedType = MOLDING) für das Gesims dem Raum zugeordnet ist. Bei Inkonsistenzen (wenn beides gegeben ist), hat die Höhe des zugeordneten Bekleidungsobjekts Priorität.




			[image: ]			廻縁高: 部屋の廻縁の高さ。

形状表現を持つIfcCovering(type=MOLDING)オブジェクトが存在しない場合に与えられる厚さ情報。IfcCoveringの幾何形状パラメータとこのプロパティ値が一致しない場合、幾何形状パラメータの値を優先する。




			[image: ]			Hauteur de la moulure: 























			ConcealedFlooring


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ConcealedFlooring: Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed flooring space is normally meant to be the space beneath a raised floor.





			[image: ]			Installationsboden: Angabe, ob dieser Raum mit einem aufgeständerten Fußboden ausgestattet ist (JA), oder nicht (NEIN).




			[image: ]			隠蔽床: この部屋（空間）が隠蔽された床空間を持つように設計されているかどうかを示すブーリアン値。隠蔽された床空間とは、上げ床の下の空間。




			[image: ]			FauxPlancher: Indique si la pièce comprend un faux plancher (VRAI) ou non (FAUX)























			ConcealedCeiling


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ConcealedCeiling: Indication whether this space is designed to have a concealed flooring space (TRUE) or not (FALSE). A concealed ceiling space is normally meant to be the space between a slab and a ceiling.





			[image: ]			Installationsdecke: Angabe, ob dieser Raum mit einer Installationsdecke (abhehängten Decke) ausgestattet ist (JA), oder nicht (NEIN).




			[image: ]			隠蔽天井: この部屋（空間）が隠蔽された天井空間を持つように設計されているかどうかを示すブーリアン値。隠蔽された天井空間とは、スラブと天井の間の空間。




			[image: ]			FauxPlafond: Indique si la pièce comprend un faux plafond (VRAI) ou non (FAUX)
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5.4.5.6 Pset_SpaceFireSafetyRequirements




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace, IfcSpatialZone, IfcZone






			[image: ]			 Properties related to fire protection of spaces that apply to the occurrences of IfcSpace or IfcZone.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés relatives à la protection incendie, qui s'appliquent à toutes les occurrences des classes IfcSpace et IfcZone.




			[image: ]			 IfcSpaceまたはIfcZoneの存在に適用される、空間の火災防御(防火)に関連したプロパティ。















			FireRiskFactor


P_SINGLEVALUE

/

IfcLabel






			[image: ]			FireRiskFactor: Fire Risk factor assigned to the space according to local building regulations. It defines the fire risk of the space at several levels of fire hazard.





			[image: ]			Brandgefahrenklasse: Brandgefahrenklasse des Raums, angegeben nach der nationalen oder regionalen Brandschutzverordnung.




			[image: ]			FacteurRisqueIncendie: Facteur de risque incendie attribué à l'espace, selon la réglementation locale en matière de construction.




			[image: ]			火災危険度要因: 地域の建築規則に従って空間に割り当てられた火災危険要因
火災のいくつかのレベルにおける空間の火災危険度を定義する。




			[image: ]			화재 위험 요인: 지역 건축 규칙에 따라 공간에 할당된 화재 위험 요인 화재 어느 정도의 공간의 화재 위험도를 정의한다. "























			FlammableStorage


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			FlammableStorage: Indication whether the space is intended to serve as a storage of flammable material (which is regarded as such by the presiding building code. (TRUE) indicates yes, (FALSE) otherwise.





			[image: ]			Lagerung brennbarer Stoffe: Angabe, ob der Raum zur Lagerung der Produktion von brennbaren Stoffen genutzt wird (WHAHR) oder nicht (FALSCH). Die Angabe erfolgt nach der nationalen oder regionalen Brandschutzverordnung.




			[image: ]			StockageCombustible: Indique si l'espace est destiné au stockage de matières inflammables (considérées comme telles par le Code de la Construction en vigueur). (VRAI) signifie oui, (FAUX) sinon.




			[image: ]			可燃物保管区分: 空間が可燃物(建築基準を管理することによりそのように考慮される)の倉庫として使われることを意図されているかどうかを示すブーリアン値。(TRUE)はい、(FALSE)いいえ。




			[image: ]			가연성 물질 창고: 공간이 가연물 (건축 기준을 관리함으로써 그렇게 여겨지는)의 창고로 사용되는 것을 의도하고 있는지 여부를 나타내는 부울 값입니다. (TRUE) 예 (FALSE) 아니오. "이 물체가 화재의 경우 출구로 사용되도록 설계되었는지 여부를 나타내는  (TRUE) 예 (FALSE) 아니오 값























			FireExit


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			FireExit: Indication whether this object is designed to serve as an exit in the case of fire (TRUE) or not (FALSE).
Here whether the space (in case of e.g., a corridor) is designed to serve as an exit space, e.g., for fire escape purposes.





			[image: ]			Notausgang: Angabe, ob der Raum einen Notausgang für den Brandfall hat und als ein Notausgangs(sammel)raum im Sinne der Brandschutzverordnung gilt (WAHR), oder nicht (FALSCH).




			[image: ]			SortieSecours: Indique si cet objet est conçu pour servir de sortie en cas d'incendie (VRAI) ou non (FAUX). Cas d'un espace comme un couloir conçu pour servir d'espace de sortie, par exemple pour l'évacuation en cas d'incendie.




			[image: ]			非常口区分: このオブジェクトが火災の場合に出口として使われるように設計されているかどうかを示すブーリアン値。(TRUE)はい、(FALSE)いいえ。
ここに、空間(例えば廊下)は、例えば火災避難目的のために出口空間として使われるよう設計されているかどうか。




			[image: ]			화재 출구 (피난 출구): 여기에 공간 (예 복도), 예를 들면 화재 피난 목적을 위해 출구 공간으로 사용하도록 설계되었는지 여부























			SprinklerProtection


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtection: Indication whether the space is sprinkler protected (TRUE) or not (FALSE).





			[image: ]			Sprinklerschutz: Angabe, ob der Raum durch eine Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).




			[image: ]			ProtectionParSprinkler: Indication selon laquelle ce bâtiment bénéficie d'une protection par sprinkler (VRAI) ou non (FAUX).




			[image: ]			スプリンクラー防御: スプリンクラー設備の有無を示すブーリアン値。(TRUE)有、(FALSE)なし。




			[image: ]			스프링 클러 방어: 스프링 클러 설비의 유무를 나타내는 부울 값입니다. (TRUE) 유 (FALSE) 없음.























			SprinklerProtectionAutomatic


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			SprinklerProtectionAutomatic: Indication whether the space has an automatic sprinkler protection (TRUE) or not (FALSE).
It should only be given, if the property "SprinklerProtection" is set to TRUE.





			[image: ]			Sprinklerschutz automatisch: Angabe, ob der Raum durch eine automatische Sprinkleranlage geschützt wird (WAHR) oder nicht (FALSCH).  Dieser Wert soll nur angegeben werden, wenn das Attribut SprinklerProtection auf (WAHR) gesetzt ist.




			[image: ]			ProtectionAutomatiqueParSprinkler: Indication selon laquelle ce bâtiment bénéficie d'une protection automatique par sprinkler (VRAI) ou non (FAUX).




			[image: ]			自動スプリンクラー防御: スプリンクラー設備が自動かどうか示すブーリアン値。(TRUE)自動、(FALSE)非自動。「スプリンクラー防御」プロパティがTRUEに設定された場合のみ、与えられる。




			[image: ]			스프링 클러 방어 자동 구분: 스프링 클러 설비가 자동 여부를 나타내는 부울 값입니다. (TRUE) 자동 (FALSE) 비자동. "스프링 클러 방어"속성이 TRUE로 설정된 경우에만 주어진다.























			AirPressurization


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AirPressurization: Indication whether the space is required to have pressurized air (TRUE) or not (FALSE).





			[image: ]			Luftdruckausgleich: Angabe, ob der Raum einen Luftdruckausgleich erfordert (WAHR) oder nicht (FALSCH).




			[image: ]			AirComprimeDisponible: Indique si l'espace nécessite d'être alimenté en air comprimé (VRAI) ou non (FAUX)




			[image: ]			空気加圧: 空間が加圧することを要求されているかどうかを示すブーリアン値。(TRUE)加圧、(FALSE)非加圧。




			[image: ]			공기 가압: 공간이 가압 요구되고 있는지 여부를 나타내는 부울 값입니다. (TRUE) 가압 (FALSE) 비 가압.
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5.4.5.7 Pset_SpaceLightingRequirements




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace, IfcSpatialZone, IfcZone






			[image: ]			 Properties related to the lighting requirements that apply to the occurrences of IfcSpace or IfcZone. This includes the required artificial lighting, illuminance, etc.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés relatives aux exigences en matière d'éclairement, applicables à toutes les instances des classes IfcSpace et IfcZone. Comprend l'éclairage artificiel, le niveau d'éclairement,…




			[image: ]			 IfcSpaceまたはIfcZoneオブジェクトに適用される照明の条件に関するプロパティ。必要とされる人工照明及び照度などを含む。















			ArtificialLighting


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			ArtificialLighting: Indication whether this space  requires artificial lighting (as natural lighting would be not sufficient). (TRUE) indicates yes (FALSE) otherwise.





			[image: ]			künstliche Beleuchtung: Angabe, ob dieser Raum eine künstliche Beleuchtung erfordert (WAHR) oder nicht (FALSCH)




			[image: ]			EclairageArtificiel: Indication si cette pièce a des besoins d'éclairage artificiel (dans la mesure où l'éclairage naturel ne serait pas suffisant). (VRAI) signifie oui, (FAUX) sinon.




			[image: ]			人工照明: 領域が人工照明を必要とするかどうかの表示（自然光が十分でないとして）　（TRUE）の場合、必要。（FALSE）の場合、不必要。




			[image: ]			인공 조명: 이 공간이 인공 조명을 필요로하는지 여부 (자연 조명이 충분하지 않기 위하여)를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 아니오 값.























			Illuminance


P_SINGLEVALUE

/

IfcIlluminanceMeasure






			[image: ]			Illuminance: Required average illuminance value for this space.





			[image: ]			Beleuchtungsstärke: Geforderte durchschnittliche Beleuchtungsstärke in diesem Raum.




			[image: ]			EclairementAttendu: Valeur de l'éclairement attendu pour la pièce.




			[image: ]			照度: 領域に対しての必要とされる照度の値の平均値。




			[image: ]			조도: 이 공간을 위해 필요한 평균 조도
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5.4.5.8 Pset_SpaceOccupancyRequirements




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace, IfcSpatialZone, IfcZone






			[image: ]			 Properties concerning work activities occurring or expected to occur within one or a set of similar spatial structure elements.





			[image: ]			 Property Set Definition in German




			[image: ]			 Définition de l'IAI : propriétés relatives à l'usage attendu ou effectif d'un élément de structure spatial ou d'un ensemble d'éléments de struture spatiale similaires.




			[image: ]			 一つの、あるいは複数の類似した空間構成要素で起きる、あるいは起こるであろう業務活動に関する属性。















			OccupancyType


P_SINGLEVALUE

/

IfcLabel






			[image: ]			OccupancyType: Occupancy type for this object. It is defined according to the presiding national building code.





			[image: ]			Nutzungsart: Nutzungsart des Raums gemäß der gültigen Raumnutzungstabelle des Raumprogramms.




			[image: ]			TypeOccupation: Usage type de cet espace. Est défini selon le Code national en vigueur.




			[image: ]			用途: このオブジェクトの用途。統括する国の建築法規により定義される。























			OccupancyNumber


P_SINGLEVALUE

/

IfcCountMeasure






			[image: ]			OccupancyNumber: Number of people required for the activity assigned to this space.





			[image: ]			Belegung: Durchschnittliche Anzahl der Personen für deren  Aktivitäten der Raum vorgesehen ist.




			[image: ]			NombreOccupants: Nombre d'occupants concernés par l'activité dans cet espace.




			[image: ]			利用人数: この空間に割り当てられた活動を遂行するために必要な人数。























			OccupancyNumberPeak


P_SINGLEVALUE

/

IfcCountMeasure






			[image: ]			OccupancyNumberPeak: Maximal number of people required for the activity assigned to this space in peak time.





			[image: ]			Maximale Belegung: Maximale Anzahl der Personen für deren  Aktivitäten der Raum vorgesehen ist.




			[image: ]			NombreOccupantsMax: Nombre maximum d'occupants simultanés concernés par l'activité dans cet espace à l'heure de pointe.




			[image: ]			利用人数ピーク: この空間に割り当てられた活動を遂行するために必要な最大人数。























			OccupancyTimePerDay


P_SINGLEVALUE

/

IfcTimeMeasure






			[image: ]			OccupancyTimePerDay: The amount of time during the day that the activity is required within this space.





			[image: ]			Belegungszeit pro Tag: Durchschnittliche Belegungszeit des Raums pro Tag.




			[image: ]			DureeOccupationJour: Durée journalière de l'activité dans cet espace




			[image: ]			日毎利用時間: この空間での活動をするために必要な日中の時間。























			AreaPerOccupant


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			AreaPerOccupant: Design occupancy loading for this type of usage assigned to this space.





			[image: ]			Fläche pro Nutzer: Anteil der Raumfläche pro Benutzer für Nutzung des Raums.




			[image: ]			SurfaceParOccupant: Taux de remplissage de l'espace pour l'usage type




			[image: ]			利用者毎面積: この空間に割り当てられた用途に対する想定利用負荷。























			MinimumHeadroom


P_SINGLEVALUE

/

IfcLengthMeasure






			[image: ]			MinimumHeadroom: Headroom required for the activity assigned to this space.





			[image: ]			Lichte Höhe: Minumal geforderte lichte Höhe für diesen Raum.




			[image: ]			HauteurPassageMinimale: Hauteur de passage requise pour l'usage assigné à l'espace




			[image: ]			最小頭上あき高: この空間に割り当てられた用途に必要な頭上あき高。























			IsOutlookDesirable


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IsOutlookDesirable: An indication of whether the outlook is desirable (set TRUE) or not (set FALSE)





			[image: ]			Ausblick erwünscht: Angabe, ob dieser Raum einen natürlichen Ausblick nach draussen gewähren soll (WAHR) oder dies nicht gefordert ist (FALSCH).




			[image: ]			VueExterieurSouhaitable: Indique si la vue sur l'extérieur est souhaitable (VRAI) ou non (FAUX).




			[image: ]			眺望の善し悪し: 外の眺望が望ましいかどうか。
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5.4.5.9 Pset_SpaceThermalRequirements




PSET_TYPEDRIVENOVERRIDE

/

IfcSpace, IfcSpatialZone, IfcZone






			[image: ]			 Properties related to the comfort requirements for thermal and other  thermal related performance properties of spaces that apply to the occurrences of IfcSpace, IfcSpatialZone or IfcZone. It can also be used to capture requirements for IfcSpaceType's. This includes the required design temperature, humidity, ventilation, and air conditioning.





			[image: ]			 Property Set Definition in German




			[image: ]			 室の快適な温熱環境に関連する要求性能。IfcSpace, IfcZoneに適用される。
温度、湿度、空調についての設計上の設定を含む。















			SpaceTemperature


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperature: Temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period. Provide this value, if no temperatur range (Min-Max) is available.





			[image: ]			Raumtemperatur: Geforderte Raumtemperatur, die nicht überschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall. Diese wird angegeben, wenn kein geforderter Temperaturbereich (Min - Max) vorhanden ist.




			[image: ]			最高室内温度: 空間またはゾーンの温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Température: Température de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.























			SpaceTemperatureMax


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureMax: Maximal temperature of the space or zone, that is required from user/designer view point.  If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.





			[image: ]			Raumtemperatur Maximal: Maximale geforderte Raumtemperatur, die nicht überschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.




			[image: ]			最高室内温度: 空間またはゾーンの最高温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Température maximale: Température maximale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.




			[image: ]			최고 온도: 공간 또는 영역의 최고 온도. 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 온도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.























			SpaceTemperatureMin


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureMin: Minimal temperature of the space or zone, that is required from user/designer view point. If no summer or winter space temperature requirements are given, it applies all year, otherwise for the intermediate period.





			[image: ]			Raumtemperatur Minimal: Minimale geforderte Raumtemperatur, die nicht unterschritten werden darf, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.




			[image: ]			最低室内温度: 空間またはゾーンの最低温度。利用者/設計者の視点から要求される。もし夏季または冬季の室内温度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Température minimale: Température minimale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.




			[image: ]			최저온도: 공간 또는 영역의 최저 온도 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 온도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.























			SpaceTemperatureSummerMax


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureSummerMax: Maximal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.





			[image: ]			Raumtemperatur Kühlung Maximal: Maximal geforderte Raumtemperatur aus dem Raumprogramm für die Auslegung der Raumkühlung.




			[image: ]			夏季最高室内温度: 空間またはゾーンの暑熱季(夏季)の最高温度。利用者/設計者の視点から要求される。




			[image: ]			Température maximale en été: Température maximale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.




			[image: ]			여름최고온도: 공간이나 영역 혹서 계절 (여름)의 최고 온도 이용자 / 설계자의 관점에서 요구된다.























			SpaceTemperatureSummerMin


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureSummerMin: Minimal temperature of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.





			[image: ]			Raumtemperatur Kühlung Minimal: Minimal geforderte Raumtemperatur aus dem Raumprogramm für die Auslegung der Raumkühlung.




			[image: ]			夏季最低室内温度: 空間またはゾーンの暑熱季(夏季)の最低温度。利用者/設計者の視点から要求される。




			[image: ]			Température minimale en été: Température minimale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.




			[image: ]			여름최저온도: 공간이나 영역 혹서 계절 (여름)의 최저 온도. 이용자 / 설계자의 관점에서 요구된다.























			SpaceTemperatureWinterMax


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureWinterMax: Maximal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.





			[image: ]			Raumtemperatur Heizung Maximal: Maximal geforderte Raumtemperatur für die Auslegung der Raumheizung.




			[image: ]			冬季最高室内温度: 空間またはゾーンの寒冷季(冬季)の最高温度。利用者/設計者の視点から要求される。




			[image: ]			Température maximale en hiver: Température maximale de l'espace ou de la zone en hiver. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le chauffage.




			[image: ]			겨울최고온도: 공간이나 영역 추운 계절 (겨울) 최고 온도 이용자 / 설계자의 관점에서 요구된다.























			SpaceTemperatureWinterMin


P_SINGLEVALUE

/

IfcThermodynamicTemperatureMeasure






			[image: ]			SpaceTemperatureWinterMin: Minimal temperature of the space or zone for the cold (winter) period, that is required from user/designer view point and provided as requirement for heating.





			[image: ]			Raumtemperatur Heizung Minimal: Minimal geforderte Raumtemperatur für die Auslegung der Raumheizung.




			[image: ]			冬季最低室内温度: 空間またはゾーンの寒冷季(冬季)の最低温度。利用者/設計者の視点から要求される。




			[image: ]			Température minimale en hiver: Température minimale de l'espace ou de la zone en hiver. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le chauffage.




			[image: ]			겨울철 최저온도: 공간이나 영역 추운 계절 (겨울)의 최저 온도. 이용자 / 설계자의 관점에서 요구된다.























			SpaceHumidity


P_SINGLEVALUE

/

IfcRatioMeasure






			[image: ]			SpaceHumidity: Humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period. Provide this property, if no humidity range (Min-Max) is available.





			[image: ]			Luftfeuchtigkeit: Geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall. Es wird angegeben, wenn kein geforderter Luftfeuchtigkeitsbereich (Min - Max)  vorhanden ist.




			[image: ]			室内湿度: 空間またはゾーンの湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Humidité relative: Humidité relative de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison. A fournir si les valeurs maximale et minimale ne sont pas connues.























			SpaceHumidityMax


P_SINGLEVALUE

/

IfcRatioMeasure






			[image: ]			SpaceHumidityMax: Maximal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.





			[image: ]			Luftfeuchtigkeit Maximal: Maximal geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.




