National BIM Standard - United States®

an initiative of the National Institute of Building Sciences buildingSMARTalliance®

National BIM Standard - United States® Version 3

4 Information Exchange Standards
4.7. Electrical information exchange (SPARKIie) - Edition 2013

CONTENTS

4.7.1.1 BUSINESS CASE UESCIIPLION ..ceeiiiiiiitiieiie e ettt e e e e e et e e e e e e e e s e anbbeeeeaaaeens

4.7.1.1.1 Life-CYClE PRASE IS .....eeeieieiiieeeie e e e e e e e e e

4.7.1.1.2 BUSINESS CASE UESCIIPLION ....ccoiiiiiiiii e e ettt e e e e e st e e e e e e e st e e e e e e e s s e sanbaaeeeaeeeans

4.7.1.1.3 BUSINESS CASE @NAIYSIS ..eevieieiiiiiiiiiiiiee e e ieetiee e e e e e e s s st e e e e e e s e sanbeeee e e e e e s e s nnnsrnneeeaaeeans

4.7.1.2 Participants and StakehOIdErS ...........coiiiiiiiiiiiie e

4.7.1.2.1 PArtiCiPANTS LIS ....eeiiuiieiiiiiiee ettt ettt e et e et e e e anbe e e e

4.7.1.2.3 Stakeholders CoOVerage analySiS........c.uuuiiiuiiiiiiiie et e e eeaa e

4.7.2 NOIMALIVE TEIEIENCES ...t e et e et e e e et e e e e b e e e eaaaeeeees

4.7.2.1 References and StaNAards ...........ceoiiiiiiiiiiiiiii e e e e

4.7.2.1.1 Reference Standards lISt..........oouuuuiiiii i

4.7.2.1.2 Reference standards list (Other) ..........ooiiiiiiiiii e

4.7.2.1.3 Reference program and Project lSt ..........cueeeiiiiiiiiiiiiieiiee e

4.7.3 Terms, definitions, symbols and abbreviated terms ...........ccccooiiiiiiieeeee

4.7.4 Business process dOCUMENTAtION ............eeiiiiiiiiiiiiiie et a e

4.7.4.1 Process models Provided ..........cccuviiiiiiiiiiiiiiiiieec e

4.7.4.1.1 BUSINESS PrOCESS ISt .. uutiiiiiieiiiiiiiiiie e es e s s s e e e e e e s e st e e e e e e s e e snnrneneeaenanns