			[image: ]			最高室内湿度: 空間またはゾーンの最高湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Humidité relative maximale: Humidité relative maximale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.




			[image: ]			실내습도: 공간 또는 영역의 습도. 이용자 / 설계자의 관점에서 요구된다. 만약 여름철 또는 겨울철 실내 습도 요구가 주어지지 않는, 그것은 연중에, 그렇지 않으면 중간 분기별로 적용된다.























			SpaceHumidityMin


P_SINGLEVALUE

/

IfcRatioMeasure






			[image: ]			SpaceHumidityMin: Minimal permitted humidity of the space or zone that is required from user/designer view point.  If no summer or winter space humidity requirements are given, it applies all year, otherwise for the intermediate period.





			[image: ]			Luftfeuchtigkeit Minimal: Minimal geforderte Luftfeuchtigkeit für diesen Raum, gilt als ganzjährige Anforderung unabhängig vom Heizungs-, oder Kühlungsfall.




			[image: ]			最低室内湿度: 空間またはゾーンの最低湿度。利用者/設計者の視点から要求される。もし夏季または冬季の室内湿度要求が与えられないと、それは通年に、さもなければ中間季に適用される。




			[image: ]			Humidité relative minimale: Humidité relative minimale de l'espace ou de la zone spécifiée par l'usager ou le concepteur. Si les valeurs pour l'été et l'hiver ne sont pas connues, cette température s'applique toute l'année, sinon seulement en demi-saison.























			SpaceHumiditySummer


P_SINGLEVALUE

/

IfcRatioMeasure






			[image: ]			SpaceHumiditySummer: Humidity of the space or zone for the hot (summer) period, that is required from user/designer view point and provided as requirement for cooling.





			[image: ]			Luftfeuchtigkeit Kühlung: Geforderte Luftfeuchtigkeit für diesen Raum für die Auslegung der Kühlung.




			[image: ]			夏季室内湿度: 空間またはゾーンの暑熱季(夏季)の室内湿度。利用者/設計者の視点から要求される。




			[image: ]			Humidité relative maximale en été: Humidité relative maximale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.




			[image: ]			여름철실내 습도: 공간이나 영역 혹서 계절 (여름) 실내 습도. 이용자 / 설계자의 관점에서 요구된다.























			SpaceHumidityWinter


P_SINGLEVALUE

/

IfcRatioMeasure






			[image: ]			SpaceHumidityWinter: Humidity of the space or zone for the cold (winter) period that is required from user/designer view point and provided as requirement for heating.





			[image: ]			Luftfeuchtigkeit Heizung: Geforderte Luftfeuchtigkeit für diesen Raum für die Auslegung der Heizung.




			[image: ]			冬季室内湿度: 空間またはゾーンの寒冷季(冬季)の室内湿度。利用者/設計者の視点から要求される。




			[image: ]			Humidité relative minimale en été: Humidité relative minimale de l'espace ou de la zone  en été. Spécifiée par l'usager ou le concepteur et utilisée comme consigne pour le refroidissement.




			[image: ]			겨울철실내 습도: 공간이나 영역 추운 계절 (동절기) 실내 습도. 이용자 / 설계자의 관점에서 요구된다.























			DiscontinuedHeating


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			DiscontinuedHeating: Indication whether discontinued heating is required/desirable from user/designer view point. (TRUE) if yes, (FALSE) otherwise.





			[image: ]			Diskontinuierliche Heizung: Anfoderung, ob der Raum durch eine diskontinuierliche Heizung versorgt werden soll (WAHR) oder nicht (FALSCH).




			[image: ]			不連続暖房: 不連続暖房が利用者/設計者の視点から要求/要望されるかどうかを示すブーリアン値。(TRUE)要、(FALSE)不要。




			[image: ]			Chauffage intermittent: Indique si un chauffage intermittent est requis ou souhaité par l'usager ou le concepteur (VRAI) ou non (FAUX).




			[image: ]			불연속 난방: 불연속 난방이 이용자 / 설계자의 관점에서 요청 / 요구되는지 여부를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 불필요.























			NaturalVentilation


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			NaturalVentilation: Indication whether the space is required to have natural ventilation (TRUE) or mechanical ventilation (FALSE).





			[image: ]			Natürliche Lüftung: Anforderung, ob der Raum eine natürliche Lüftung haben soll (WAHR), oder eine künstliche Lüftung (Falsch).




			[image: ]			自然換気: 空間が自然換気を持つか機械換気を持つかを示すブーリアン値。(TRUE)有、(FALSE)なし。




			[image: ]			Ventilation naturelle: Indique si la ventilation de l'espace doit être naturelle (VRAI) ou mécanique (FAUX).




			[image: ]			자연환기: 공간이 자연 환기가 있는지 환기있는 여부를 나타내는 값























			NaturalVentilationRate


P_SINGLEVALUE

/

IfcCountMeasure






			[image: ]			NaturalVentilationRate: Indication of the requirement of a particular natural air ventilation rate, given in air changes per hour.





			[image: ]			Natürliche Luftwechselzahl: Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der natürlichen Lüftung.




			[image: ]			自然換気率: 特定の自然換気率の要求指標。1時間あたりの換気回数で与えられる。




			[image: ]			Taux ventilation naturelle: Taux de ventilation naturelle exprimé en volumes par heure.




			[image: ]			자연환기 비율: 특정 자연 환기 율의 요구 지표. 시간 당 환기 회수로 주어진다.























			MechanicalVentilationRate


P_SINGLEVALUE

/

IfcCountMeasure






			[image: ]			MechanicalVentilationRate: Indication of the requirement of a particular mechanical air ventilation rate, given in air changes per hour.





			[image: ]			Künstliche Luftwechselzahl: Geforderte Luftwechselzahl (in Wechsel per Stunde) im Fall der künstlichen Lüftung.




			[image: ]			機械換気率: 特定の機械換気率の要求指標。1時間あたりの換気回数で与えられる。




			[image: ]			Taux ventilation mécanique: Spécification du taux de ventilation mécanique exprimé en volumes par heure.




			[image: ]			기계환기 비율: 특정 기계 환기 비율 요구 지표. 시간 당 환기 회수로 주어진다.























			AirConditioning


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AirConditioning: Indication whether this space requires air conditioning provided (TRUE) or not (FALSE).





			[image: ]			Klimaanlage: Anforderung, ob der Raum mit einer Klimaanlage ausgestattet werden soll (WAHR), oder nicht (Falsch).




			[image: ]			空調: この空間が空調を要求するかどうかを示すブーリアン値。(TRUE)要、(FALSE)不要。




			[image: ]			Conditionnement d'air: Indique si l'espace requiert un conditionnement d'air  (VRAI) ou non (FAUX).




			[image: ]			공조: 이 공간이 공조를 요청할지 여부를 나타내는 부울 값입니다. (TRUE) 필요 (FALSE) 불필요.























			AirConditioningCentral


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			AirConditioningCentral: Indication whether the space  requires a central air conditioning provided (TRUE) or not (FALSE).
It should only be given, if the property "AirConditioning" is set to TRUE.





			[image: ]			Klimaanlage zentral: Anforderung, ob die Klimaanlage zentral gesteuert werden soll (WAHR), oder nicht (FALSCH). Soll nur angegeben werden, wenn die Eigenschaft "Klimaanlage" mit WAHR gegeben ist.




			[image: ]			中央式空調: 空間が中央式空調を要求するかどうかを示すブーリアン値。「空調」プロパティがTRUEに設定された場合のみ、与えられる。




			[image: ]			Conditionnement d'air centralisé: Indique si l'espace requiert un conditionnement d'air centralisé (VRAI) ou non (FAUX). A fournir si la propriété "Conditionnement d'air" est VRAI.




			[image: ]			중앙식 에어컨: 공간이 중앙 식 공조를 요청할지 여부를 나타내는 부울 값입니다. "공조"속성이 TRUE로 설정된 경우에만 주어진다.
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5.4.5.10 Pset_ZoneCommon




PSET_TYPEDRIVENOVERRIDE

/

IfcZone






			[image: ]			 Properties common to the definition of all occurrences of IfcZone.





			[image: ]			 Définition de l'IAI : propriétés communes à la définition de toutes les instances de la classe IfcZone




			[image: ]			 IfcZoneに関する共通プロパティセット定義。















			Reference


P_SINGLEVALUE

/

IfcIdentifier






			[image: ]			Reference: Reference ID for this specified type in this project (e.g. type 'A-1'). Used to store the non-classification driven internal project type.





			[image: ]			Reference: Référence à l'identifiant d'un type spécifié dans le contexte du projet (exemple : "type A1"). Utilisé pour enregistrer un type sans recourir à une classification.




			[image: ]			参照記号: このプロジェクトにおける参照記号(例：A-1)。分類コードではなく内部で使用されるプロジェクトタイプとして使用されるもの。




			[image: ]			참조 ID: 이 프로젝트의 참조 ID (예 : A-1). 분류 코드가 아닌 내부에서 사용되는 프로젝트 형식으로 사용됩니다.























			IsExternal


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			IsExternal: Indication whether the element is designed for use in the exterior (TRUE) or not (FALSE). If (TRUE) it is an external zone at the outside of the building.





			[image: ]			外部区分: 外部の部材かどうかを示すブーリアン値。もしTRUEの場合、外部の部材で建物の外側に面している。




			[image: ]			Est extérieur: Indique si l'élément est conçu pour être utilisé à l'extérieur (VRAI) ou non (FAUX). Si VRAI, c'est un élément extérieur qui donne sur l'extérieur du bâtiment.























			GrossPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			GrossPlannedArea: Total planned gross area for the zone. Used for programming the zone.





			[image: ]			計画グロス面積: 計画されたグロス面積。建物計画に際に使用。




			[image: ]			Surface programmée brute: Surface programmée brute totale de la pièce. Telle que définie lors de la programmation.























			NetPlannedArea


P_SINGLEVALUE

/

IfcAreaMeasure






			[image: ]			NetPlannedArea: Total planned net area for the zone. Used for programming the zone.





			[image: ]			計画ネット面積: 計画されたネット面積。建物計画に際に使用。（通常は、柱型等を抜いた面積となる）




			[image: ]			Surface programmée nette: Surface programmée nette totale de la pièce. Telle que définie lors de la programmation.























			PubliclyAccessible


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			PubliclyAccessible: Indication whether this space (in case of e.g., a toilet) is designed to serve as a publicly accessible space, e.g., for a public toilet (TRUE) or not (FALSE).





			[image: ]			AccessibleAuPublic: Indique si l'espace (par exemple des toilettes) est conçu pour être un espace accessible au public (TRUE) ou non (FALSE).




			[image: ]			公共アクセス可能性: この空間が公共アクセス空間かどうかを示すブーリアン値。例：公共トイレの場合（TRUE）。そうでなければ（FALSE）。




			[image: ]			공공 액세스 가능성: 가능성이 공간이 공공 액세스 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE/ FALSE























			HandicapAccessible


P_SINGLEVALUE

/

IfcBoolean






			[image: ]			HandicapAccessible: Indication whether this space (in case of e.g., a toilet) is designed to serve as an accessible space for handicapped people, e.g., for a public toilet (TRUE) or not (FALSE). This information is often used to declare the need for access for the disabled and for special design requirements of this space.





			[image: ]			AccesHandicapes: Indique si l'élément est conçu pour être accessible aux handicapés (VRAI) ou non (FAUX). Cette information est souvent utilisée pour déclarer la nécessité d'un accès pour handicapés ou pour des contraintes spéciales de conception.




			[image: ]			ハンディキャップアクセス可能性: この空間がハンディキャップ者向けの空間かどうかを示す（TRUE）。例：公共トイレの場合。そうでなければ（FALSE）。この情報は、障害者向け利用の必要性や特別なデザインの必要性を示すために利用される。




			[image: ]			핸디캠 액세스 가능성: 공간이 핸디캡을위한 공간 여부를 나타내는 부울 값입니다. 예 : 공공 화장실의 경우 TRUE. 이 정보는 장애인을위한 이용의 필요성과 특별한 디자인의 필요성을 나타내기 위해 사용된다.
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8.9 IfcProfileResource




8.9.1 Schema Definition




 



The schema IfcProfileResource

defines the two dimensional profiles or cross sections, used to define

geometric shape representations. Profile definitions are applied to:






  			swept surfaces




  			swept area solids




  			sectioned spines











NOTE  Profile

definitions are not subtypes of geometric representation item and can

not be used directly to geometrically represent an object.






Profiles can be used to either

define a curve or an area. In case of a curve, only the boundary is in

the domain of the profile definition, in case of an area the boundary

and the inside is in the domain of the profile definition. A curve can

be used for






  			swept surfaces




  			sectioned spines









and an area can be used for






  			swept area solids




  			sectioned spines











NOTE  The use of

profile definitions is the preferred way to define prismatic shapes to

represent products.






The profile definition (IfcProfileDef)

can be instantiated by the various subtypes. There are four different

groups of profile definitions:






  			parametrically defined

profiles, these profiles are defined by a 2D position coordinate system

and dimension parameters to generate a 2D form.




  			explicitly defined profiles,

these profiles are defined by a (single or multiple) 2D curve(s) defined

in the parent coordinate system.




  			derived profiles, these

profiles are created by a Cartesian transformation of a parent profile.




  			composite profiles, these

profiles are compositions of other profiles









When used as the curve or area

to be swept into a surface or solid, the 2D coordinate system of the

profile is mapped into the xy plane of the 3D coordinate system of the

swept surface (subtypes of IfcSweptSurface),

the swept area solid (subtypes of IfcSweptAreaSolid),

or the sectioned spine (IfcSectionedSpine).

The extrusion direction is along the z axis of the 3D coordinate system

(or an extrusion vector being not perpendicular to the z axis, or a

rotation that has a tangent into the z axis at the point of origin).






The use of

coordinate axes in IFC is not identical with the general convention for the use of coordinate axes in structural analysis. The following conversion should be used, as shown in Figure 307:








  

    

      







        

          

            			IFC axes convention

            			Structural analysis axes convention

          




          

            			+X

            			-Y

          




          

            			+Y

            			-Z

          




          

            			+Z

            			+X

          




        

      




      

    

  







			[image: coordinates in IFC and structural]




			Figure 63 — Profile coordinate system
















HISTORY  New schema in IFC2x, definitions had been part of the IfcGeometryResource

in earlier IFC Releases.  IfcProfilePropertyResource schema merged

into IfcProfileResource in IFC4.
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8.9.3.1 IfcProfileDef
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IfcProfileDef

is the supertype of all definitions of standard and arbitrary profiles

within IFC. It is used to define a standard set of commonly used

section profiles by their parameters or by their explicit curve geometry.








  			Parameterized profiles are 2D primitives, which are used within the industry to describe cross

  sections by a description of its parameters.




  			Arbitrary profiles are cross

  sections defined by an outer boundary as bounded curve, which may also

  include holes, defined by inner boundaries.




  			Derived profiles, based on a

  transformation of a parent profile, are also part of the profile

  definitions available.




  			In addition composite

  profiles can be defined, which include two or more profile definitions

  to define the resulting profile.













HISTORY  New entity in IFC1.5, the capabilities have been extended in IFC2x.

Profiles can now support swept surfaces and swept area solids with

inner boundaries. It had been renamed from IfcAttDrivenProfileDef.










IFC4 CHANGE  Changed from ABSTRACT to non-abstract for uses which do not

require an explicitly defined geometry.  Added inverse attributes HasProperties and HasExternalReference.










Use in material association






Beams, columns, and similarly shaped building elements and their type objects may

be associated with a section profile definition, combined with material definition,

by means of IfcRelAssociatesMaterial together with IfcMaterialProfileSet

and IfcMaterialProfileSetUsage. This way, building elements and element types

with same section and material can share a common section profile definition and

association.






The profile definition in material association is required to be consistent with

shape representations of the respective building elements.






A higher-level description of spatial aligment of the section profile of a member

(such as centered, bottom-left, in the geometric centroid, and more) can be provided

within IfcMaterialProfileSetUsage by means of a cardinal point reference.

This can be used redundant to geometric data in order to convey design intent.








Use in shape models






Profile definitions are used within the geometry and geometric model

resource to create either swept surfaces, swept area solids, or

sectioned spines.






The purpose of the profile

definition within the swept surfaces or swept area solids is to define

a uniform cross section being swept:








  			along a line (extrusion) using IfcSurfaceOfLinearExtrusion or IfcExtrudedAreaSolid




  			along a circular arc (revolution) using IfcSurfaceOfRevolution or IfcRevolvedAreaSolid




  			along a directrix lying on a reference surface using IfcSurfaceCurveSweptAreaSolid











The purpose of the profile

definition within the sectioned spine is to define a varying cross

sections at several positions along a spine curve. The subtype IfcDerivedProfileDef

is particularly suited to provide the consecutive profiles to be based

on transformations of the start profile and thus maintaining the

identity of vertices and edges.








NOTE  Subtypes of the IfcProfileDef

contain parameterized profiles (as subtypes of IfcParameterizedProfileDef)

which establish their own 2D position coordinate system, profiles given

by explicit curve geometry (either open or closed profiles) and two

special types for composite profiles and derived profiles, based on a

2D Cartesian transformation.








An IfcProfileDef

is treated as bounded area if it is used within swept area solids. In

this case, the inside of the profile is part of the profile. The

attribute ProfileType is set to AREA. An IfcProfileDef

is treated as a curve if it is used within swept surfaces. In this

case, the inside of the profile (if the curve is closed) is not part of

the profile. The attribute ProfileType

is set to CURVE.








Figure 64 illustrates use of parameterized profiles within a swept area solid.






			



  

    

      			



[image: Example of standard profile definition]



      

      			



Position


The IfcProfileDef is defined within the underlying

coordinate system which is defined by the swept surface or swept area solid

that uses the profile definition. It is the xy plane






      

        			of IfcSweptSurface.Position or




        			of IfcSweptAreaSolid.Position or




        			of each list member of IfcSectionedSpine.CrossSectionPositions.




      






In the figure to the left, the z axis of the position coordinate system points outwards of the drawing plane.






Note: The subtype IfcParameterizedProfileDef optionally provides an additional 2D position coordinate system relative to the underlying coordinate system of the IfcProfileDef.






      

    




    

      			



[image: use within swept area solids]



      

      			



Sweeping






In the later use of the IfcProfileDef

within the swept surface or swept area solid,  e.g. the IfcExtrudedAreaSolid

(here used as an example), the profile boundaries (here based on the 2D

position coordinate system of IfcParameterizedProfileDef)

are placed within the xy plane of the 3D position coordinate system of

the swept surface or swept area solid.






The profile is inserted into the underlying coordinate system either:






      

        			directly in case of using IfcArbitraryClosedProfileDef

        and IfcArbitraryOpenProfileDef,






        			through an intermediate position coordinate system in case of

        using IfcParameterizedProfileDef.






        			through an 2D Cartesian transformation operator (applied directly

        to the curve position when using arbitrary profile definitions,

        or applied to the position coordinate system when using parameterized

        profile definitions) in case of using IfcDerivedProfileDef.






        			when using IfcCompositeProfileDef the insertion depends on

        the subtype of the included sub-profiles.




      






      

    




  











			Figure 64 — Profile sweeping














Profile types






Results of the different usage of the ProfileType attribute are demonstrated here. The ProfileType defines whether the inside (the bounded area) is part of the profile definition (Area) or not (Curve). Figure 65 illustrates the resulting area or curve depending on ProfileType.






			



  

    

      			



[image: area without thickness]


ProfileType = AREA



      

      			



[image: closed curve]


ProfileType = CURVE



      

    




  











			Figure 65 — Profile types
















Profile specification by external reference






If the profile is standardized by a norm or a catalogue, a reference

to this norm or catalogue should be provided by means of HasExternalReference.

This inverse relationship is used to associate an IfcExternalReference (notably

IfcClassificationReference or IfcLibraryReference) with the

profile.






IfcClassificationReference is used to refer to a profile norm (a common standard or

manufacturer's standard).  In this case,






			IfcClassificationReference.ItemReference

contains the formal profile designation from the norm.