National BIM Standard — United States® Version 3

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



INFORMATION EXCHANGES-SPARKie - Page |2

4.7.4.1.2 BUSINESS ProCESS UESCIIPIIONS ...eeiiiiiiieeiitite ettt ettt ettt e e e et e e e sk e e e sttt e e e asbe e e e anbb e e e s abbeeeeannnes 13
4.7.4.2 Representative ProCESS MOUEIS ....... ittt e e e e e ettt e e e e e e e s bbb be e e e e e s e sannbeeeeaaaeas 18
4.7.4.2.1 Stakeholder COVEIage @NAIYSIS. ......cuui i ittt e e e e e e e e e e s e bbb e e e e e e s e annnbeeeeaaaeas 18
4.7.4.2.2 ProCESS COVEIAUE ANAIYSIS ... ..uuuuiiiiieeeeiiiiiiieieeeeesssieitataeeeeaeeessaatasteeeeaaesssaatatrereaeeesssassrereeeesssasssnrneneeaens 20
4.7.4.2.3 Contract documentary deliverable ISt ............oovve i 20
4.7.4.2.4 Contract documentary deliverable analySiS...........cccuuiiiiiee i e e e e 20
4.7.4.3 Process MOAelS TOMMALIING .....ccoiiriiieiiiiiie ettt st e s st e e e abb e e e s e nbe e e e ennees 21
4.7.4.3.1 BPMN USAQE UESCHIPION ...ietiieieie e e ettt ettt e e e e e e sttt e e e e e e s e bbb et e e e e e e e e aanbeeeeaeeeaaannnbeneaaaaeas 21
o Rl (o g T g Lo TR C=To BT =T 0 [=T ) TP UPT RO 21
4.7.5.1 Exchange requirements 1E€QIDIIY ..........oooi i 21
4.7.5.1.1 EXChange reqUIrEMENTS liSt.........uuiiiiiee it e s s e e e e s s e e e e e e e s s e e e e e e e s s nnneeeeeeeesnannnnnreeeaees 21
4.7.5.1.2 Exchange requirement classifiCation lISt ............ooiiiiiiiiiiie e 21
4.7.5.1.3 Exchange requirement COVErage aNalYSIS .........ceeiiiiiieaiiiiee ettt et e et e e sbne e e s ennnes 21
4.7.5.2 Exchange reqUIremMeENtS AELAIL...........ciiii ittt e e e e e e e b be e e e e e e e e snnnbeeeaaaa s 22
4.7.5.2.1 Exchange requirements defiNition ..............euiiiiiiiiii e e 22
4.7.5.2.2 BUSINESS TUIE TIST....ciiiiiiiie ittt ekt e st st e bt e s e b e b e e s be e e be e e snre e e snneennneas 26
4.7.5.2.3 BUSINESS TUIE EFINITION.......oiriiiiiii ettt s e e s nnneenene s 42
4.7.5.3 Exchange requirements reUSabIlity ...........cccuuuiiiiiio e e e e 42
4.7.5.3.1 Related DUSINESS PrOCESS lIST......eiiiiiiiiiiiiiie ettt s st e b e e s e b e e e e 42
4.7.5.3.2 Related exchange reqUIremMENT liSt..... ..o e e e e e eeeaae s 43
4.7.5.3.3 Related exchange requirement reUSe an@lYSIS .......cc.uuieiiiiiiiiiiiiiiei et e e ee e e e 44

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



INFORMATION EXCHANGES-SPARKie - Page |3

4.7.6 MOdel VIEW AETINILION ...ttt e et e e e st bt e e st e e e e e bb e e e s e nbe e e e ennnes 45
G R DT L= W [ 1011 (o] o D TP UP PR P PPPRPON 45
4.7.6.1.1 Data defiNitiONS liST........ccoiiiiiieiiiiiee ittt et e e b e e s et e e e e e n b e e e e e e e e e e e 45
4.7.6.1.2 DAta DefiNITIONS .....ceiiiiiiieiee ettt ettt s b e et e e e s b b e e e b e e e b e et et e nnre e nnneennneas 47
4.7.6.1.3 Data definition reference SChemMa liSt.........ccoooiiiiiiiiiiic e 206
o T @ [o =Y o e 1= 1 01 (0 g PP 207
o R O o 1 [ol= o B ] P PO PP UPPPPPPPPPPP 207
o ST @fo ] g [od=T o1 e (< 11 011 (o] o T TP PTRPT 210
4.7.6.2.3 CONCEPL ALLIDULES TSt ....eeiiiiiiiiiite ettt e e e e e s bbbt e e e e e e e s bt bbe e e e e e e e e s nrnreees 282
4.7.6.2.4 Concept relationship dESCIPLION ......iieii e e e e e s s e e e e e e e s s e saare e e e e e e e e snnrnreees 299
4.7.6.2.5 Concept requirements appliCability...........coocuuiiiiiiie i 301
o TG A @0 g [oT=Y o] B (=10 T= o111 PP 334
G T Tt R ©o 1 [ot= o] B ] P PSP PPPPPPPPPPPPRP 334
4.7.6.3.2 Related exiSting CONCEPL LIST.........uieiiiiiiieiee et e e et e e e e e e s ebbe e e e e e e e e s nnebeees 335
o TR TR (g [o | AU ET=T | TP PP UTRR R 337
4.7.6.3.4 CoNCEPL BUSINESS TUIE [IST....... e e e e e e e e s e e e e e et b rrr e e e e e e e e s nrnreees 337
4.7.6.3.5 Concept bUSINESS rUIE AESCIIPLION. .. .iiiiee it it e e s e e e e e e s e s e e e e e s s e nnrreareeaeeeseannnnees 361
L [ 410] =T g T=T o = 4o ) o PP 377
4.7.6.4.1 MVD SCREMEA TISTING .....eeiiiiieiee ittt ettt ettt e e sk bt e e e ekt et e e e asbe e e e sbbe e e e s sabneeeesnbneeeeans 377
o R SV AV D I (o] g g e [Tt g o] (o] o WSO PTRR P 378
4.7.6.4.3 MVD dynamiC SChEMa ANAIYSIS. ......cciiiiiiiiiiiiiiie et e et e e e e e e e et ee e e e e e s snnnarees 379