(On the other hand, IfcProfileDef.ProfileName contains a displayable name which may

not necessarily be the same as the formal designation.)




			IfcClassificationReference.Name carries the short name of the profile norm.




			Optionally, the norm can be further described by

IfcClassificationReference.ReferencedSource.











IfcLibraryReference is used to refer to a library which contains profile

definitions. In this case,






			IfcLibraryReference.ItemReference contains the identifier of the

profile within the library and is meant to be machine-readable (in contrast to

IfcProfileDef.ProfileName which should be human-readable).




			IfcLibraryReference.Location and .Name or .ReferencedLibrary

further describe the library.











If an external reference is provided, sending systems shall ensure that

the shape of the profile definition object agrees with the definitions in the

referenced classification or library.










Direct instances of IfcProfileDef






Usually, only subtypes of IfcProfileDef should be instantiated.

In some special cases, e.g. if the profile object is used for purposes

other than geometric models (e.g. for structural analysis models), it may be

possible to directly instantiate IfcProfileDef and further specify

the profile only by external reference or by profile properties. The latter

are tracked by the inverse attribute HasProperties.









XSD Specification:


 <xs:element name="IfcProfileDef" type="ifc:IfcProfileDef" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProfileDef">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="ProfileType" type="ifc:IfcProfileTypeEnum" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProfileDef

  

 











 

  			

  			

SUPERTYPE OF();

  

 











 

  			

  			



			ProfileType			 : 			IfcProfileTypeEnum;




			ProfileName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ProfileType			 : 			Defines the type of geometry into which this profile definition shall be resolved, either a curve or a surface area. In case of curve the profile should be referenced by a swept surface, in case of area the profile should be referenced by a swept area solid.




			ProfileName			 : 			



Human-readable name of the profile, for example according to a standard profile table. As noted above, machine-readable standardized profile designations should be provided in IfcExternalReference.ItemReference.














Inheritance Graph:








 

  			

ENTITY IfcProfileDef

  

 











 

  			

  			

ENTITY IfcProfileDef

  

 











 

  			

  			



			ProfileType			 : 			IfcProfileTypeEnum;




			ProfileName			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.9.2.1 IfcProfileTypeEnum








The enumeration defines whether the definition of a profile shape shall be geometrically resolved into a curve or into a surface.








HISTORY  New type in IFC1.5.








Enumerated Item Definitions:






			CURVE: The resulting geometric item is of type curve and closed (with the only exception of the curve created by the IfcArbitraryOpenProfileDef which resolves into an open curve). The resulting geometry after applying a sweeping operation is a swept surface. This can be used to define shapes with thin sheets, such as ducts, where the thickness is not appropriate for geometric representation.




			AREA: The resulting geometric item is of type surface. The resulting geometry after applying a sweeping operation is a swept solid with defined volume.










XSD Specification:


 <xs:simpleType name="IfcProfileTypeEnum">


  <xs:restriction base="xs:string">


   <xs:enumeration value="curve"/>


   <xs:enumeration value="area"/>


  </xs:restriction>


 </xs:simpleType>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcProfileTypeEnum = ENUMERATION OF (

  

 











 

  			

  			

CURVE, 
AREA);  

 











 

  			

END_TYPE;

  

 









  

 
















[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcpropertyresource/content.htm











8.10 IfcPropertyResource




8.10.1 Schema Definition








The IfcPropertyResource defines a basic set of property types that can be associated with occurrence objects (subtypes of IfcObject) and type objects (subtypes of IfcTypeObject) through the IfcPropertySet (defined in the IfcKernel schema). These properties are used to assign property definitions that are semantically defined by a name string and are extensible in terms of their definitions.


 



 

NOTE  Frequently, there is a need to extend the attributes that are attached to an individual object or group of objects. Yet it may not be necessary to extend the attributes for every object within the same class. Using the same capabilities as for types of an element, it is possible to define such sets of attributes and associate them with individual objects.




 



The association of attributes to objects can be defined by two different ways:


 

 

			by defining a type object (IfcTypeObject) which defines a specific object information (including the relevant properties) that is assigned to all instances (or occurrences) of the type object (via the IfcRelDefinesByType relationship).


 

			by defining a property set (IfcPropertySet, a logical grouping of related properties) which defines the common property information for an individual instance (or occurrence), this is done via the IfcRelDefinesByProperties relationship.


 




 



The semantic information of what an individual property denotes has to be given by the Name attribute. The Name is human interpretable and can also be computer interpretable by convention. This convention has to be established by implementers' agreements.


 



 

NOTE  The IFC specification defines a set of property sets, which provides a recommended usage of property sets for objects in the IFC model. In addition to the IFC property set specification also regional or project specific definitions of property sets are possible. Thereby property sets provide an mechanism to localize IFC definitions.




 



All subtypes of IfcProperty are referenced later by the IfcPropertySet. Thereby the IfcPropertySet establishes a tree of property definitions through the IfcSimpleProperty (and its subtypes) and IfcComplexProperty. Any instance of IfcSimpleProperty within this tree shall only be referenced once (by either IfcPropertySet or IfcComplexProperty).








NOTE  The property set attached to an object shall have a tree structure, therefore all properties (either IfcSimpleProperty -and subtypes- or IfcComplexProperty) shall be used only once within that structure.
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8.10.3.1 IfcProperty
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IfcProperty is an abstract generalization for all types of properties that can be associated with IFC objects through the property set mechanism.


 



 

HISTORY  New entity in IFC1.0.




 






XSD Specification:


 <xs:element name="IfcProperty" type="ifc:IfcProperty" abstract="true" substitutionGroup="ifc:IfcPropertyAbstraction" nillable="true"/>


 <xs:complexType name="IfcProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPropertyAbstraction">


    <xs:attribute name="Name" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcSimpleProperty)

  

 











 

  			

  			

SUBTYPE OF IfcPropertyAbstraction;

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			

Name for this property. This label is the significant name string that defines the semantic meaning for the property.





			Description			 : 			

Informative text to explain the property.





			PartOfPset			 : 			

Reference to the IfcPropertySet by which the IfcProperty is referenced.

IFC4 CHANGE  New inverse attribute to navigate from IfcProperty to IfcPropertySet with upward compatibility for file based exchange.















Inheritance Graph:








 

  			

ENTITY IfcProperty

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

END_ENTITY;
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8.10.3.2 IfcPropertyAbstraction
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      The IfcPropertyAbstraction is an abstract supertype

      of all property related entities defined as dependent

      resource entities within the specification. It may have an

      external reference to a dictionary or library that provides

      additional information about its definition. Instantiable

      subtypes have property name, value and other instance

      information.

    




    

      HISTORY  New entity in IFC4.

    







XSD Specification:


 <xs:element name="IfcPropertyAbstraction" type="ifc:IfcPropertyAbstraction" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPropertyAbstraction" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProperty);

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:













Inheritance Graph:








 

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.10.3.3 IfcPropertyBoundedValue
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      A property with a bounded value, IfcPropertyBoundedValue, defines a property

      object which has a maximum of two (numeric or descriptive) values assigned, the first value specifying the upper bound

      and the second value specifying the lower bound. It defines a property - value bound (min-max) combination for which

      the property Name, an optional Description, the optional UpperBoundValue

      with measure type, the optional LowerBoundValue with measure type, and the optional Unit is given.

      A set point value can be provided in addition to the upper and lower bound values for operational value setting.

    




    

      The unit is handled by the Unit attribute, see Table 26 for an example of a bounded property:

    




    

      			If the Unit attribute is not given, then the unit is already implied by the type of

      IfcMeasureValue or IfcDerivedMeasureValue. The associated unit can be found at the

      IfcUnitAssignment globally defined at the project level (IfcProject.UnitsInContext).

      




      			If the Unit attribute is given, then the unit assigned by the Unit attribute overrides the

      globally assigned unit.

      




    




    

      The IfcPropertyBoundedValue allows for the specification of an interval for the value component of the

      property description. If either the LowerBoundValue or the UpperBoundValue is not

      given, then it indicates an open bound (either a minimum value or a maximum value). The interval is by definition

      inclusive, that is, the value given for the LowerBoundValue or the UpperBoundValue is

      included in the interval.

    




    

      NOTE  An IfcPropertyBoundedValue may be exchanged with no values assigned yet. In this case the

      LowerBoundValue and the UpperBoundValue are set to NIL.

    






 






 

  			

   

    

     			Name

     			UpperBoundValue

     			LowerBoundValue

     			SetPointValue

     			Type
 (through IfcValue)

     			Unit


    




    

     			OverallHeight

     			1930

     			2300

     			<nil>

     			IfcPositiveLengthMeasure

     			-

    




    

     			OverallWidth

     			0.9

     			1.25

     			<nil>

     			IfcPositiveLengthMeasure

     			m

    




    

     			MaxHeight

     			20.0

     			<nil>

     			<nil>

     			IfcPositiveLengthMeasure

     			-

    




    

     			MinWeight

     			<nil>

     			20

     			<nil>

     			IfcMassMeasure

     			kg

    




    

     			* Where rules ensures same measure type for all values

    




   




  

 




 

  			Table 26 — Bounded property with values, measure types and units




 




















HISTORY  New entity in IFC2x.










IFC2x2 CHANGE  The attribute type of the attribute UpperBoundValue and LowerBoundValue has been made optional with upward compatibility for file based exchange.










IFC4 CHANGE  The attribute SetPointValue has been added.








    Informal Propositions:




    

      			If the measure type for the upper and lover bound value

      is a numeric measure, then the following shall be true: 

        UpperBoundValue > LowerBoundValue.

      




    









XSD Specification:


 <xs:element name="IfcPropertyBoundedValue" type="ifc:IfcPropertyBoundedValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyBoundedValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyBoundedValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UpperBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			LowerBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			SetPointValue			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			SameUnitUpperLower			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(LowerBoundValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(LowerBoundValue));


  			SameUnitUpperSet			 : 			NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(UpperBoundValue) = TYPEOF(SetPointValue));


  			SameUnitLowerSet			 : 			NOT(EXISTS(LowerBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF(LowerBoundValue) = TYPEOF(SetPointValue));







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			UpperBoundValue			 : 			

Upper bound value for the interval defining the property value. If the value is not given, it indicates an open bound (all values to be greater than or equal to LowerBoundValue).





			LowerBoundValue			 : 			

Lower bound value for the interval defining the property value. If the value is not given, it indicates an open bound (all values to be lower than or equal to UpperBoundValue).





			SetPointValue			 : 			

Set point value as typically used for operational value setting.

IFC4 CHANGE  The attribute has been added at the end of the attribute list.













Formal Propositions:






			SameUnitUpperLower			 : 			 The measure type of the UpperBoundValue shall be the same as the measure type of the LowerBoundValue, if both (upper and lower bound) are given.





			SameUnitUpperSet			 : 			 The measure type of the UpperBoundValue shall be the same as the measure type of the SetPointValue, if both (upper bound and set point) are given.





			SameUnitLowerSet			 : 			 The measure type of the LowerBoundValue shall be the same as the measure type of the SetPointValue, if both (lower bound and set point) are given.














Inheritance Graph:








 

  			

ENTITY IfcPropertyBoundedValue

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ENTITY IfcPropertyBoundedValue

  

 











 

  			

  			



			UpperBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			LowerBoundValue			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			SetPointValue			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.10.3.4 IfcPropertyListValue
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      An IfcPropertyListValue defines a property that has several (numeric or

      descriptive) values assigned, these values are given by an ordered list. It defines a property - list value

      combination for which the property Name, an optional Description, the optional ListValues with measure

      type and optionally an Unit is given.

      An IfcPropertyListValue is a list of values. The order in which values appear is significant. 

      All list members shall be of the same type.

    




    

      The unit is handled by the Unit attribute, see Table 27 for an example of a list property:

    




    

      			If the Unit attribute is not given, then the unit is already implied by the type of

      IfcMeasureValue or IfcDerivedMeasureValue. The associated unit can be found at the

      IfcUnitAssignment globally defined at the project level (IfcProject.UnitsInContext).

      




      			If the Unit attribute is given, then the unit assigned by the Unit attribute overrides the

      globally assigned unit.

      




    




    

      NOTE  An IfcPropertyListValue may be exchanged with no values assigned yet. In this case the

      ListValues are set to NIL.

    




 




    



 

  			

   

    

     			Name

     			ListValues

     			Type
(through IfcValue)

     			Unit

    




    

     			ApplicableSizes

     			1200

     			IfcPositiveLengthMeasure

     			-

    




    

     			-

     			1600

     			IfcPositiveLengthMeasure

     			-

    




    

     			-

     			2400

     			IfcPositiveLengthMeasure

     			-

    




   




  

 




 

  			Table 27 — List property with values, measure types and units




 


















HISTORY  New entity in IFC2x2.










IFC4 CHANGE  Attribute ListValues has been made OPTIONAL with upward compatibility for file based exchange.











XSD Specification:


 <xs:element name="IfcPropertyListValue" type="ifc:IfcPropertyListValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyListValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyListValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			ListValues			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			SIZEOF(QUERY(temp <* SELF.ListValues | 

  NOT(TYPEOF(SELF.ListValues[1]) = TYPEOF(temp))

  )) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ListValues			 : 			

List of property values.

IFC4 CHANGE  The attribute has been made optional with upward compatibility for file based exchange.













Formal Propositions:






			WR31			 : 			

All values within the list of values shall be of the same measure type.














Inheritance Graph:








 

  			

ENTITY IfcPropertyListValue

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ENTITY IfcPropertyListValue

  

 











 

  			

  			



			ListValues			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.10.3.5 IfcPropertyReferenceValue






			[image: ]			Merkmal mit Bezugswert









 

    

      The

      IfcPropertyReferenceValue allows a property value to

      be of type of an resource level entity. The applicable

      entities that can be used as value references are given by the

      IfcObjectReferenceSelect.

    




    

      HISTORY  New entity in IFC1.5. Entity has been renamed from

      IfcObjectReference in IFC2x.

    




    

      IFC4 CHANGE  Attribute

      PropertyReference has been made OPTIONAL with upward

      compatibility for file based exchange.

    







XSD Specification:


 <xs:element name="IfcPropertyReferenceValue" type="ifc:IfcPropertyReferenceValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertyReferenceValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertyReferenceValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			PropertyReference			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			UsageName			 : 			

Description of the use of the referenced value within the property. It is a descriptive text that may hold an expression or other additional information.












Inheritance Graph:








 

  			

ENTITY IfcPropertyReferenceValue

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ENTITY IfcPropertyReferenceValue

  

 











 

  			

  			



			UsageName			 : 			OPTIONAL IfcStrippedOptional;




			PropertyReference			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.10.3.6 IfcPropertySingleValue






			[image: ]			Propriété à valeur simple
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The property with a single value IfcPropertySingleValue defines a property object which has

a single (numeric or descriptive) value assigned. It defines a property - single value combination for which the property

Name, an optional Description, and an optional NominalValue with measure type is provided. In addition,

the default unit as specified within the project unit context can be overriden by assigning an Unit.






The unit is handled by the Unit attribute, see Table 28 for an example of various single value properties:






 			If the Unit attribute is not given, then the unit is already implied by the type of IfcMeasureValue or

IfcDerivedMeasureValue. The associated unit can be found at the IfcUnitAssignment globally defined at the project

level (IfcProject.UnitsInContext).




 			If the Unit attribute is given, then the unit assigned by the Unit attribute overrides the globally assigned unit.









 






 

  			

   

    

      			Name

      			NominalValue

      			Type (through IfcValue)

      			Unit

    




    

      			Description

      			Manufacturer "A" door

      			IfcLabel

      			-

    




    

      			PanelThickness

      			0.12

      			IfcPositiveLengthMeasure

      			-

    




    

      			ThermalTransmittance

      			2.6

      			IfcThermalTransmittanceMeasure

      			W/(m2K)

    




   




  

 




 

  			Table 28 — Single value properties with values, measure types and units




 













HISTORY  New entity in IFC1.0.








IFC2x CHANGE  Entity has been renamed from IfcSimpleProperty.








IFC2x3 CHANGE  Attribute NominalValue has been made OPTIONAL with upward compatibility for file based exchange.











XSD Specification:


 <xs:element name="IfcPropertySingleValue" type="ifc:IfcPropertySingleValue" substitutionGroup="ifc:IfcSimpleProperty" nillable="true"/>


 <xs:complexType name="IfcPropertySingleValue">


  <xs:complexContent>


   <xs:extension base="ifc:IfcSimpleProperty">


    <xs:sequence>


     <xs:element name="NominalValue" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcValue"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPropertySingleValue

  

 











 

  			

  			

SUBTYPE OF IfcSimpleProperty;

  

 











 

  			

  			



			NominalValue			 : 			OPTIONAL IfcValue;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			NominalValue			 : 			

Value and measure type of this property. 

NOTE  By virtue of the defined data type, that is selected from the SELECT IfcValue, the appropriate unit can be found within the IfcUnitAssignment, defined for the project if no value for the unit attribute is given.




IFC2x3 CHANGE  The attribute has been made optional with upward compatibility for file based exchange.















Inheritance Graph:








 

  			

ENTITY IfcPropertySingleValue

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ENTITY IfcPropertySingleValue

  

 











 

  			

  			



			NominalValue			 : 			OPTIONAL IfcValue;




			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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Annex_VI_MVD_BPIE2013/schema/ifcpropertyresource/lexical/ifcsimpleproperty.htm











8.10.3.7 IfcSimpleProperty
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IfcSimpleProperty is a generalization of a single property object. The various subtypes of IfcSimpleProperty establish different ways in which a property value can be set.


 



 

HISTORY  New entity in IFC1.0, definition changed in IFC2x.











XSD Specification:


 <xs:element name="IfcSimpleProperty" type="ifc:IfcSimpleProperty" abstract="true" substitutionGroup="ifc:IfcProperty" nillable="true"/>


 <xs:complexType name="IfcSimpleProperty" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProperty"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(ONEOF(IfcPropertyBoundedValue, IfcPropertyListValue, IfcPropertyReferenceValue, IfcPropertySingleValue))

  

 











 

  			

  			

SUBTYPE OF IfcProperty;

  

 











 

  			

END_ENTITY;

  

 













Inheritance Graph:








 

  			

ENTITY IfcSimpleProperty

  

 











 

  			

  			

ENTITY IfcPropertyAbstraction

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcProperty

  

 











 

  			

  			



			Name			 : 			IfcIdentifier;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			PartOfPset			 : 			SET OF IfcPropertySet FOR HasProperties;









  

 











 

  			

  			

ENTITY IfcSimpleProperty

  

 











 

  			

END_ENTITY;
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8.11 IfcQuantityResource




8.11.1 Schema Definition








IfcQuantityResource defines a set of basic quantities that can be associated with products through the IfcElementQuantity (defined in IfcProductExtension). The basic quantities are used to assign quantities, which have a particular meaning within a referenced method of measurement.








HISTORY  New schema in IFC2x.
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8.11.2.1 IfcPhysicalQuantity






			[image: ]			Quantité physique
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The physical quantity, IfcPhysicalQuantity, is an abstract entity that holds a complex or simple quantity measure together with a semantic definition of the usage for the single or several measure value.


 



The Name attribute defines the actual usage or kind of measure. The interpretation of the name label has to be established within the actual exchange context. In addition an informative text may be associated to each quantity by the Description attribute.


 



 

HISTORY  New entity in IFC2x. It replaces the calcXxx attributes used in previous IFC Releases.











XSD Specification:


 <xs:element name="IfcPhysicalQuantity" type="ifc:IfcPhysicalQuantity" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcPhysicalQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:attribute name="Name" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcPhysicalSimpleQuantity);

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			Name of the element quantity or measure. The name attribute has to be made recognizable by further agreements.




			Description			 : 			Further explanation that might be given to the quantity.











Inheritance Graph:








 

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.11.2.2 IfcPhysicalSimpleQuantity
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The physical quantity, IfcPhysicalSimpleQuantity, is an entity that holds a single quantity measure value (as defined at the subtypes of IfcPhysicalSimpleQuantity) together with a semantic definition of the usage for the measure value.