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



INFORMATION EXCHANGES-SPARKie - Page |4

4.7.6.4.4 Non-applicable entity @XClUSION @NAIYSIS .........oicuiiiiiiiiiei i e e 399
4.7.7 Conformance TeStNG PrOCEAUIES ........ooiuiiiiiii ettt e e e e et e e e e e e s snnbeeees 405
4.7.7.1 Format and CONENt FEQUITEIMENTS .......oiiiiiiiiiiiiee ettt e e e e ettt e e e e e e e e e bbb et e e e e e e e s s absbeeeaaaeeeannrnreees 405
O T R = A (U1 L= 1 TP O PR TP PURRUPRTPRN 405
4.7.7.1.2. TeStrUle defiNITION ......oiiiiii et s e s e e e re e sre e e nnneennee e 405
o 0t N =3 B8 (W1 1= 3 (] g = LT PP 405
4.7.7.1.4 TeStTUIE COVEIAGE ANAIYSIS ... uveiiieiiiiee e ittt ettt et e e stb et e e e st et e e e st be e e e s abe e e e s aabeeeessabeeeeeans 405
4.7.7.2 Examples and mapping rEQUIFEIMENTS .......ciuuuiiiiiee ettt e e e e e ettt e e e e e e s e aabbee e e e e e e e e s aaanbbeeeaaeesannrnbeees 406
o o o =Yg o (= 11 L ] PO PP PTRR 406
4.7.7.2.2 EXamPIE file dESCIIPLION......cci it e e e e e e e e e e e e e s e s bt e e e e e aeesastnreeeeaeeessanrnrenes 406
4.7.7.2.3 COMMON BIM i€ TEUSE ...ttt nene e nnneenree e 406
4.7.7.2.4 IMPlEMENLEIS’ AQIEEMIENTS ... iiteieeiiee e e e i ettt e e e e e e s s s ereee e e s e e e taaereeaeessaaasstaaeeeeeeesesastneeeeeeeeannnsnrenes 406
4.7.7.2.5 Transformations/mapping allOWE..........cooueiiiiiiiie e sreee e 406
4.7.7.2.6 Transformation/mapping dOCUMENTATION .........coiiiiiiiiiiiiiiii et e e e e e e e e sneeeeees 406
4.7.7.3 Testing t0O0IS @Nd PrOCEAUIES .........euiiiiiiie ettt e ettt et e e e e e et e e e e e e e e e s e s anbeeeeeaaaasaabsbeeeaaaeeeaanrareees 406
o G T A =1 1T I (o Yo | N 1 PSR 406
o gy G T =13 11T IR (Yo ] =1 o o] 111 o P 406
4.7.7.3.3 Testing to0IS SAMPIE fIlES ... e e e e e e e e e e e e e e e e e e nrnreees 411
4.7.7.3.4 Testing tool software availability .............ooiiii i 411
4.7.8 IMPIEMENTALION FESOUICES .....eiiiiiieie ittt e e ettt et e e e e e st b et et e e e s e e aaabb e et e e aeeeaaasnbbeeeeaaeeeaabbsseeeaaaeaaann 411
4.7.8.1  IMplementation rESOUICES lIST.......ueiii it e e e et e e e e e e e e bbbt e e e e e e e e e e nrneeees 411