 





EXAMPLE  An element, like a wall, may have several area measures, like footprint area, left wall face area, right wall face area. These areas would be given by three instances of the area quantity subtype, with different Name string values.








A section "Quantity Use Definition" at individual entities as subtypes of IfcBuildingElement gives guidance to the usage of the Name attribute to characterize the individual quantities. If the Unit attribute is given, the value attribute (introduced at the level of subtypes of IfcPhysicalSimpleQuantity) are given as quantities of this unit, otherwise the global unit definitions (given by IfcUnitAssignment) are used.






 

HISTORY  New entity in IFC2x2 Addendum 1.








 

IFC2x2 ADDENDUM 1 CHANGE  The abstract entity IfcPhysicalSimpleQuantity has been added. Upward compatibility for file based exchange is guaranteed.











XSD Specification:


 <xs:element name="IfcPhysicalSimpleQuantity" type="ifc:IfcPhysicalSimpleQuantity" abstract="true" substitutionGroup="ifc:IfcPhysicalQuantity" nillable="true"/>


 <xs:complexType name="IfcPhysicalSimpleQuantity" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcPhysicalQuantity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcPhysicalSimpleQuantity

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcPhysicalQuantity;

  

 











 

  			

  			



			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:













Inheritance Graph:








 

  			

ENTITY IfcPhysicalSimpleQuantity

  

 











 

  			

  			

ENTITY IfcPhysicalQuantity

  

 











 

  			

  			



			Name			 : 			IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcPhysicalSimpleQuantity

  

 











 

  			

  			



			Unit			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;

  

 











[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/ifcrepresentationresource/content.htm











8.12 IfcRepresentationResource




8.12.1 Schema Definition








This schema defines the representation of shape and topology as important definitional properties for products defined within the IFC Object Model. The representations characterize certain properties of a product, and any product can be defined by zero, one, or many of those properties. The schema defines two ways to represent definitional properties of products:








 			topological representation 




 			geometric shape representation 









The geometric shape representation allows for 






 			multiple shape representations for the same product definition shape of a product 




 			separate shape representations for components or parts of the product definition shape by using shape aspects 











NOTE  

The definitions within this schema have been influenced or have been adapted from ISO 10303-41, ISO 10303-42, and ISO 10303-43. 
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8.12.3.1 IfcGeometricRepresentationContext






			[image: ]			Geometrische Repräsentation - Kontext













 The IfcGeometricRepresentationContext defines the context that applies to several shape representations of

 products within a project. It defines the type of the context in which the shape representation is defined, and the numeric

 precision applicable to the geometric representation items defined in this context. In addition it can be used to offset

 the project coordinate system from a global point of origin, using the WorldCoordinateSystem attribute. The main

 representation context may also provide the true north direction, see Figure 66.








 NOTE  Definition according to ISO/CD 10303-42:1992


 A geometric representation context is a representation context in which the geometric representation items are

 geometrically founded.








 

  			

   [image: TrueNorth]

  

  			

   

    The TrueNorth attribute should be provided, if the y axis of the WorldCoordinateSystem does

    not point to the global northing. Direction of the true north, or geographic northing direction, relative to the

    underlying project coordinate system as established by the attribute WorldCoordinateSystem. It is given

    by a 2 dimensional direction within the xy-plane of the project coordinate system. If not resent, it defaults to

    [0.,1.] - i.e. the positive Y axis of the project coordinate system equals the geographic northing

    direction. The direction is provided within project coordinate system and identifies the true north direction.




  

 




 

  			Figure 66 — Definition of the true north direction




  

 


   








  NOTE  The inherited attribute ContextType shall have one of the following

  recognized values: 'Model', 'Plan', 'NotDefined'.








 The use of one instance of IfcGeometricRepresentationContext to represent the

 model (3D) view is mandatory, the use of a second instance of IfcGeometricRepresentationContext to represent the

 plan (2D) view is optional (but needs to be given, if there are scale dependent plan views), the additional scale or view

 dependent contexts need to be handled by using the subtype IfcGeometricRepresentationSubContext pointing to the

 model view (or the plan view) as the ParentContext. See Figure 67 for an example using geometric representation

 contexts for 3D and 2D with assigned sub contexts.






 






 

  			

    [image: representation context]

  

  			

   Use of representation contexts defined at IfcProject for 3D model and 2D plan context,

   including sub context definitions for different target scales.




  

 




 

  			Figure 67 — Example of using geometric representation contexts




  

 


    








      NOTE  Entity adapted from 

      geometric_representation_context defined in ISO 10303-42.








      HISTORY  New entity in IFC2.0.








      IFC2x3 CHANGE  Applicable values for ContextType are only 'Model', 'Plan',

      and 'NotDefined'. All other contexts are now handled by IfcGeometricRepresentationSubContext. 









XSD Specification:


 <xs:element name="IfcGeometricRepresentationContext" type="ifc:IfcGeometricRepresentationContext" substitutionGroup="ifc:IfcRepresentationContext" nillable="true"/>


 <xs:complexType name="IfcGeometricRepresentationContext">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentationContext">


    <xs:sequence>


     <xs:element name="WorldCoordinateSystem" minOccurs="0">


      <xs:complexType>


       <xs:group ref="ifc:IfcAxis2Placement"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="CoordinateSpaceDimension" type="ifc:IfcDimensionCount" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcGeometricRepresentationContext

  

 











 

  			

  			

SUPERTYPE OF()

  

 











 

  			

  			

SUBTYPE OF IfcRepresentationContext;

  

 











 

  			

  			



			CoordinateSpaceDimension			 : 			IfcDimensionCount;




			Precision			 : 			OPTIONAL IfcStrippedOptional;




			WorldCoordinateSystem			 : 			IfcAxis2Placement;




			TrueNorth			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			NOT(EXISTS(TrueNorth)) OR (HIINDEX(TrueNorth.DirectionRatios) = 2);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			CoordinateSpaceDimension			 : 			The integer dimension count of the coordinate space modeled in a geometric representation context.









			Precision			 : 			Value of the model precision for geometric models. It is a double value (REAL), typically in 1E-5 to 1E-8 range, that indicates the tolerance under which two given points are still assumed to be identical. The value can be used e.g. to sets the maximum distance from an edge curve to the underlying face surface in brep models.





			WorldCoordinateSystem			 : 			

Establishment of the engineering coordinate system (often referred to as the world coordinate system in CAD) for all representation contexts used by the project. 

NOTE  It can be used to provide better numeric stability if the placement of the building(s) is far away from the origin. In most cases however it would be set to origin: (0.,0.,0.) and directions x(1.,0.,0.), y(0.,1.,0.), z(0.,0.,1.).








			TrueNorth			 : 			

Direction of the true north, or geographic northing direction, relative to the underlying project coordinate system. It is given by a 2 dimensional direction within the xy-plane of the project coordinate system. If not present, it defaults to 0. 1., meaning that the positive Y axis of the project coordinate system equals the geographic northing direction.













Formal Propositions:






			WR11			 : 			

The TrueNorth direction, if provided, shall be a two-dimensional direction.














Inheritance Graph:








 

  			

ENTITY IfcGeometricRepresentationContext

  

 











 

  			

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			



			ContextIdentifier			 : 			OPTIONAL IfcStrippedOptional;




			ContextType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			RepresentationsInContext			 : 			SET OF IfcRepresentation FOR ContextOfItems;









  

 











 

  			

  			

ENTITY IfcGeometricRepresentationContext

  

 











 

  			

  			



			CoordinateSpaceDimension			 : 			IfcDimensionCount;




			Precision			 : 			OPTIONAL IfcStrippedOptional;




			WorldCoordinateSystem			 : 			IfcAxis2Placement;




			TrueNorth			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.12.3.2 IfcProductDefinitionShape
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The IfcProductDefinitionShape defines all shape relevant information about an IfcProduct. It allows for multiple geometric shape representations of the same product. The shape relevant information includes:






			the shape representation including geometric representation items (for 3D solids, 2D annotations, etc.) and:



			associated presentation information (line color, line type, surface rendering properties)




			assignment to presentation layers (CAD layers for visibility control)














			or the topological representation items for connectivity systems (vertex, edge, face representations) that may include geometric representation items (vertex points, edge curves, face surfaces)













NOTE  The definition of this entity relates to the ISO 10303 entity product_definition_shape. Please refer to ISO/IS 10303-41:1994 for the final definition of the formal standard.








HISTORY  New entity in IFC1.5









XSD Specification:


 <xs:element name="IfcProductDefinitionShape" type="ifc:IfcProductDefinitionShape" substitutionGroup="ifc:IfcProductRepresentation" nillable="true"/>


 <xs:complexType name="IfcProductDefinitionShape">


  <xs:complexContent>


   <xs:extension base="ifc:IfcProductRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProductDefinitionShape

  

 











 

  			

  			

SUBTYPE OF IfcProductRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ShapeOfProduct			 : 			SET [1:?] OF IfcProduct FOR Representation;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			OnlyShapeModel			 : 			SIZEOF(QUERY(temp <* Representations | 

  (NOT('IFCREPRESENTATIONRESOURCE.IFCSHAPEMODEL' IN TYPEOF(temp)))

)) = 0;







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ShapeOfProduct			 : 			

The IfcProductDefinitionShape shall be used to provide a representation for a single instance of IfcProduct.

IFC2x3 CHANGE New inverse attribute.




IFC4 CHANGE Inverse relationship cardinality relaxed to be 1:N.













Formal Propositions:






			OnlyShapeModel			 : 			

Only representations of type IfcShapeModel, i.e. either IfcShapeRepresentation or IfcTopologyRepresentation should be used to represent a product through the IfcProductDefinitionShape.














Inheritance Graph:








 

  			

ENTITY IfcProductDefinitionShape

  

 











 

  			

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Representations			 : 			LIST [1:?] OF IfcRepresentation;









  

 











 

  			

  			

ENTITY IfcProductDefinitionShape

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			ShapeOfProduct			 : 			SET [1:?] OF IfcProduct FOR Representation;









  

 











 

  			

END_ENTITY;
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8.12.3.3 IfcProductRepresentation
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IfcProductRepresentation defines a representation of a

product, including its (geometric or topological) representation.

A product can have zero, one or many geometric representations,

and a single geometric representation can be shared among various

products using mapped representations.








NOTE  The definition

of this entity relates to the ISO 10303 entity property_definition.

The use of the term ‘property’ was avoided since it

conflicts with the property, property type, and property set

definitions elsewhere in the IFC model.










HISTORY  New entity in IFC2.0










IFC2x3 NOTE  Users should not instantiate the entity from IFC2x3 onwards.










IFC4 CHANGE  Entity made abstract.











XSD Specification:


 <xs:element name="IfcProductRepresentation" type="ifc:IfcProductRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcProductRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Representations">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentation" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentation"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcProductDefinitionShape);

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Representations			 : 			LIST [1:?] OF IfcRepresentation;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Name			 : 			The word or group of words by which the product representation is known.




			Description			 : 			The word or group of words that characterize the product representation. It can be used to add additional meaning to the name of the product representation.




			Representations			 : 			Contained list of representations (including shape representations). Each member defines a valid representation of a particular type within a particular representation context.











Inheritance Graph:








 

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			

ENTITY IfcProductRepresentation

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Representations			 : 			LIST [1:?] OF IfcRepresentation;









  

 











 

  			

END_ENTITY;
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8.12.3.4 IfcRepresentation
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      The IfcRepresentation defines the general concept of

      representing product properties and in particular the product

      shape.

    




    

      NOTE  Definition from ISO 10303-43:


      A representation is a collection of one or more representation items that are

      related in a specified representation context. The relationship of representation

			item to representation context is the basis for distinguishing which representation

			item entities are related.



			A representation item can be related to a representation context directly, when it 

			occurs as an element is a representation, or indirectly, when it is referenced

			through any number of intervening entities, each of type representation item.

    




    

      NOTE  Entity adapted from

      representation defined in ISO 10303-42.

    




    

      HISTORY  New entity in IFC2.0

    




    

      IFC2x3 CHANGE  The inverse attributes

      LayerAssignments andRepresentationMap have been

      added with upward compatibility.

    




    

      IFC4 CHANGE  Entity IfcRepresentation has been

      changed into an ABSTRACT supertype.

    




    

      Representation Use Definition

    




    

      Each representation, either IfcShapeRepresentation, or

      IfcTopologyRepresentation shall have a well defined:

    




    

      			

        ContextOfItems: Reference to an

        IfcGeometricRepresentationContext as agreed for this

        representation.

      




      			

        RepresentationIdentifier: Name of the

        representation, for example, 'Body' for 3D shape,

        'FootPrint' for 2D ground view, 'Axis' for reference axis.

      




      			

        RepresentationType: Name for the geometric, or

        topological representation type, for example, 'SweptSolid'

        for 3D swept solids, 'Brep' for boundary representation.

      




    




    

      NOTE  Guidelines for applying correct values to those

      attributes are provided in the geometry use definition

      section at each subtype of IfcElement. These

      guidelines can be further refined in view definitions or

      implementer agreements.

    









XSD Specification:


 <xs:element name="IfcRepresentation" type="ifc:IfcRepresentation" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentation" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ContextOfItems" type="ifc:IfcRepresentationContext" nillable="true"/>


     <xs:element name="Items">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcRepresentationItem" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcRepresentationItem"/>


       <xs:attribute ref="ifc:cType" fixed="set"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


    <xs:attribute name="RepresentationIdentifier" type="ifc:IfcLabel" use="optional"/>


    <xs:attribute name="RepresentationType" type="ifc:IfcLabel" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRepresentation

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeModel);

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ContextOfItems			 : 			Definition of the representation context for which the different subtypes of representation are valid.




			RepresentationIdentifier			 : 			The optional identifier of the representation as used within a project.




			RepresentationType			 : 			

The description of the type of a representation context. The representation type defines the type of geometry or topology used for representing the product representation. More information is given at the subtypes IfcShapeRepresentation and IfcTopologyRepresentation.


The supported values for context type are to be specified by implementers agreements.





			Items			 : 			Set of geometric representation items that are defined for this representation.




			OfProductRepresentation			 : 			

Reference to the product representations to which this individual representation applies. In most cases it is the reference to one or many product shapes, to which this shape representation is applicable.

IFC4 CHANGE Inverse relationship cardinality relaxed to be 0:N.















Inheritance Graph:








 

  			

ENTITY IfcRepresentation

  

 











 

  			

  			

ENTITY IfcRepresentation

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

END_ENTITY;
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8.12.3.5 IfcRepresentationContext
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      The IfcRepresentationContext defines the context to

      which the IfcRepresentation of a product is related.

    




    

      NOTE  Definition from ISO 10303-42


      A representation context is a context in which a set of

      representation items are related.

    




    

      NOTE  Entity adapted from

      representation_context defined in ISO

      10303-42.

    




    

      HISTORY  New entity in IFC1.5.

    




    

      IFC4 CHANGE  Entity made abstract, had been deprecated

      from instantiation since IFC2x2.

    









XSD Specification:


 <xs:element name="IfcRepresentationContext" type="ifc:IfcRepresentationContext" abstract="true" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcRepresentationContext" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:Entity"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcGeometricRepresentationContext);

  

 











 

  			

  			



			ContextIdentifier			 : 			OPTIONAL IfcStrippedOptional;




			ContextType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			RepresentationsInContext			 : 			SET OF IfcRepresentation FOR ContextOfItems;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			ContextIdentifier			 : 			The optional identifier of the representation context as used within a project.




			ContextType			 : 			The description of the type of a representation context. The supported values for context type are to be specified by implementers agreements.




			RepresentationsInContext			 : 			All shape representations that are defined in the same representation context.











Inheritance Graph:








 

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			

ENTITY IfcRepresentationContext

  

 











 

  			

  			



			ContextIdentifier			 : 			OPTIONAL IfcStrippedOptional;




			ContextType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			RepresentationsInContext			 : 			SET OF IfcRepresentation FOR ContextOfItems;









  

 











 

  			

END_ENTITY;
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8.12.5.1 IfcRepresentationContextSameWCS











 If there are several instances of

IfcGeometricRepresentationContext within one project file,

the XY plane of all WorldCoordinateSystem's shall be

coplanar and identical.




NOTE  The instances of

IfcGeometricRepresentationSubContext do not define their

own world coordinate system, they refer to the world coordinate

system of the ParentContext.




HISTORY  New global rule

in Release IFC2x








EXPRESS Definition










RULE IfcRepresentationContextSameWCS FOR (

IfcGeometricRepresentationContext

);




LOCAL
  IsDifferent  : LOGICAL := FALSE;
END_LOCAL;
  IF (SIZEOF(IfcGeometricRepresentationContext) > 1)
  THEN
    REPEAT i := 2 TO HIINDEX(IfcGeometricRepresentationContext);
      IF (IfcGeometricRepresentationContext[1].WorldCoordinateSystem :<>: IfcGeometricRepresentationContext[i].WorldCoordinateSystem)
      THEN
        IsDifferent := (NOT(IfcSameValidPrecision(IfcGeometricRepresentationContext[1].Precision,
                                                  IfcGeometricRepresentationContext[i].Precision)))
                    OR (NOT(IfcSameAxis2Placement(IfcGeometricRepresentationContext[1].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[i].WorldCoordinateSystem,
                                                  IfcGeometricRepresentationContext[1].Precision)));
        IF (IsDifferent = TRUE) THEN
          ESCAPE;
        END_IF;
      END_IF;
    END_REPEAT;
  END_IF;




    WHERE




    

WR1

 : IsDifferent = FALSE




END_RULE;
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8.12.3.6 IfcShapeModel
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IfcShapeModel represents

the concept of a particular geometric and/or topological

representation of a product's shape or a product component's shape

within a representation context. This representation context has to

be a geometric representation context (with the exception of

topology representations without associated geometry). The two

subtypes are IfcShapeRepresentation to cover geometric

models that represent a shape, and IfcTopologyRepresentation

to cover the conectivity of a product or product component. The

topology may or may not have geometry associated.






The IfcShapeModel can be a shape representation

(geometric and/or topologogical) of a product (via

IfcProductDefinitionShape), or a shape representation

(geometric and/or topologogical)  of a component of a product

shape (via IfcShapeAspect).








HISTORY  New entity in IFC2x3.











XSD Specification:


 <xs:element name="IfcShapeModel" type="ifc:IfcShapeModel" abstract="true" substitutionGroup="ifc:IfcRepresentation" nillable="true"/>


 <xs:complexType name="IfcShapeModel" abstract="true">


  <xs:complexContent>


   <xs:extension base="ifc:IfcRepresentation"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

ABSTRACT SUPERTYPE OF(IfcShapeRepresentation)

  

 











 

  			

  			

SUBTYPE OF IfcRepresentation;

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR11			 : 			(SIZEOF(SELF\IfcRepresentation.OfProductRepresentation) = 1) XOR 

(SIZEOF(SELF\IfcRepresentation.RepresentationMap) = 1) XOR

(SIZEOF(OfShapeAspect) = 1);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:











Formal Propositions:






			WR11			 : 			

The IfcShapeModel shall be used by an IfcProductRepresentation, by an IfcRepresentationMap or by an IfcShapeAspect.














Inheritance Graph:








 

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

ENTITY IfcRepresentation

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

END_ENTITY;
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8.12.3.7 IfcShapeRepresentation
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The IfcShapeRepresentation represents the concept of a particular

geometric representation of a product or a product component within a specific

geometric representation context. The inherited attribute

RepresentationType is used to define the geometric model used for the

shape representation (e.g. 'SweptSolid', or 'Brep'), the inherited attribute

RepresentationIdentifier is used to denote the kind of the

representation captured by the IfcShapeRepresentation (e.g. 'Axis',

'Body', etc.).





Several representation identifiers for shape representation are included as

predefined values for RepresentationIdentifier. Table 29 indicates the

defined list of values for RepresentationIdentifier.










			





			Identifier

			 








			Box

			Bounding box as simplified 3D box geometry of an

element








			Annotation

			2D annotations not representing elements








			Axis

			2D or 3D Axis, or single line, representation of

an element








			FootPrint

			2D Foot print, or double line, representation of

an element, projected to ground view








			Profile

			3D line representation of a profile being planar,

e.g. used for door and window outlines








			Surface

			3D Surface representation, e.g. of an analytical

surface, of an elementplane)








			Body

			3D Body representation, e.g. as wireframe,

surface, or solid model, of an element








			Body-FallBack

			3D Body representation, e.g. as tessellation, or

other surface, or boundary representation, added in addition to the solid model

(potentially involving Boolean operations) of an element








			Clearance

			3D clearance volume of the element. Such

clearance region indicates space that should not intersect with the 'Body'

representation of other elements, though may intersect with the 'Clearance'

representation of other elements.








			Lighting

			Representation of emitting light as a light

source within a shape representation




















			

Table 29 — Representation identifiers
















Several representation types for shape representation are included as

predefined values for RepresentationType. Table 30 indicates the

defined list of values for RepresentationType.








			





			Type

			 








			Point

			2 or 3 dimensional point(s)








			PointCloud

			3 dimensional points prepresented by a point

list








			Curve

			2 or 3 dimensional curve(s)








			Curve2D

			2 dimensional curve(s)








			Curve3D

			3 dimensional curve(s)








			Surface

			2 or 3 dimensional surface(s)








			Surface2D

			2 dimensional surface(s) (a region on ground

view)








			Surface3D

			3 dimensional surface(s)








			FillArea

			2D region(s) represented as a filled area

(hatching)








			Text

			text defined as text literals








			

AdvancedSurface

			3 dimensional b-spline surface(s)








			GeometricSet

			points, curves, surfaces (2 or 3

dimensional)








			

			GeometricCurveSet

			points, curves (2 or 3 dimensional)








			

			Annotation2D

			points, curves (2 or 3 dimensional), hatches and text (2 dimensional)








			SurfaceModel

			face based and shell based surface model(s), or

tessellated surface model(s)








			

			Tessellation

			tessellated surface representation(s) only








			SolidModel

			including swept solid, Boolean results and Brep

bodies; more specific types are:








			

			SweptSolid

			swept area solids, by extrusion and revolution,

excluding tapered sweeps








			

			AdvancedSweptSolid

			swept area solids created by sweeping a profile

along a directrix, and tapered sweeps








			

			Brep

			faceted Brep's with and without voids








			

			AdvancedBrep

			Brep's based on advanced faces, with b-spline

surface geometry, with and without voids








			

			CSG

			Boolean results of operations between solid

models, half spaces and Boolean results








			

			Clipping

			Boolean differences between swept area solids,

half spaces and Boolean results








			


additional types

			


some additional representation types are provided:








			

			BoundingBox

			simplistic 3D representation by a bounding

box








			

			SectionedSpine

			cross section based representation of a spine

curve and planar cross sections. It can represent a surface or a solid and the

interpolations of the between the cross sections is not defined








			

			LightSource

			light source with (depending on type) position,

orientation, light colour, intensity and attenuation








			

			MappedRepresentation

			representation based on mapped item(s), referring

to a representation map. Note: it can be seen as an inserted block reference.

The shape representation of the mapped item has a representation type declaring

the type of its representation items.




















			

Table 30 — Representation types
















NOTE  The definition relates to

shape_representation defined in ISO 10303-41.




HISTORY  New entity in IFC1.5.




IFC4 CHANGE  The

RepresentationType's 'Point', 'PointCloud', 'Curve', 'Curve3D',

'Surface', 'Surface2D', 'Surface3D', 'FillArea', 'Text', 'Tessellation',

'AdvancedBrep', 'LightSource', and the RepresentationIdentifier

'Body-FallBack', 'Profile', 'Clearance', 'Lighting' have been

added.







XSD Specification:


 <xs:element name="IfcShapeRepresentation" type="ifc:IfcShapeRepresentation" substitutionGroup="ifc:IfcShapeModel" nillable="true"/>


 <xs:complexType name="IfcShapeRepresentation">


  <xs:complexContent>


   <xs:extension base="ifc:IfcShapeModel"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcShapeRepresentation

  

 











 

  			

  			

SUBTYPE OF IfcShapeModel;

  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR21			 : 			'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONCONTEXT' 

IN TYPEOF(SELF\IfcRepresentation.ContextOfItems);


  			WR22			 : 			SIZEOF(QUERY(temp <* Items | 

  ('IFCTOPOLOGYRESOURCE.IFCTOPOLOGICALREPRESENTATIONITEM' IN TYPEOF(temp))

    AND (NOT(SIZEOF(

      ['IFCTOPOLOGYRESOURCE.IFCVERTEXPOINT',

       'IFCTOPOLOGYRESOURCE.IFCEDGECURVE',

       'IFCTOPOLOGYRESOURCE.IFCFACESURFACE'] * TYPEOF(temp)) = 1))

)) = 0;


  			WR23			 : 			EXISTS(SELF\IfcRepresentation.RepresentationType);


  			WR24			 : 			IfcShapeRepresentationTypes(SELF\IfcRepresentation.RepresentationType, SELF\IfcRepresentation.Items);







  

 











 

  			

END_ENTITY;

  

 











Formal Propositions:






			WR21			 : 			The context to which the IfcShapeRepresentation is assign, shall be of type IfcGeometricRepresentationContext.




			WR22			 : 			No topological representation item shall be directly used for shape representations, with the exception of IfcVertexPoint, IfcEdgeCurve, IfcFaceSurface.




			WR23			 : 			A representation type should be given to the shape representation.




			WR24			 : 			Checks the proper use of Items according to the RepresentationType.













Inheritance Graph:








 

  			

ENTITY IfcShapeRepresentation

  

 











 

  			

  			

ENTITY IfcRepresentation

  

 











 

  			

  			



			ContextOfItems			 : 			IfcRepresentationContext;




			RepresentationIdentifier			 : 			OPTIONAL IfcLabel;




			RepresentationType			 : 			OPTIONAL IfcLabel;




			Items			 : 			SET [1:?] OF IfcRepresentationItem;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			OfProductRepresentation			 : 			SET OF IfcProductRepresentation FOR Representations;









  

 











 

  			

  			

ENTITY IfcShapeModel

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			








  

 











 

  			

  			

ENTITY IfcShapeRepresentation

  

 











 

  			

END_ENTITY;

  

 











Examples:






			CSG primitive




			Extruded solid




			Surface model




			Brep model




			Tessellation




			Advanced Brep




			Mapped shape without transformation




			Mapped shape with transformation




			Mapped shape with multiple items




			Beam standard case




			Air terminal element
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6.1 IfcSharedFacilitiesElements




6.1.1 Schema Definition






The IfcSharedFacilitiesElements schema

defines basic concepts in the facilities management (FM) domain. This

schema, along with IfcProcessExtension and IfcSharedMgmtElements, provide a

set of models that can be used by applications needing to share

information concerning facilities management related issues.






The IfcSharedFacilitiesElements schema

supports ideas including: 






  			Furniture. 




  			Grouping of elements of system furniture into individual

furniture items. 




  			Asset identification. 




  			Inventory of objects (including asset, furniture and space

objects within separate inventories).









 

6.4.1.1 Furniture and System Furniture


 

 

In the IfcProductExtension schema, the IfcElement entity is decomposed into a number of subtypes. One of these is the IfcFurnishingElement entity from the IfcFurniture and IfcSystemFurnitureElement entities are derived.


 

 

Figure 50 illustrates a furniture object (instance of the IfcFurniture entity, which is considered to be a discrete item of furniture in its own right (for example, a table or chair).








			[image: Furniture]




			Figure 50 — Furniture














Figure 51 illustrates a system furniture element object (instance of the IfcSystemFurnitureElement entity), which is an identifiable item (such as a modesty panel, side, or desktop) that participates in the assembly of a discrete item of furniture.


 



 

			[image: SystemFurnitureElements] 




			Figure 51 — System furniture element












 

Each IfcFurniture object and each IfcSystemFurnitureElement

object is of a particular type. It may be a chair, desk, table etc for

discrete furniture or modesty panel, side panel, desktop etc. for

system furniture. Specification of the type is left to the user of the

application providing the information. For applications however, there

are a number of predefined property sets for types of furniture that

can be assigned to furniture objects. Other property sets may be

defined as necessary.


 

 

6.4.1.2 Asset Identification


 

 

An IfcAsset allows for the grouping of objects to form a unit that has an identifiable financial value and/or upon which specific facilities management operations take place, as shown in Figure 146.


 

 

Each asset carries a unique identifier, cost, ownership,location and other information that is required.


 





			[image: Assets]




			Figure 52 — Asset identification












 

6.4.1.3 Inventory


 

 

An IfcInventory provides a list of objects of a particular

type, the type of objects that are contained being identified by the

IfcInventoryEnum.


 

 

Each inventory has one or more responsible persons and an

organizational jurisdiction (which is valuable in facilities management

situations where more than one functional group or organization is

concerned).
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6.1.3.1 IfcOccupant
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An occupant is a type of actor that defines the form of occupancy of a property.


 

 

The principal purpose of IfcOccupant is to determine the nature of occupancy of a property for a particular actor. All characteristics relating to the actor (name and organization details) are inherited from the IfcActor entity.








HISTORY  New entity in IFC2x




 



 


Building Programming


[image: ] Instance diagram
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Identity




The Identity concept applies to this entity.






			Exchange
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Actor Assignment




The Actor Assignment concept applies to this entity as shown in Table 24.




			



			Type			Description




			IfcWorkCalendar			Indicates occupancy schedule of organization or person.














			Table 24 — IfcOccupant Actor Assignment
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XSD Specification:


 <xs:element name="IfcOccupant" type="ifc:IfcOccupant" substitutionGroup="ifc:IfcActor" nillable="true"/>


 <xs:complexType name="IfcOccupant">


  <xs:complexContent>


   <xs:extension base="ifc:IfcActor"/>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcOccupant

  

 











 

  			

  			

SUBTYPE OF IfcActor;

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR31			 : 			NOT(PredefinedType = IfcOccupantTypeEnum.USERDEFINED) 

OR EXISTS(SELF\IfcObject.ObjectType);







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:











Formal Propositions:






			WR31			 : 			The attribute ObjectType must be asserted when the value of the IfcOccupantTypeEnum is set to USERDEFINED.













Inheritance Graph:








 

  			

ENTITY IfcOccupant

  

 











 

  			

  			

ENTITY IfcRoot

  

 











 

  			

  			



			GlobalId			 : 			IfcGloballyUniqueId;




			OwnerHistory			 : 			OPTIONAL IfcStrippedOptional;




			Name			 : 			OPTIONAL IfcLabel;




			Description			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

ENTITY IfcObjectDefinition

  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			HasAssignments			 : 			SET OF IfcRelAssigns FOR RelatedObjects;




			HasContext			 : 			SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;




			IsDecomposedBy			 : 			SET OF IfcRelAggregates FOR RelatingObject;




			Decomposes			 : 			SET [0:1] OF IfcRelAggregates FOR RelatedObjects;




			HasAssociations			 : 			SET OF IfcRelAssociates FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcObject

  

 











 

  			

  			



			ObjectType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsTypedBy			 : 			SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;




			IsDefinedBy			 : 			SET OF IfcRelDefinesByProperties FOR RelatedObjects;









  

 











 

  			

  			

ENTITY IfcActor

  

 











 

  			

  			



			TheActor			 : 			IfcActorSelect;









  

 











 

  			

  			

INVERSE

  

 











 

  			

  			



			IsActingUpon			 : 			SET OF IfcRelAssignsToActor FOR RelatingActor;









  

 











 

  			

  			

ENTITY IfcOccupant

  

 











 

  			

  			



			PredefinedType			 : 			OPTIONAL IfcStrippedOptional;









  

 











 

  			

END_ENTITY;
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8.13 IfcUtilityResource




8.13.1 Schema Definition




 



The resource schema IfcUtilityResource deals with the general concepts of Ownership and Change. It also includes a basic information construct: Tables. The classes of this schema are referenced throughout the whole IFC Object Model by all of its model layers. The IfcUtilityResource schema consequently contains model specifications for specifying the information content of a number of utility types.




This schema contains the following concepts:


 

 

			Ownership


 

			History


 

			Table


 




 



Each object, relationship and type definition will provide information about their current ownership. Ownership information is the currently "owning" application and the owning (responsible) actor. This ownership information can be used for access and change permissions. Ownership can be transferred from one person to another through the life cycle of a project.


 



The history of an IFC object is captured simply in the form of last modifying user, application and date.


 



The table datatype is general purpose and may be used for any two dimensional matrix type document. It allows information to be recorded in rows and columns where each column is labeled with the type of information it contains. The model does not allow for any mathematical operations on the information content of a table (that is, it does not function as a spreadsheet).


 



 

HISTORY  The various types of registries were removed from this schema in IFC2.0 since the method used within applications to store those types of information could differ between different applications.










IFC2x CHANGE  This schema was significantly simplified in IFC2x to reduce overhead.
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8.13.2.1 IfcGloballyUniqueId








An IfcGloballyUniqueId holds an encoded string identifier that is used to uniquely identify an IFC object. An IfcGloballyUniqueId is a Globally
 Unique Identifier (GUID) which is an auto-generated 128-bit number. Since this identifier is
 required for all IFC object instances, it is desirable to compress it to reduce overhead. The encoding of the base 64 character set is shown below:

	





    


		                   1         2         3         4         5         6


		
 0123456789012345678901234567890123456789012345678901234567890123



		"0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz_$";


        





    







The resulting string is a fixed 22 character length string to be exchanged within the IFC exchange file structure.




	

Refer to the BuildingSMART website (www.buildingsmart-tech.org) for more information and sample encoding algorithms.









HISTORY  New type in IFC1.5.1.










XSD Specification:


 <xs:simpleType name="IfcGloballyUniqueId">


  <xs:restriction base="xs:normalizedString">


   <xs:minLength value="22"/>


   <xs:maxLength value="22"/>


  </xs:restriction>


 </xs:simpleType>


 <xs:element name="IfcGloballyUniqueId-wrapper" nillable="true">


  <xs:complexType>


   <xs:simpleContent>


    <xs:extension base="ifc:IfcGloballyUniqueId">


     <xs:attributeGroup ref="ifc:instanceAttributes"/>


    </xs:extension>


   </xs:simpleContent>


  </xs:complexType>


 </xs:element>


EXPRESS Specification:








 

  			

  			



 

  			

TYPE IfcGloballyUniqueId = STRING (22) FIXED;  

 











 

  			

  			

  

 











 

  			

END_TYPE;
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8.13.3.1 IfcTable






			[image: ]			Table
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An IfcTable is a data structure for the provision of information in the form of rows and columns. Each instance may have IfcTableColumn instances that define the name, description and units for each column. The rows of information are stored as a list of IfcTableRow objects.


 



Limitation: For backwards compatibility, the rows of an IfcTable object are constrained to have the same number of cells. The first row of the table provides the number of cells. All other rows are forced to include the same number of cells. This is enforced by the WR2.


 



Figure 68 illustrates table use.
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			Figure 68 — Table use














Figure 69 depicts how tables were structured prior to IFC4.
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			Figure 69 — Table use alternative














 

HISTORY  New entity in IFC1.5.










IFC4 CHANGE  Columns attribute added.









XSD Specification:


 <xs:element name="IfcTable" type="ifc:IfcTable" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTable">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="Columns" nillable="true" minOccurs="0">


      <xs:complexType>


       <xs:sequence>


        <xs:element ref="ifc:IfcTableColumn" maxOccurs="unbounded"/>


       </xs:sequence>


       <xs:attribute ref="ifc:itemType" fixed="ifc:IfcTableColumn"/>


       <xs:attribute ref="ifc:cType" fixed="list"/>


       <xs:attribute ref="ifc:arraySize" use="optional"/>


      </xs:complexType>


     </xs:element>


    </xs:sequence>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcTable;

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Rows			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Columns			 : 			OPTIONAL LIST [1:?] OF IfcTableColumn;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			NumberOfCellsInRow			 : 			INTEGER := HIINDEX(Rows[1].RowCells);




			NumberOfHeadings			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));




			NumberOfDataRows			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));









  

 











 

  			

  			

WHERE

  

 











 

  			

  			



  			WR1			 : 			SIZEOF(QUERY( Temp <* Rows | HIINDEX(Temp.RowCells) <> HIINDEX(Rows[1].RowCells))) = 0;


  			WR2			 : 			{ 0 <= NumberOfHeadings <= 1 };







  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Columns			 : 			The column information associated with this table. 




			NumberOfCellsInRow			 : 			The number of cells in each row, this complies to the number of columns in a table. See WR2 that ensures that each row has the same number of cells. The actual value is derived from the first member of the Rows list.




			NumberOfHeadings			 : 			The number of headings in a table. This is restricted by WR3 to max. one.




			NumberOfDataRows			 : 			The number of rows in a table that contains data, i.e. total number of rows minus number of heading rows in table.









Formal Propositions:






			WR1			 : 			Ensures that each row defines the same number of cells. The rule compares whether all other rows of the IfcTable have the same number of cells as the first row.






			WR2			 : 			The rule restricts the allowed number of heading rows to no more than one.















Inheritance Graph:








 

  			

ENTITY IfcTable

  

 











 

  			

  			

ENTITY IfcTable

  

 











 

  			

  			



			Name			 : 			OPTIONAL IfcStrippedOptional;




			Rows			 : 			OPTIONAL LIST [1:?] OF IfcStrippedOptional;




			Columns			 : 			OPTIONAL LIST [1:?] OF IfcTableColumn;









  

 











 

  			

  			

DERIVE

  

 











 

  			

  			



			NumberOfCellsInRow			 : 			INTEGER := HIINDEX(Rows[1].RowCells);




			NumberOfHeadings			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | Temp.IsHeading));




			NumberOfDataRows			 : 			INTEGER := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.IsHeading)));









  

 











 

  			

END_ENTITY;
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8.13.3.2 IfcTableColumn
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      An IfcTableColumn is a data structure that captures

      column information for use in an IfcTable. Each

      instance defines the identifier, name, description, and units

      of measure that are applicable to the columnar data

      associated with the IfcTableRow objects.

    




    

      The use of IfcTableColumn supersedes the

      IsHeading flag associated with IfcTableRow.

    




    

      HISTORY  New entity in IFC4.

    



XSD Specification:


 <xs:element name="IfcTableColumn" type="ifc:IfcTableColumn" substitutionGroup="ifc:Entity" nillable="true"/>


 <xs:complexType name="IfcTableColumn">


  <xs:complexContent>


   <xs:extension base="ifc:Entity">


    <xs:sequence>


     <xs:element name="ReferencePath" type="ifc:IfcReference" nillable="true" minOccurs="0"/>


    </xs:sequence>


    <xs:attribute name="Identifier" type="ifc:IfcIdentifier" use="optional"/>


   </xs:extension>


  </xs:complexContent>


 </xs:complexType>


EXPRESS Specification:








 

  			

ENTITY IfcTableColumn;

  

 











 

  			

  			



			Identifier			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;

  

 











Attribute Definitions:






			Identifier			 : 			Table column identifier.




			Name			 : 			The table column display name.




			Description			 : 			Descriptive text for the table column.




			ReferencePath			 : 			Optional path to the object and attribute for which this column applies.











Inheritance Graph:








 

  			

ENTITY IfcTableColumn

  

 











 

  			

  			

ENTITY IfcTableColumn

  

 











 

  			

  			



			Identifier			 : 			OPTIONAL IfcIdentifier;




			Name			 : 			OPTIONAL IfcStrippedOptional;




			Description			 : 			OPTIONAL IfcStrippedOptional;




			Unit			 : 			OPTIONAL IfcStrippedOptional;




			ReferencePath			 : 			OPTIONAL IfcReference;









  

 











 

  			

END_ENTITY;
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4.5.1 Actor Assignment




Actors may have assignments indicating objects for which they have responsibility.  An example of such assignment is a work order assigned to an organization.