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



INFORMATION EXCHANGES-SPARKie - Page |5

4.7.8.1.1 IMPIEMENLALION QUILES .......eiiiiiiiiie ittt et e et e e e st bt e e st b e e e e s sbe e e e s aabe e e e s sabeeeeeans 411
4.7.8.2 Implementation reSOUIrCES COMPIEIENESS ......uuiiiiiiiiiiiiiie ettt e e e e et a e e e e e s be e e e e e e e e e annrebeees 411
4.7.8.2.1 Workflow coverage methodOlOgy .........ooouiieiiiiiiai et 411
4.7.8.2.2 WOrKflow COVEIage @NalYSIS ........uuuieiieeiiiiiiiiiiiieee e e sttt e e e e e s e e e e e e e s e st e e e e e e e s sasrteeeeeeeessnnrnreees 412
4.7.9 REVISION PIANS ...ttt s e et nre e s e nn e e nnn e s 412
e T R =Y =] T I o] = LTS T PSR 412
4.7.9.1.1 ReVISION MANAGEMENT PIrOCESS ....eeiiutrreeeitteeeeaatteeeeaatteeeesatteeeasabeeeesabateesaabaeeessabbeeeesasbeeeesbneeesabeeeesans 412
4.7.9.1.2 Revision management NOLfICALION. ..........oii it e e e e e seneeees 412
4.7.9.2 Proposed revision deployment METNOUS ..........oiiiii it e e e 412
4.7.9.2.1 ReViSION MaANAJEMENT PrOCESS ...uuvverieeeeeiiiittiierreeeeesiaitrreeeeeseessaatstaereesesesaaastrerreeaeesiamisnrereeesssinnrsreees 412
4.7.9.2.2 Revision management NOLfICAION. ...........iiiiiiiiiiiie e e e e s rrr e e e e e annnees 412
Y ] TS QPP PPUPRPPRRRI 413
(=] o] [TeTe [ £=To] o)V TP PP PPUPTPRTPP 414

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



INFORMATION EXCHANGES-SPARKie - Page |6

4.7.1 Scope — General Criteria
4.7.1.1 Business case description

4.7.1.1.1 Life-cycle phase list

° Criteria Definition Phase
. Design Phase
° Coordination Phase

4.7.1.1.2 Business case description

The objectives of this project, which is part of the Life-Cycle Model For Mission Ready Sustainable
Facilities (LCM), are to collect and document the requirements for electrical system design from subject
matter experts (SMESs) — architects, engineers and specifiers involved in the design, specification and
product selection for interior electrical systems — as well as from published documents on ELie (East,
2012c) and exploratory modeling of electrical system components and connections (SPARKie [East,
2012b]) which has not yet been published, in order to create formal specifications that can be directly
applied to open standard building information models at the coordinated design (also called construction
documents) stage. This ontology is documented in the present report. An additional modeling report uses
these requirements to update standard building models using commercial off-the-shelf (COTS) software
in order to demonstrate the capabilities and limitations of the development of open BIM models.

[East, E.W., 2012c. Equipment Layout information exchange (ELie). Available at:
http://www.buildingsmartalliance.org/index.php/projects/activeprojects/114 17 August 2012.]

[East, E.W., 2012b. Electrical System information exchange (Sparkie). Available at:
http://www.buildingsmartalliance.org/index.php/projects/activeprojects/178 17 August 2012.]

4.7.1.1.3 Business case analysis

This project documents the process flow and data exchange requirements for the design of electrical
distribution systems in typical Army facilities. A subsequent part of this project applies the understanding
of the process flow and exchange requirements to a “real-world” situation, examining how the information
exchanges can be handled in existing Building Information Models (BIM) software, using modified three
example Building Information Models (BIM) based on the BuildingSmart Industry Foundation Class (IFC)
BIM schema. The example BIMs include a Duplex Apartment, an Office Building and a Medical Clinic,
which represent typical low-rise Army facilities of each of these types. Electrical equipment and systems
are updated using commercial off-the-shelf (COTS) BIM software and a native common object library
developed in this COTS software. Coordinated IFC models are then generated using the COTS IFC
export capability.