Figure 18 illustrates an instance diagram.
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			Figure 18 — Actor Assignment















Building Programming




This concept is used by entities for exchanges as shown.
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4.6.1 Aggregation




Aggregation indicates an unordered part composition relationship.





Aggregation is used on building elements to indicate parts such as studs within a wall.





Aggregation is used on systems to indicate subsystems such as branch circuits.



                Figure 23 illustrates an instance diagram.
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			Figure 23 — Aggregation
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4.5.4 Assigned Actor




Objects may be assigned to actors indicating the actor demands services of the object. Specific semantics are defined at concepts.


Figure 21 illustrates an instance diagram.
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			Figure 21 — Assigned Actor















Building Programming




This concept is used by entities for exchanges as shown.
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4.5.5 Assigned Control




Objects may be assigned to controls indicating the control demands services of the object. Specific semantics are defined at concepts.


Figure 22 illustrates an instance diagram.
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			Figure 22 — Assigned Control















Building Programming




This concept is used by entities for exchanges as shown.
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4.5 Assignment





      
        Objects may provide services to other objects, where the
        "assigned from" object acts upon or observes requirements
        of the "assigned to" object. There is a general cycle of
        assignments where actors (people) issue controls (such as
        work orders or schedules), which may result in groups (such as
        building systems) comprised of products (such as building
        elements) operated upon by processes (such as construction
        tasks) performed by resources (such as labor) which
        may in turn be fulfilled by actors (people). Requirements
        are established at the "to" side and are fulfilled at the
        "from" side, where costs, time, scope, or other metrics may
        be calculated in the "from-to" direction.
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4.4 Association
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4.8.1.2 Body Geometry




Elements may have a 'Body' representation describing the volumetric shape of the object. Such representation may be used for 3D rendering or quantity take-off. Geometry may be based on boundary representations describing outer faces, primitives such as spheres or cones, swept solids such as profile extrusions or revolutions, Constructive Solid Geometry (CSG) such as clippings or subtractions of other shapes, or Non-Uniform Rational B-Spline (NURBS) geometry. Surface styles may indicate particular colors, textures, and reflectance for 3D rendering.




Figure 30 illustrates an instance diagram.
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			Figure 30 — Body Geometry
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4.8.1.2.1 Body SweptSolid Geometry




The Body SweptSolid Geometry is the representation of the 3D shape of a product by swept solid models, only allowing for the basic extruded area solids and revolved area solids.







The following attribute values for the
 IfcShapeRepresentation holding this geometric
 representation shall be used:







 
			IfcShapeRepresentation.RepresentationIdentifier =
'Body'






 
			IfcShapeRepresentation.RepresentationType =
'SweptSolid'






 
			IfcShapeRepresentation.Items =
 IfcExtrudedAreaSolid, IfcRevolvedAreaSolid









Figure 31 illustrates an instance diagram.
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			Figure 31 — Body SweptSolid Geometry















Building Programming




This concept is used by entities for exchanges as shown.
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4.7.1 Calendar




Calendar information is used to filter other objects to indicate time periods during which the control applies.



Figure 26 illustrates an instance diagram.
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			Figure 26 — Calendar















Building Programming




This concept is used by entities for exchanges as shown.
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4.4.1 Classification




Objects, type objects, properties, and some resource schema entities can be further described by associating references to external sources of information. 
The source of information can be:




 

        
			a classification system;



        
			a dictionary server;



        
			any external catalogue that classifies the object further;



        
			a service that combine the above features.



      







An individual item within the external source of information can be selected. 
It then applies the inherent meaning of the item to the object or property.


Figure 14 illustrates an instance diagram.
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			Figure 14 — Classification















Building Programming




This concept is used by entities for exchanges as shown.
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4.4.1.1 Classification expected




Classification is expected to support both analysis and FM activities.


Figure 15 illustrates an instance diagram.
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			Figure 15 — Classification expected
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4.6 Composition





        Objects may be composed into parts to indicate levels of
        detail, such as a building having multiple storeys, a
        framed wall having studs, or a task having subtasks.
        Composition may form a hierarchy of multiple levels, where
        an object must have a single parent, or if a top-level
        object then declared within the single project or a project library.
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4.4.2 Constraint





      
        Any object or property may have associated constraints
        indicating a qualitative objective or a quantitative metric
        to be met.
      




      
        Constraints based on metrics are measurable, such that the
        status of a metric being valid is computer-interpretable.
        Metric constraints are based on simple conditional logic
        such as greater than a particular value or included within
        a specified list or table. Constraints may be combine
        multiple metrics using boolean logic such as AND, OR, XOR,
        or NOT.
      


Figure 16 illustrates an instance diagram.
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			Figure 16 — Constraint












[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/templates/control.htm











4.7 Control




[image: Link to this page]  Link to this page









  



Annex_VI_MVD_BPIE2013/schema/templates/control-assignment.htm











4.5.2 Control Assignment




Controls may have assignments indicating objects that must observe the established requirements.  An example of such assignment is a labor resource assigned to a calendar.


Figure 19 illustrates an instance diagram.
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			Figure 19 — Control Assignment















Building Programming




This concept is used by entities for exchanges as shown.
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4.3 Definition
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4.2.2 Descriptions




Objects may have descriptions included to aid in human identification of the object.


Figure 6 illustrates an instance diagram.
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			Figure 6 — Descriptions















Building Programming




This concept is used by entities for exchanges as shown.
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4.8.1.1 Footprint Geometry





Elements filling a boundary provide a 'Footprint'
 representation indicating a rectangle or any arbitrary set
 of outer and inner boundary curves. Examples of such
 elements include slabs and spaces. For elements that have a material layer set association indicating material thicknesses,
 a 'Body' representation may be generated based on the
 footprint and material layers. Fill area styles may
indicate particular colors, tiles, or hatching for 2D
 rendering.




Figure 28 illustrates an instance diagram.
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			Figure 28 — Footprint Geometry
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4.8.1.1.1 FootPrint GeomSet Geometry




The 'FootPrint GeomSet Geometry' is the standard representation for the floor plan projection of the geometric representation of elements, comprising of mainly 2D curves




The following attribute values for the
 IfcShapeRepresentation holding this geometric representation 
are used:






 
			IfcShapeRepresentation.RepresentationIdentifier : 'FootPrint'




 
			IfcShapeRepresentation.RepresentationType : 'GeometricCurveSet'





 			IfcShapeRepresentation.Items : IfcGeometricCurveSet








Figure 29 illustrates an instance diagram.
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			Figure 29 — FootPrint GeomSet Geometry















Building Programming




This concept is used by entities for exchanges as shown.
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4.8.1 Geometry







The shape of products may be represented in multiple ways
 for different purposes. Each representation has a
 well-known string identifier and a particular
 representation context. There may be multiple
 representation contexts to describe a shape at various levels of detail. Most building elements have a 'Body'
 representation which defines or approximates the physical shape and volume. In addition to physical building elements, non-physical elements may have representations
 such as spaces and openings.






Figure 27 illustrates an instance diagram.
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			Figure 27 — Geometry
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4.5.3 Group Assignment




Groups may have assignments indicating products that are members of the group.  An example of such assignment is an air handler belonging to an air conditioning system.


Figure 20 illustrates an instance diagram.
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			Figure 20 — Group Assignment















Building Programming




This concept is used by entities for exchanges as shown.
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4.2.1 Identity






An object needs to be identifiable for accurate processing by both human and automated processes. Identification may be through several attributes such as Identification, Name, or GUID. The GUID is compressed for the purpose of being exchanged within an IFC data set - the compressed GUID is refered to as "IFC-GUID". While the IFC-GUID is normally generated automatically and has to be persistent, the Identification may relate to other informal registers but should be unique within the set of objects of the same type. The Name and Description should allow any object to be identified in the context of the project or facility being modelled.






      

        Various objects may have additional identifications that may be human-readable and/or may be structured through classification association.

      






Various file formats may use additional identifications of instances for serialization purposes, however there is no requirement or guarantee for such identifications to remain the same between revisions or across applications. For example, the IFC-SPF file format lists each instance with a 64-bit integer that is unique within the particular file.





Figure 5 illustrates an instance diagram.
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			Figure 5 — Identity















Building Programming




This concept is used by entities for exchanges as shown.
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4.1.1.1 Object Type Definitions




Declaration of object types, such as element types utilized by the element occurrences within this project, within the context of the project


Figure 2 illustrates an instance diagram.




			[image: Object Type Definitions]


			Figure 2 — Object Type Definitions
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4.3.1 Object Typing






      
        Object Occurrences may be
        defined by a particular Object Type, where such type
        describes common characteristics. Such characteristics
        include common properties, shapes, materials, composition,
        and other concepts described at particular entities. An
        object occurrence may have similar state as its object
        type, overridden state for particular characteristics, or
        have no defined type object.
      




      
        A pair of entities are defined for various
        object occurrences and object types, where such object
        occurrence entity may only be defined using a particular
        object type entity. For example, the IfcTank
        occurrence object entity has a corresponding
        IfcTankType type object entity.
      




      
        Many object occurrence and object type entities have an
        attribute
        named PredefinedType consisting of a specific
        enumeration. Such predefined
        type essentially provides another level of inheritance to
        further differentiate objects without the need for
        additional entities. Predefined types are not
        just informational; various rules apply such as applicable
        property
        sets, part composition, and distribution ports.
      




      
        For scenarios of object types having part compositions,
        such parts may be reflected at object occurrences having
        separate state. For example, a wall type may define
        a particular arrangement of studs, a wall occurrence
        may reflect the same arrangement of studs, and studs within
        the wall occurrence may participate in specific
        relationships that do not exist at the type such as being
        connected to an electrical junction box.
      




 Figure 7 illustrates an instance diagram.
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			Figure 7 — Object Typing















Building Programming




This concept is used by entities for exchanges as shown.
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4.8 Product




A product is an occurence of a physical or virtual object with finite spatial extent.
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4.1 Project




All files contain a single IfcProject instance indicating overall context and a directory of objects contained within.
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4.1.2 Project Classification Information




Projects may define classification structures, which may be used to classify objects contained within the same project, or other referencing projects (incorporating the current project as IfcProjectLibrary.


Figure 4 illustrates an instance diagram.




			[image: Project Classification Information]


			Figure 4 — Project Classification Information















Building Programming




This concept is used by entities for exchanges as shown.
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4.1.1 Project Declaration




The project provides a directory of objects contained within using declaration relationships.


Figure 1 illustrates an instance diagram.




			[image: Project Declaration]


			Figure 1 — Project Declaration















Building Programming




This concept is used by entities for exchanges as shown.
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4.3.2.3 Properties on Occurrences




Properties on occurrences may be required to be present for specific information exchanges. 






Constraints may be attached to property sets to enforce conformance of the building model to indicated values. 

The associated IfcObjective has its type set to DESIGNINTENT to indicate that any nonconforming value should be flagged accordingly but not necessarily automatically updated as is done for other types such as PARAMETRIC. The IfcObjective contains one or more IfcMetric items corresponding to each IfcProperty that is constrained, where IfcMetric.ValueSource corresponds to IfcProperty.Name. The IfcMetric.ReferencePath identifies the attribute on related objects (IfcRelDefinesByProperties.RelatedObjects) that is to be checked, where the reference path is relative to the associated object, in this case the IfcPropertySet.






Within this document, attribute paths (as used for IfcReference) are encoded using syntax in the form 'IfcSpace.OwnerHistory\IfcOwnerHistory.CreationDate' with the following conventions:








			The period character (".") dereferences an attribute from an entity.





			The back slash character ("\") casts an entity into a subtype, where a backslash without a subtype indicatings mapping to the type itself.





			The forward slash character ("/") filters an entity according to its PredefinedType.




			A bracket sequence with an asterisk ("[*]") dereferences a collection into each member.


 


			A bracket sequence with an encoded string (e.g. "['SerialNumber']" dereferences a collection into a specific member by name.














Constrained values are interpreted as follows:






			IfcBoolean: checks for the presense of one or more matching elements, where True indicates one or more exist, and False indicates none exist.




			IfcInteger: checks for the count of elements, where the number indicates the quantity of matching elements found.




			IfcValue: for all other value types such as labels or measure values, checks for matching value.







Figure 10 illustrates an instance diagram.
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			Figure 10 — Properties on Occurrences















Building Programming




This concept is used by entities for exchanges as shown.
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4.3.2.1 Property Sets





      
        Any specialization of object can be related to multiple property set occurrences. A property set
        contains multiple property occurrences. The data type of
        property occurrence are single value, enumerated value,
        bounded value, table value, reference value, list value,
        and combination of property occurrences.
      



                Figure 8 illustrates an instance diagram.




			[image: Property Sets]


			Figure 8 — Property Sets















Building Programming




This concept is used by entities for exchanges as shown.
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4.3.2.2 Property Sets for Types




For object types, property sets are defined directly.


Figure 9 illustrates an instance diagram.
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			Figure 9 — Property Sets for Types















Building Programming




This concept is used by entities for exchanges as shown.
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4.1.1.2 Property Set Templates




Declaration of property set templates, including the property templates that are used as property definitions. Such templates define the applicable properties, their names, descriptions, measure types and property type (single, enumerated, bounded  list or table value),


 Figure 3 illustrates an instance diagram.




			[image: Property Set Templates]


			Figure 3 — Property Set Templates
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4.3.3.2 Quantities on Occurrences




Any specialization of object can be related to multiple quantity set occurrences. A quantity set contains multiple quantity occurrences. The data type of quantity occurrence are count, length, area, volume, weight, time, and combination of quantity occurrences.


Figure 13 illustrates an instance diagram.
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			Figure 13 — Quantities on Occurrences
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4.3.3.1 Quantity Sets




Figure 12 illustrates an instance diagram.
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			Figure 12 — Quantity Sets
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4.2 Roots




      

        All entities having semantic significance derive from IfcRoot, where instances are identifiable within a data set using a

        compressed globally unique identifier (IFC-GUID). This identifier must never change during the lifetime of an

        object, which allows data to be merged, versioned, or referenced from other locations.

      




      

        Resource-level instances (not deriving from IfcRoot) do not have any identity, such that two instances

        having identical state are considered equal. For example, if an object has coordinates described by an

        IfcCartesianPoint instance, another object with the same coordinates may have a separate instance of

        IfcCartesianPoint or share the same instance; such difference is a matter of data storage optimization

        and does not imply any semantic relationship. This also implies that non-rooted instances may only exist if

        referenced by at least one rooted instance through either a direct attribute or inverse attribute, or following

        a chain of attribute references on instances.

      




      

        The distinction between rooted and non-rooted (resource-level) entities achieves several goals:

      




      

        			File size may be reduced by interning (sharing) non-rooted data instances;

        




        			Database retrieval may be more efficient by storing non-rooted data local to rooted data

        instances;

        




        			Storage size may be reduced by avoiding IFC-GUID storage for items not requiring direct

        retrieval;

        




        			Comparisons of differences may be done at a higher level where the context of such change is

        apparent;

        




        			Implementations may treat non-rooted data instances as immutable for efficiency or simplified

        usage.
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4.6.1.1 Spatial Composition




Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Composition refers to the relationship to a higher level element (e.g. this storey is part of a building).



The order of spatial structure elements being included in the concept are from high to low level: IfcProject, IfcSite, IfcBuilding, IfcBuildingStorey, IfcSpace. Therefore an spatial structure element can only be part of an element at the same or higher level.


Figure 24 illustrates an instance diagram.
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			Figure 24 — Spatial Composition















Building Programming




This concept is used by entities for exchanges as shown.
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4.6.1.2 Spatial Decomposition




Provision of a spatial structure of the project by aggregating spatial structure elements. The spatial structure is a hierarchical tree of spatial structure elements (site, building, storey, space) ultimately assigned to the project. Decomposition refers to the relationship to lower level elements (e.g. this storey has spaces).



The order of spatial structure elements being included in the concept are from high to low level: IfcProject, IfcSite, IfcBuilding, IfcBuildingStorey, fcSpace. Therefore an spatial structure element can only has parts of an element at the same or lower level.


Figure 25 illustrates an instance diagram.
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			Figure 25 — Spatial Decomposition















Building Programming




This concept is used by entities for exchanges as shown.
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4.8.2 Spatial Naming




Spatial elements may have both identifier-based names and descriptive names, each of which should correspond with building signage.









For spatial elements, the Name attribute is intended to be unique and indexable within a building for purposes of identifying by location. This attribute typically corresponding to a room number, floor number, or building number.






For spatial elements, the LongName attribute is intended to be descriptive of function, such as 'Small Conference Room'.


Figure 32 illustrates an instance diagram.
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			Figure 32 — Spatial Naming















Building Programming




This concept is used by entities for exchanges as shown.
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4.4.2.1 Tabular Constraints




This template enables a tabular representation of items that may be used to validate the building model and/or automatically generate requirement elements within the building model.






Tables may be used for various scenarios, such as available configurations of product types, equipment schedules, and mappings to tabular data formats.


Figure 17 illustrates an instance diagram.




			[image: Tabular Constraints]


			Figure 17 — Tabular Constraints















Building Programming




This concept is used by entities for exchanges as shown.
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The Advanced exchange contains detailed information for spaces suitable for generating Room Data Sheets (RDS).
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PredefinedType=;Name=Pset_SpaceThermalRequirements;
PredefinedType=;Name=Pset_SpaceFireSafetyRequirements;
Name=ePset_SpaceDimensionalRequirements;
Name=ePset_SpaceOccupancyRequirements;
Name=ePset_SpaceStructuralRequirements;
Name=ePset_SpaceCoveringRequirements;
Name=ePset_SpaceDoorRequirements;
Name=ePset_SpaceWindowRequirements;
Name=ePset_SpaceLightingRequirements;
Name=ePset_SpaceThermalRequirements;
Name=ePset_SpaceElectricalRequirements;
Name=ePset_SpaceCommunicationsRequirements;
Name=ePset_SpaceSecurityRequirements;
Name=ePset_SpaceSensorRequirements;
Name=ePset_SpaceEmergencyRequirements;
Name=ePset_SpaceSignalingRequirements;
Name=ePset_SpaceAudiovisualRequirements;
Name=ePset_SpaceAcousticRequirements;
Name=ePset_SpaceWaterRequirements;
Name=ePset_SpaceExhaustRequirements;
Name=ePset_SpaceGasProvisionRequirements;
Name=ePset_SpaceMaintenanceRequirements;
Name=ePset_SpaceCustomRequirements;			R			R




			  Properties on Occurrences			IsDefinedBy			Pset=ePset_SpaceStructuralRequirements;Property=FloorLoad;Type=IfcPlanarForceMeasure;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcSlab.HasAssignments[*]\IfcRelAssignsToProduct.RelatedObjects[*]\IfcStructuralSurfaceMember.AssignedStructuralActivity[*]\IfcRelConnectsStructuralActivity.RelatingStructuralActivity\IfcStructuralSurfaceAction.AppliedLoad\IfcStructuralLoadPlanarForce.PlanarForceZ;
Pset=Pset_SpaceCoveringRequirements;Property=FloorCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/FLOORING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=WallCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CLADDING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=CeilingCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CEILING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceLightingRequirements;Property=NoArtificialLighting;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcLightFixture;
Pset=ePset_SpaceElectricalRequirements;Property=OutletsMains;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet;
Pset=ePset_SpaceWaterRequirements;Property=FloorDrain;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcWasteTerminal;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsICT;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/DATAOUTLET;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsTelephone;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/TELEPHONEOUTLET;			R			R




			  Spatial Decomposition			IsDecomposedBy						O			O




			  FootPrint GeomSet Geometry			Representation			Identifier=FootPrint;Type=Curve2D;Items=IfcBoundedCurve;			O			O




			  Body SweptSolid Geometry			Representation						O			O




			  Assigned Control			HasAssignments			Type=IfcWorkCalendar;			O			O




			  Tabular Constraints			HasAssociations			Identifier=Identification;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Count;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Name;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name;			O			O




			IfcSpaceType




			  Identity			GlobalId
Name						O			O




			  Property Sets for Types			HasPropertySets						O			O




			  Tabular Constraints			HasAssociations			Identifier=Identification;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Count;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Name;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name;			-			-




			IfcWorkCalendar




			  Identity			GlobalId
Name						O			O




			  Calendar			WorkingTimes						O			O




			  Control Assignment			Controls			Type=IfcSpace;			O			O




			  Assigned Actor			HasAssignments			Type=IfcOccupant;			O			O




			IfcZone




			  Identity			GlobalId
Name						R			R




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_ZoneCommon;TemplateType=PSET_OCCURRENCEDRIVEN;			R			R




			  Group Assignment			IsGroupedBy			Type=IfcSpace;			O			O
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[bookmark: basic]1.1.1 Basic









The Basic exchange delivers a simple room list identifying each space, net planned area, and any functional dependencies.
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			Entity/Concept			Attributes			Constraints			I			E




			IfcBuilding




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			O




			  Spatial Naming			LongName						R			R




			  Classification			HasAssociations						O			O




			  Property Sets			PredefinedType
IsDefinedBy			PredefinedType=;Name=Pset_BuildingCommon;			O			O




			  Quantity Sets			IsDefinedBy			Name=Qto_BuildingBaseQuantities;TemplateType=QTO_OCCURRENCEDRIVEN;			O			O




			  Properties on Occurrences			IsDefinedBy			Pset=Pset_BuildingCommon;Property=Category;Type=IfcLabel;
Pset=Pset_BuildingCommon;Property=GrossPlannedArea;Type=IfcAreaMeasure;			R			R




			  Properties on Occurrences			IsDefinedBy			Pset=Pset_BuildingCommon;Property=Category;Type=IfcLabel;
Pset=Pset_BuildingCommon;Property=GrossPlannedArea;Type=IfcAreaMeasure;			-			-




			IfcBuildingStorey




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			O




			  Spatial Naming			LongName						O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcSpace;			R			R




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_BuildingStoreyCommon;TemplateType=PSET_OCCURRENCEDRIVEN;			O			O




			  Quantity Sets			IsDefinedBy			Name=Qto_BuildingStoreyBaseQuantities;			O			O




			IfcProject




			  Identity			GlobalId
Name						R			R




			  Project Classification Information			HasAssociations						O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcSite;
Spatial Parts=IfcBuilding;			R			R




			  Descriptions			Description						O			O




			  Project Declaration			Declares			Type=IfcOccupant;
Type=IfcSystem;
Type=IfcZone;
Type=IfcWorkCalendar;
Type=IfcSpace;
Type=IfcSpaceType;			O			O




			IfcSite




			  Property Sets			PredefinedType
IsDefinedBy			PredefinedType=;Name=Pset_SiteCommon;			O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcProject;
Spatial Parts=IfcSite;			O			O




			  Spatial Composition			Decomposes			Spatial Composite=IfcBuilding;
Spatial Composite=IfcSpace;			O			O




			IfcSpace




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			O




			  Spatial Naming			LongName						R			R




			  Object Typing			IsTypedBy			Type=IfcSpaceType;			O			O




			  Classification			HasAssociations						O			O




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_SpaceCommon;
PredefinedType=;Name=Pset_SpaceOccupancyRequirements;
PredefinedType=;Name=Pset_SpaceLightingRequirements;
PredefinedType=;Name=Pset_SpaceThermalRequirements;
PredefinedType=;Name=Pset_SpaceFireSafetyRequirements;
Name=ePset_SpaceDimensionalRequirements;
Name=ePset_SpaceOccupancyRequirements;
Name=ePset_SpaceStructuralRequirements;
Name=ePset_SpaceCoveringRequirements;
Name=ePset_SpaceDoorRequirements;
Name=ePset_SpaceWindowRequirements;
Name=ePset_SpaceLightingRequirements;
Name=ePset_SpaceThermalRequirements;
Name=ePset_SpaceElectricalRequirements;
Name=ePset_SpaceCommunicationsRequirements;
Name=ePset_SpaceSecurityRequirements;
Name=ePset_SpaceSensorRequirements;
Name=ePset_SpaceEmergencyRequirements;
Name=ePset_SpaceSignalingRequirements;
Name=ePset_SpaceAudiovisualRequirements;
Name=ePset_SpaceAcousticRequirements;
Name=ePset_SpaceWaterRequirements;
Name=ePset_SpaceExhaustRequirements;
Name=ePset_SpaceGasProvisionRequirements;
Name=ePset_SpaceMaintenanceRequirements;
Name=ePset_SpaceCustomRequirements;			R			R




			  Properties on Occurrences			IsDefinedBy			Pset=ePset_SpaceStructuralRequirements;Property=FloorLoad;Type=IfcPlanarForceMeasure;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcSlab.HasAssignments[*]\IfcRelAssignsToProduct.RelatedObjects[*]\IfcStructuralSurfaceMember.AssignedStructuralActivity[*]\IfcRelConnectsStructuralActivity.RelatingStructuralActivity\IfcStructuralSurfaceAction.AppliedLoad\IfcStructuralLoadPlanarForce.PlanarForceZ;
Pset=Pset_SpaceCoveringRequirements;Property=FloorCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/FLOORING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=WallCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CLADDING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=CeilingCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CEILING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceLightingRequirements;Property=NoArtificialLighting;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcLightFixture;
Pset=ePset_SpaceElectricalRequirements;Property=OutletsMains;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet;
Pset=ePset_SpaceWaterRequirements;Property=FloorDrain;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcWasteTerminal;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsICT;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/DATAOUTLET;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsTelephone;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/TELEPHONEOUTLET;			O			O




			  Spatial Decomposition			IsDecomposedBy						O			O




			  FootPrint GeomSet Geometry			Representation			Identifier=FootPrint;Type=Curve2D;Items=IfcBoundedCurve;			-			-




			  Body SweptSolid Geometry			Representation						-			-




			  Assigned Control			HasAssignments			Type=IfcWorkCalendar;			-			-




			  Tabular Constraints			HasAssociations			Identifier=Identification;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Count;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Name;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name;			-			-




			IfcZone




			  Identity			GlobalId
Name						O			O




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_ZoneCommon;TemplateType=PSET_OCCURRENCEDRIVEN;			O			O




			  Group Assignment			IsGroupedBy			Type=IfcSpace;			O			O
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[bookmark: building programming]1.1 Building Programming




Building programming is the process of collecting all requirements the building must fulfil. By keeping the program (requirements) updated through the building planning, design and construction process, one can do valid checks between requirements and designed models at any time. 




 

Traditionally, building programming has been defined as an early, pre-design activity. The “client brief” is often the only formal requirement from the project owner. When/if further programming is accomplished, this activity normally stops before or in the beginning of the early design phase. This seems to be the most widespread way of conducting building programming in many countries.  






If programming is only a pre-design activity, owners and stakeholders’ requirements are difficult to check against the Building Information Model (BIM) or the finished building. Owners and stakeholders’ requirements from early stage will often change to some degree (varying from minor to major) during the project, and proposed solutions from the engineering team will often lead to updated requirements from the client. If these changes are only taken care of directly in the BIM as designed solutions, one will in the end not be able to check whether the owners’/stakeholders’ requirements have been properly met or not. This because their meanings, intents and statements from the early phase of the project no longer are valid.   






This specification defines building programming as a parallel activity running along with the design and construction activities. By doing this, we also separate project requirements from project solutions (“demand side vs. supply side”).  






A major advantage of preserving programming as a separate process and updated through design and construction is the feedback to requirement from specifications during design if requirements can’t be met by solutions. If for instance required ventilation air flow rates can’t be met without violating required net room height below suspended ceilings, the need for a larger minimum gross storey height should be updated in the requirements so that the programming stage learns from design and gives a better program in the next project. 









			Building Programming




			Entity/Concept			Attributes			Constraints			[image: ]			[image: ]




			IfcBuilding




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			O




			  Spatial Naming			LongName						R			R




			  Classification			HasAssociations						O			O




			  Property Sets			PredefinedType
IsDefinedBy			PredefinedType=;Name=Pset_BuildingCommon;			O			O




			  Quantity Sets			IsDefinedBy			Name=Qto_BuildingBaseQuantities;TemplateType=QTO_OCCURRENCEDRIVEN;			O			O




			  Properties on Occurrences			IsDefinedBy			Pset=Pset_BuildingCommon;Property=Category;Type=IfcLabel;
Pset=Pset_BuildingCommon;Property=GrossPlannedArea;Type=IfcAreaMeasure;			R			R




			  Properties on Occurrences			IsDefinedBy			Pset=Pset_BuildingCommon;Property=Category;Type=IfcLabel;
Pset=Pset_BuildingCommon;Property=GrossPlannedArea;Type=IfcAreaMeasure;			-			-




			IfcBuildingStorey




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			O




			  Spatial Naming			LongName						O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcSpace;			R			R




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_BuildingStoreyCommon;TemplateType=PSET_OCCURRENCEDRIVEN;			O			O




			  Quantity Sets			IsDefinedBy			Name=Qto_BuildingStoreyBaseQuantities;			O			O




			IfcOccupant




			  Identity			GlobalId
Name						-			R




			  Actor Assignment			IsActingUpon			Type=IfcWorkCalendar;			-			O




			IfcProject




			  Identity			GlobalId
Name						R			R




			  Project Classification Information			HasAssociations						O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcSite;
Spatial Parts=IfcBuilding;			R			R




			  Descriptions			Description						O			O




			  Project Declaration			Declares			Type=IfcOccupant;
Type=IfcSystem;
Type=IfcZone;
Type=IfcWorkCalendar;
Type=IfcSpace;
Type=IfcSpaceType;			O			O




			IfcSite




			  Property Sets			PredefinedType
IsDefinedBy			PredefinedType=;Name=Pset_SiteCommon;			O			O




			  Spatial Decomposition			IsDecomposedBy			Spatial Parts=IfcProject;
Spatial Parts=IfcSite;			O			O




			  Spatial Composition			Decomposes			Spatial Composite=IfcBuilding;
Spatial Composite=IfcSpace;			O			O




			IfcSpace




			  Identity			GlobalId
Name						R			R




			  Descriptions			Description						O			R




			  Spatial Naming			LongName						R			R




			  Object Typing			IsTypedBy			Type=IfcSpaceType;			O			O




			  Classification			HasAssociations						O			O




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_SpaceCommon;
PredefinedType=;Name=Pset_SpaceOccupancyRequirements;
PredefinedType=;Name=Pset_SpaceLightingRequirements;
PredefinedType=;Name=Pset_SpaceThermalRequirements;
PredefinedType=;Name=Pset_SpaceFireSafetyRequirements;
Name=ePset_SpaceDimensionalRequirements;
Name=ePset_SpaceOccupancyRequirements;
Name=ePset_SpaceStructuralRequirements;
Name=ePset_SpaceCoveringRequirements;
Name=ePset_SpaceDoorRequirements;
Name=ePset_SpaceWindowRequirements;
Name=ePset_SpaceLightingRequirements;
Name=ePset_SpaceThermalRequirements;
Name=ePset_SpaceElectricalRequirements;
Name=ePset_SpaceCommunicationsRequirements;
Name=ePset_SpaceSecurityRequirements;
Name=ePset_SpaceSensorRequirements;
Name=ePset_SpaceEmergencyRequirements;
Name=ePset_SpaceSignalingRequirements;
Name=ePset_SpaceAudiovisualRequirements;
Name=ePset_SpaceAcousticRequirements;
Name=ePset_SpaceWaterRequirements;
Name=ePset_SpaceExhaustRequirements;
Name=ePset_SpaceGasProvisionRequirements;
Name=ePset_SpaceMaintenanceRequirements;
Name=ePset_SpaceCustomRequirements;			R			R




			  Properties on Occurrences			IsDefinedBy			Pset=ePset_SpaceStructuralRequirements;Property=FloorLoad;Type=IfcPlanarForceMeasure;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcSlab.HasAssignments[*]\IfcRelAssignsToProduct.RelatedObjects[*]\IfcStructuralSurfaceMember.AssignedStructuralActivity[*]\IfcRelConnectsStructuralActivity.RelatingStructuralActivity\IfcStructuralSurfaceAction.AppliedLoad\IfcStructuralLoadPlanarForce.PlanarForceZ;
Pset=Pset_SpaceCoveringRequirements;Property=FloorCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/FLOORING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=WallCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CLADDING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceCoveringRequirements;Property=CeilingCovering;Type=IfcLabel;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.HasCoverings[*]\IfcRelCoversSpaces.RelatedCoverings[*]\IfcCovering/CEILING.HasAssociations[*]\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialLayerSetUsage.ForLayerSet\IfcMaterialLayerSet.MaterialLayers['Fill']\IfcMaterialLayer.Material\IfcMaterial.Name;
Pset=Pset_SpaceLightingRequirements;Property=NoArtificialLighting;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcLightFixture;
Pset=ePset_SpaceElectricalRequirements;Property=OutletsMains;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet;
Pset=ePset_SpaceWaterRequirements;Property=FloorDrain;Type=IfcBoolean;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcWasteTerminal;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsICT;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/DATAOUTLET;
Pset=ePset_SpaceCommunicationsRequirements;Property=OutletsTelephone;Type=IfcInteger;ReferencePath=\IfcPropertySet.DefinesOccurence[*]\IfcRelDefinesByProperties.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcOutlet/TELEPHONEOUTLET;			O			R




			  Spatial Decomposition			IsDecomposedBy						O			O




			  FootPrint GeomSet Geometry			Representation			Identifier=FootPrint;Type=Curve2D;Items=IfcBoundedCurve;			-			O




			  Body SweptSolid Geometry			Representation						-			O




			  Assigned Control			HasAssignments			Type=IfcWorkCalendar;			-			O




			  Tabular Constraints			HasAssociations			Identifier=Identification;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Count;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Name;ReferencePath=\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name;			-			O




			IfcSpaceType




			  Identity			GlobalId
Name						-			O




			  Property Sets for Types			HasPropertySets						-			O




			  Tabular Constraints			HasAssociations			Identifier=Identification;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Count;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.GlobalId;
Identifier=Name;ReferencePath=\IfcSpaceType.DefinesOccurrences[*]\IfcRelDefinesByType.RelatedObjects[*]\IfcSpace.ContainsElements[*]\IfcRelContainedInSpatialStructure.RelatedElements[*]\IfcElement.IsTypedBy[*]\IfcRelDefinesByType.RelatingType\IfcElementType.Name;			-			-




			IfcWorkCalendar




			  Identity			GlobalId
Name						-			O




			  Calendar			WorkingTimes						-			O




			  Control Assignment			Controls			Type=IfcSpace;			-			O




			  Assigned Actor			HasAssignments			Type=IfcOccupant;			-			O




			IfcZone




			  Identity			GlobalId
Name						O			R




			  Property Sets			PredefinedType
IsDefinedBy			Name=Pset_ZoneCommon;TemplateType=PSET_OCCURRENCEDRIVEN;			O			R




			  Group Assignment			IsGroupedBy			Type=IfcSpace;			O			O
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IDM for building programming

Project

IDM:BP-1:Draft

Exchange Requirements for <name>
Element b
Property concept 2
Property group %
Property name Definition Examples and further explanations <
Project
General project requirements
Identification A short name or a project number used for reference M M
purposes.
Name A short or long name for reference purposes. M M
Description General information about the building project. (o} 0
Classification
Classification The project can be classified using a reference library or any  |Multiple classifications can be used. (o] (o}
national, standard or project specific classification.
General requirements
Stating requirement Stating if there are Occupancy requirements or not yes/no.
General requirements Any verbal description of the Occupancy requirements from
the client perspective
Primary Objective Description of the project primary objective (e.g. hospital, Type of the building to be realized. M M
school etc.)
Gross Area Planned Total planned floor area for the building project (o] (o}
Legend
Property in black required M M
optional (o] (o}
not used, not relevant - -
Treperbrinredandstiladhrongh shall not be used N N
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Documents
(1): 'er_space_program_basic_2011-07.pdf'
(2): 'er_space_program_advanced_2011-07.pdf
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Building

IDM:BP-1:Draft

Element
Property concept
Property group
Property name

Exchange Requirements for <name>

Definition

Examples and further explanations

Building
General building requirements
Identification

Name
Description

Classification
Classification

Occupancy requirements
Stating requirement

General Occupancy requirements

Primary objective

Gross area planned

A short name or a building number used for reference
purposes.

A short or long name for reference purposes.
General information about the building.

The building can be classified using a reference library or any

national, standard or project specific classification.

Stating if there are Occupancy requirements or not

Any verbal description of the Occupancy requirements from

the client perspective
Description of the building's primary objective (e.g. hospital,

school etc.)

Total planned floor area for the building

Multiple classifications can be used.

yes/no.

Type of the building to be realized.

©
Q
(%)
c
©
>
T
<
M| M
M| ™M
ol o
ol o
o| O
M| M
ol o
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Legend
Property in black required M M
optional (o] (o}
not used, not relevant - -
Degpersdnrodanesiilie-thransh shall not be used N N
Documents
(1): 'er_space_program_basic_2011-07.pdf'
(2): 'er_space_program_advanced_2011-07.pdf
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IDM for building programming Storey IDM:BP-1:Draft

Exchange Requirements for <name>

Element =
Property concept S
Property group =
Property name Definition Examples and further explanations 3
Storey

General storey requirements

Identification A short name or a building number used for reference M M
purposes.

Name A short or long name for reference purposes. M M
(0] (0]

Dimensional requirements
Minimum net storey height The height between top of slab in storey and bottom of slab in (o]
overlying storey

Legend
Property in black required M M
0o o
Treperbrinredandstiladhrongh N N
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Space
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Element
Property concept

Property group
Property name

Exchange Requirements for spatial requirements

Definition

Examples and further explanations

Advanced

Space
General space requirements
Identification

Name

Description

Shape requirements
Dimensional requirements
Net Floor area

Minimum net height

Minimum plenum height

Minimum length

Graphical requirements
2D Geometry

3D Geometry

The space should be identified by its function and sub function |E.g. a space in main function Al and sub function B1 should be

and should not change as long as the function for the room is
the same (even if the location of the room is changed in the

model).
A name that describes the activity and function that should

occur in this space.

numbered A1.B1.001 or A1-B1-01. The number must be
unique for this project.

The name could follow a national standardized naming
convention, or can be free-form text that typically caters for
easv reference to the end user.

Describe the activities and functions that the space is expected|The description can be free-form text that describes the usage

to serve.

The required net floor area for this space that is needed for

this space to fulfil its purpose
The minimum free height between floor and ceiling (the

minimum headroom required for the activity assigned to this

space).
The plenum or air space between the suspended ceiling and

the slab surface.

The minimum required length or width of the space

Simple 2D geometry of the space, provided as a starting point
for CAD software.

Simple 3D geometry of the space, provided as a starting point
for CAD software.

Particpants: Statsbygg, dRofus, Olaf Granlund, Univ. of Salford, AEC3 page:6

of the space as seen from the end user perspective.

The height between top of floor covering and bottom of
ceiling (suspended ceiling if present) in space, indicating the
height available for space activities.

The free height between top of suspended ceiling in space and
bottom of slab of overlying storey, indicating the height
available for the sum of ceiling installations etc

The longest of the two measures

Could be generated from the required net area using a
length/width proportion

Could be provided by 2D Geometry with a defaut height
coming from the net heigth requirements.
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Classi

fication

Space classification

The space should be classified by activity (functional category)
using a reference library or any national, standard or project
specific classification. A single space can have more then one
classification assigned.

Space classification is provided by a classification facet and the
name of the classification system. Multiple classifications can
be used.

Common functional requirements

Co

mmon descriptions

Shared usage description

Describe the shared use of the space, if the space has different
occupants

The description of shared use of the space, provided that
more than one user is granted access to the space.

External or internal space

Indication whether this space should be located inside or
outside a building body

Boolean choice with [Yes] external, open space and [No]
internal, enclosed space.

Co

mmon relations

Functional membership

Relationship to the function or sub function that this space
belongs to. A space is only member of one function

Space decomposition

Complex (multiple spaces), elemental (room), or partial (part
of a room) and link to an elemental space (decomposition
tree)

Occupancy requirements

Stating requirement

Stating if there are Occupancy requirements or not

yes/no.

General Occupancy requirements

Any verbal description of the Occuancy requirements from the
client perspective

Occupant information

Reference to the organization who will occupy this space

The organization information should be preferably provided
by the official business enterprise organization number, if not
available (or applicable) by an individual designation)

Occupancy type

Occupancy type of this space according to the prevailing
building code.

It is defined according to the applicable building code. Building
codes applicable shall be decided at the project level.

Occupancy number

Number of people that will occupy the space.

This should be the normal basis for design and engineering
decisions.
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Space

IDM:BP-1:Draft

Occupancy number peak time Number of people that will occupy the space during peak- The maximum number of persons estimated necessary during M
time. limited duration peak-time for the activity in the space to be
executed. This may be the basis for design / engineering
decisions in certain situations.
Occupancy schedule per day The point of time during the day when the space will normally [Example would be 9:00 - 18:00 expressed as 09:00/18:00 M
be taken into / out of service. according to ISO8601 time-interval by start and end -
extended format.
Occupancy schedule per week The number of operational service days during a working Example would be "Mo till Fri" expressed as 5 M
week when the space will normally be taken into / out of
service.
Occupancy peak schedule per day The point of time during the day when the space will have its |Example would be 14:00 - 16:00 expressed as 14:00/16:00 (o)
peak of service (with the occupany peak number of people in |according to ISO8601 time-interval by start and end -
the space). extended format.
Occupancy peak schedule per week The number of operational service days during a working Example would be "Mo till Fri" expressed as 5 0
week when the space will have its peak of service.
Occupancy area per occupant Design occupancy loading for this type of usage assigned to (o]
this space.
Permanent work space The space is used as a permanent work space [TRUE] or not “Permanent work space” signifies that the space is used as a M
[FALSE] permanent work location for one or more persons, and the
space is typically used for more than 2 consecutive hours
during a normal working day. Depending on national / local
legislation/building code this may impose specific
requirements for solutions in the space, e.g. for day lighting or
Air Chanao nar Haur
Structural requirements
Stating requirement Stating if there are Stuctural requirements or not yes/no.
General Structural requirements Any verbal description of the Structural requirements from the
client perspective
Maximum load on slab Maximum load (e. g. through extra heavy equipment) If the space is designed to carry heavy equipment that require M
special relief measures when dimensioning floor slabs. Loads
shall be given as weight per floor space area
Maximum load on walls Maximum load (e. g. through extra heavy wall-hung The space will contain wall-hung equipment that must be (o}
equipment) anchored safely to the wall. Information regarding loads,
dimensions etc shall be specified for the equipment object
(not the snace).
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IDM for building programming Space IDM:BP-1:Draft

Maximum load on ceiling Maximum load (e. g. through extra heavy ceiling-hung The space will contain ceiling-hung equipment that must be (o]
equipment) anchored safely to the ceiling or suspended ceiling.
Information regarding loads, dimensions etc shall be specified
for the equipment object (not the space).

protection against incoming EM rays Electromagnetic shielding of the space from outside EM (o}
sources
protection against outgoing EM rays Electromagnetic shielding of outside spaces from EM sources (o]

inside the space

- . . . Protection of space against vibration originating from source (o]
suppression incoming vibration .
outside space
Protection of outside spaces against vibration originating from (o]

suppression outgoing vibration .
source inside the space

Covering requirements

Stating requirement Stating if there are Covering requirements or not yes/no.
General Covering requirements Any verbal description of the Covering requirements from the
client perspective
Covering floor Required material for covering of floor - flooring. Provides the required material and/or surface treatment for (o} M
the flooring (like "carpet", or "polished")
Covering wall Required material for covering of walls - cladding. Provides the required material and/or surface treatment for (o] M

the cladding (like "plaster", or "paint")

Covering ceiling Required material for covering of ceiling - ceiling. Provides the required material and/or surface treatment for (o} M
the ceiling (like "gypsum", or "paint")

Door requirements

Stating requirement Stating if there are Door requirements or not yes/no.

General door requirement Any verbal description of the door requirements from the
client perspective
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Minimum doorway dimensions Clear height and width (unobstructed clearance) for minimum (o]
one of the doors leading to the space. Unobstructed clearance
refers to net inner dimensions of door frame.
Light opening Glazing in the door leaf (o]
Operation type Required operation type for doors required by the space Operation types in accordance to the types defined by IFC. (o}
function (swing door inwards, sliding door, revolving door, Combined for swing doors with opening direction.
etc.)
Threshold Lowered threshold of not (o}
Access system Access controlled door required, by means of magnetic stripe (o}
card reader, proximity reader, or some other means of
controlled access through door.
Electrical magnet Magnetic door holders (part of fire alarm system) mounted on (o]
door/wall, for locking doors in normally open position.
Window requirements
Stating requirement Stating if there are Window requirements or not yes/no.
General Window requirements Any verbal description of the Window requirements from the
client perspective
Openability window At least one of the windows in the outer wall(s) of the space (o]
permits manual opening/closing (e.g. a casement window or a
sash window).
Sill height (o]
Lighting requirements
Stating requirement Stating if there are Lighting requirements or not yes/no.
General Lighting requirements Any verbal description of the Lighting requirements from the
client perspective
Daylight If direct day lighting to the space (through glazing in outer wall
etc) is required, or if indirect day lighting through mirror
systems, fibre optic systems etc is also considered sufficient to
fulfil reauirement
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IDM for building programming Space IDM:BP-1:Draft

Artificial lighting If artificial lighting to the space is required. M

Norm (EN 12564) or local recommendations M
Local control daylight density Control system for daylighting. (o]
Local control artificial light density Continuous adjustment/dimming of illumination level. (o}
Shading Various window blinds, shades, curtains, e.g. shutters, (o)

Venetian blinds, roller shades and curtain-like track blinds,
enabling (a) limited darkening or (b) total darkening of the
snace from outside (sun) light.

Zoning Separate lighting switch on/off function for individual zones in (o]
the space

Color temperature Color temperature of light source, expressed as Kelvin (K). (o}

Color rendering index The Color Rendering Index (CRI) is a measure of the ability of a (o]

light source to reproduce the colors of various objects being lit
bv the source

Unified glare rating Unified Glare Rating (UGR) tabular method according to CIE (o}
publication no. 117-1995.
Illuminance Illuminance (illumination level), measured as Lux, according to (o]

CIE lux tables. local standards and recommendations.

Reflectance value surfaces Reflectance values are cricitical in order to calculate lighting (o}
levels accurately.

Thermal requirements

Stating requirement Stating if there are Thermal requirements or not yes/no.

General Thermal requirements Any verbal description of the Lighting requirements from the
client perspective

Minimum temperatures (winter) Acceptable lower temperatures during a defined winter In this context the phrase “winter” is interpreted as “during M
period, that is required from a user/designer view point. the heating season”. The temperature may also be specified

individuallv for dav and night
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Maximum temperatures (winter) Acceptable upper temperatures during a defined winter In this context the phrase “winter” is interpreted as “during M
period, that is required from a user/designer view point. the heating season”. The temperature may also be specified
individuallv for dav and night
Minimum temperatures (summer) Acceptable lower temperatures during a defined summer The formal definition of the phrase “summer” usually is the M
period, that is required from a user/designer view point. period in which the normal daily mean temperature is more
than +10°C/+50°F at a given place. In this context the phrase
“summer” is interpreted as “outside of heating season”. The
temperature may also be specified individually for day and
nicht
Maximum temperatures (summer) Acceptable upper temperatures during a defined summer The formal definition of the phrase “summer” usually is the M
period, that is required from a user/designer view point. period in which the normal daily mean temperature is more
than +10°C/+50°F at a given place. In this context the phrase
“summer” is interpreted as “outside of heating season”. The
temperature may also be specified individually for day and
nicht
Zoning Different thermal requirements for individual zones inside one (o}
space
Local control heating If space is temperature controlled from a centralized building (o]
automation system (BAS), the space can be controlled by the
end user from a control switch or dial that locally overrides
the BAS function within allowed temperature interval, e.g. +/-
2°C
Temporarily heating discontinued heating Indication whether only temporarily heating is (o}
required/desirable from user/designer view point.
Heating type specific heating type required (e. g. floor heating) (o}
Cooling type specific colling type required (e. g. cooling beam) (o}
Local control ventilation If space is ventilation controlled from a centralized building (o]
automation system (BAS), the space can be controlled by the
end user from a control switch or dial that locally overrides
the BAS function within allowed intervals.
Ventilation requirements
Stating requirement Stating if there are Ventilation requirements or not yes/no.
Ventilation requirementswindow requirement |Any verbal description of the Ventilation requirements from
the client perspective
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Ventilation type natural, mechanical ventilation or air conditioning (o]
Minimum fresh air flow rate minimum fresh air flow rate for the space (in combination (o}
with outside clean air)
Air quality requirements
Stating requirement Stating if there are Air quality requirements or not yes/no.
General Air quality requirements Any verbal description of the Air quality requirements from
the client perspective

Air pressure Required positive or negative pressure relative to atmospheric (o)
pressure in the space, typically expressed in Pascal (SI unit),
bar. or psi.

Air quality Air supply to the space with specific requirements for air (o]
maintained virtually free of contaminants, such as airborne
microbes/bacteria, dust, aerosol particles and chemical
vapors. Description should if relevant indicate required
(exceeding building code) clean air maximum colony forming
unit count (CFU), as a for measure of viable bacterial numbers,
typically expressed as CFU/mL - colony-forming units per
milliliter. A cleanroom specification according to 1SO 14644-1,

US FED STD 209E or similar standards can also be used if
relevant.

Required air humidity Description of the required set point for air-water mixture (o}
relative humidity (RH), expressed as a fraction (e.g. 0.4 = 40%

RH), and the maximum set point variation for (RH), expressed
as a fraction (e.g. 0.2 = +/- 20% RH).
Maximum CO2 level (o}
Electrical power supply requirements
Stating requirement Stating if there are Electrical power supply requirements or yes/no.
not
General Electrical power supply requirements  |Any verbal description of the Electrical power supply
requirements from the client perspective
Outlets (mains) Number of electrical power outlets (sockets) M
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Outlets (back up) Number of electrical power outlets (sockets) in the space (o]
supplied from backup (interruptible for some seconds to a few
minutes) generator power

Outlets (UPS) Number of electrical power outlets (sockets) in the space (o]
supplied from UPS (uninterruptible power supply) backup
power

Permanently connected electrical equipment

Telecommunication requirements

Stating requirement Stating if there are Telecommunication requirements or not  |yes/no.

General Telecommunication requirements Any verbal description of the Telecommunication
requirements from the client perspective

Outlets (ICT) Number of outlets for normal Information and M
Communications Technology (ICT) supply in the space.
Typically this is RJ-11 or RJ-45 outlets for copper cabling.

Outlets (Telephone) Number of outlets for traditional telephone supply in the M
space. Typically this is RJ-11 or RJ-45 outlets for copper
cabling, the cabling often being lower rated than datacom
cabling. IP-telephony within ICT solutions are not counted
here

WLAN WLAN coverage area (o)

Local signaling Local signaling requirements between spaces or functions that (o}
need separate cabling. Signaling type and affected spaces can
be specified.

Light fiber In certain spaces connection speed and tolerance for
disturbance require light fiber installations for
telecommunication.

Sensor requirements

Stating requirement Stating if there are Sensor requirements or not yes/no.

General Sensor requirements Any verbal description of the Sensor requirements from the
client perspective

Gas (o]

Temperature (o)

Particpants: Statsbygg, dRofus, Olaf Granlund, Univ. of Salford, AEC3 page:14

Editors: T. Liebich, K. Stuhlmacher





IDM for

building programming

Space

IDM:BP-1:Draft

Air Pressure (o]
Radiation (o}
Sound (o}
Humidity (o}
Combination of different alarms
Security requirements
Stating requirement Stating if there are Security requirements or not yes/no.
General Security requirements Any verbal description of the Security requirements from the
client perspective
CCTV (o]
object security (o]
Emergency requirements
Stating requirement Stating if there are Emergency requirements or not yes/no.
General Emergency requirements Any verbal description of the Emergency requirements from
the client perspective
SOS telephone Number of emergency call supplies in the space. IP-based (o}
signaling within ICT solutions are not counted here
fire alarm Special fire alarm requirements (e.g. detector type or (o]
sensitivity) required in the space, beyond fire code,
regulations etc.
fire extinguisher Special fire extinguishing requirements (e.g. type) required in (o}
the space, beyond fire code, regulations etc.
Signaling requirements
Stating requirement Stating if there are Signaling requirements or not yes/no.
General Signaling requirements Any verbal description of the Signaling requirements from the
client perspective
Signaling lamp Office signaling (lamp) outside space entrance, indicating (o]
vacant or occupied space.
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Traffic lights Entrance call system (o]

Synchronized clocks Number of (traditional) synchronized clock supplies in the (o}
space. IP-based time synchronization within ICT solutions are
not counted here

Audiovisual requirements

Stating requirement Stating if there are Audiovisual requirements or not yes/no.

General Audiovisual requirements Any verbal description of the Audiovisual requirements from
the client perspective

Radio/TV outlets Number of (traditional) combined radio/TV outlets (e.g. coax (o]
RG-59) in the space (IP-based broadcasting within ICT
solutions are not counted here).

Hearing loop Induction loop supply (or similar functional solution) for (o}
hearing aid purposes in the space.

Speech system Audio system for amplification and distribution of human (o]
speech in the space.

Program source sound system Audio system for amplification and distribution of program (o}
source sound (e.g. from BRD or DVD) in the space.

Audiovisual control Audiovisual (AV) control system for operating AV functions (o]
(audio, video, lighting, window shades, preset scenarios etc) in
the space.

Remote observation system Remote activity listening and/or observation in the space from (o]
activities in other spaces, through transfer of audio and/or
video signals.

Acoustic requirements

Stating requirement Stating if there are Acoustic requirements or not yes/no.

General Acoustic requirements Any verbal description of the Acoustic requirements from the
client perspective

Maximum sound level (o}

Outdoor noise sum (o}

Technical systems noise sum (dBA) Contribution of noise from the sum of technical systems (dBA) (o]

Technical systems noise sum (dBC) Contribution of noise from the sum of technical systems (dBC) (o]
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Noise rating curve Maximum allowed noise rating curve (NR) as the contribution (o]
of noise from the sum of technical systems.
Sound insulation partition wall (w/o door) (o]
Sound insulation partition wall (w/ door) (o]
Sound insulation door 0
Sound insulation corridor wall (w/ door) (o]
Sound reduction index floor slab R'w [dB] (o]
Reverberation time (o}
Absorption factor (o}
Impact sound L' n,w [dB] (o]
Impact sound reduction Shock absorbing coating with property measured as A L'n,w (o}
[dB].
Water requirements
Stating requirement Stating if there are Water requirements or not yes/no.
General Acoustic requirements Any verbal description of the Water requirements from the
client perspective
Water supply (Cold) Number of cold water supplies as pipe stubs, for sink/basin (o]
connection.
Water supply (Hot) Number of hot water supplies as pipe stubs, for sink/basin (o}
connection.
Water supply (fire hose) Supply of cold water to the space, terminated in pipe stub and (o]
connected to fire hose with fittings and cabinet. Water supply
is dimensioned for fire hose.
Water supply (purified water) Number of water supplies as pipe stubs to the space that is (o]
purified/treated according to specifications given to comply
with purification requirements related to the space
function/activitv.
Water temperature Upper and lower acceptable temperatures for cold and hot (o]
water supply to space.
Water basins Number of sinks, including cold and hot water supplies (o]
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Toilets Number of toilets, including cold water supplies and drainage (o]

Showers Number of showers, including cold and hot water supplies for (o}
shower connection - and drainage

Floor drain Gully in floor, attached to water drain system. M

Exhaust requirements

Stating requirement Stating if there are Exhaust requirements or not yes/no.

General Exhaust requirements Any verbal description of the Exhaust requirements from the
client perspective

Exhaust ventilation The removal of foul/contaminated/toxic air from a space by a (o)
mechanical means by a separate exhaust air system.

Kitchen fan The removal of fatty/greasy/oily air from a food preparation (o}
space by a mechanical means by a separate exhaust air
svstem.

suction (waste) The removal of waste from space by means of an automatic (o]
vacuum based ducting system, for further collection and
treatment.

suction (fabric/cloth) The removal of fabrics/clothes from space by means of an (o}
automatic vacuum based ducting system, for cleaning etc.

Central vacuum cleaner Number of outlets (o]

Gas requirements

Stating requirement Stating if there are Gas requirements or not yes/no.

General Gas requirements Any verbal description of the Gas requirements from the client
perspective

Air (medical) Number of pressurized treated air outlets for medical (o]
purposes in the space.

Air (technical) Number of pressurized air outlets for technical purposes in the (o}
space.

Oxygen Number of Oxygen gas supply outlets in the space. (o]

Helium Number of Helium gas supply outlets in the space. (o]
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Argon Number of Argon gas supply outlets in the space. (o]

Nitrogen Number of Nitrogen gas supply outlets in the space. 0

Hydrogen Number of Hydrogen gas supply outlets in the space. (o]

Nitrous oxide Number of Nitrous oxide (‘laughing gas’) gas supply outlets in 0
the space.

Carbon dioxide Number of Carbon dioxide gas supply outlets in the space. (o]

Propane gas Number of Propane gas supply outlets in the space. 0

Positioning gas outlets Description of requirements for exact positioning on specific (0]
space surfaces of gas supply outlets

FM and operation requirements

Stating requirement Stating if there are FM and operation requirements or not yes/no.

General FM and operation requirements Any verbal description of the FM and operation requirements
from the client perspective

Waste special treatment Waste from running operations that needs special treatment (o}
for storage and transport, due to toxic or caustic substances,
danger of infection etc.

Cleaning agents Special cleaning agents required in this space, different from 0
project default.

Cleaning methods Special cleaning methods required in this space, different from (o}
project default.

Cleaning intervals Special cleaning intervals required in this space, different from 0
project default.

Property in black required M M
optional (o} 0
not used, not relevant - -

Property-inred-andstrike through shall not be used N N
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Exchange Requirements for spatial requirements

Element
Property concept

Property group
Property name Definition Examples and further explanations

Advanced

Zone

General zone requirements

Identification A short name used for reference purposes. M

Name A long name used for reference purposes. M

Description Description of the activity and performance of this main offices for 100 persons or x-ray department for 100 patients M
function per day

(o]

(o]

Sub Function

Identification A short name used for reference purposes. M
Name A long name used for reference purposes.
Description (Same as for main function) M
o)
0
Function decomposition Relationship to which main or sub function this sub function is M
a part of.
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IDM for building programming

Zone

IDM:BP-1:Draft

Basic requirements
Identification A name or number referencing this zone M
Description Further desription of this zone (o}
Zone Type E. g. security, preservation, privacy, accessibility, CCTV M
surveillance, etc.
Member spaces A list of spaces that is member of this zone. A space should M
only be a member in one zone of each zone type (but a space
can be member of multiole zone tvoes).
Space Decomposition Complex (multiple spaces), elemental (room), or partial (part M
of a room) and link to an elemental space (decomposition
tree)
Fire compartment requirements
Stating requirement Stating if there are Fire compartment requirements or not yes/no.
General Fire compartment requirements Any verbal description of the Fire compartment requirements
from the client perspective
Fire compartment The space is defined as separate fire compartment, and is L\ (o}
designed and engineered accordingly, as defined in building
code and regulations etc.
Exhaust requirements
Stating requirement Stating if there are Exhaust requirements or not yes/no.
General Exhaust requirements Any verbal description of the Exhaust requirements from the
client perspective
Central vacuum cleaner Number of outlets (o}
Legend
Property in black required M M
Property in grey and italics optional (o] o
Property-in-grey-italicandstrike through not used, not relevant - -
Property-inred-and-strike through shall not be used N N
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