4.7.1.2 Participants and stakeholders

4.7.1.2.1 Participants List

Bogen, Chris. US Army Corps of Engineers [D]

Chipman, Tim. Constructivity.com LLC [D]

Deutsch, Randy AlA. Deutsch Insights Inc. [A]

East, Edward William. US Army Corps of Engineers [D]
Fadojutimi, Omobolawa. Kristine Fallon Associates, Inc. [A]
Fallon, Kristine. Kristine Fallon Associates, Inc. [A]
Feldman, Robert A. Kristine Fallon Associates, Inc. [D]
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Forester, Jim. Newforma, Inc. [E, D]

Kalin, Mark. Kalin Associates. [S]

King, Susan F. Harley Ellis Devereaux [A]
Nelson, Chris. Nelson Electric [E, S]

Nisbet, Nick. AEC3 UK. [D]

Solvik, Kenneth. Data Design Systems [E, D]
Williams, Gregory. Kristine Fallon Associates, Inc.

4.7.1.2.2 Stakeholder list

architect [a]

electrical engineer [€e]
electrical specifiers [s]
software developers [d]

4.7.1.2.3 Stakeholders coverage analysis
Each participant in Clause 1.2.1 has role(s) indicated according to abbreviations defined in Clause 1.2.2.
4.7.2 Normative references

4.7.2.1 References and standards
4.7.2.1.1 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.

ISO 16739, Industry Foundation Classes (IFC) for data sharing in the construction and facility
management industries

4.7.2.1.2 Reference standards list (other)

None
4.7.2.1.3 Reference program and project list
East, E.W., Danielle Love and Nicholas Nisbet, 2010. A Life-Cycle Model for Contracted Information

Exchange. Proceedings of the CIB W78 2010: 27th International Conference —Cairo, Egypt, 16-18
November 2010.

East, E.W., 2012a. Construction Operations Building Information Exchange (COBie),
http://www.wbdg.org/resources/cobie.php 6 August 2012]

East, E.W., 2007. Construction Operations Building Information Exchange (COBIE), Requirements
Definition and Pilot Implementation Standard, ERDC/CERL TR-07-30, US Army Corps of Engineers,
http://www.wbdg.org/pdfs/erdc_cerl_tr0730.pdf August 2007

4.7.3 Terms, definitions, symbols and abbreviated terms

For the purpose of this document, the following definitions and abbreviated terms apply.

National BIM Standard — United States® Version 3
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4731
AEC
Architecture, Engineering, and Construction

4.7.3.2
AEC/FM
Architecture, Engineering, Construction, and Facilities Management

4.7.3.3

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.

4734
BIM
Building Information Modeling

4.7.3.5

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.

4.7.3.6
derived attribute
unit of information computed from other attributes using an expression defined in the schema

4.7.3.7

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.

47.3.8

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).

4.7.3.9
GUID
Globally Unique Identifier

4.7.3.10

identification

capability to find, retrieve, report, change, or delete specific instances without ambiguity
instance

occurrence of an entity

NOTE Similar to the term "instance of a class" in object oriented programming.

4.7.3.11
IFC

National BIM Standard — United States® Version 3
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Industry Foundation Classes

4.7.3.12
IFD
International Framework for Dictionaries

4.7.3.13

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.

4.7.3.14
object
anything perceivable or conceivable that has a distinct existence, albeit not material

4.7.3.15

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.

4.7.3.16

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.

4.7.3.17

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.

4.7.3.18

actor

person, an organization, or person acting on behalf of an organization
NOTE A specialization of the general term object.

4.7.3.19
classification
categorization, the act of distributing things into classes or categories of the same type

4.7.3.20

constraint

restriction for a specified reason

NOTE A specialization of the general term control.

4.7.3.21

control

directive to meet specified requirements such as for scope, time, and/or cost
NOTE A specialization of the general term object.

4.7.3.22
dictionary
collection of words, terms or concepts, with their definition

National BIM Standard — United States® Version 3
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4.7.3.23

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.

4.7.3.24
element occurrence
element's position within the project coordinate system and its containment within the spatial structure

4.7.3.25

external reference

link to information outside the data set, with direct relevance to the specific information the link originates
from inside the data set

4.7.3.26

feature

parametric information and additional property information modifying the shape representation of an
element to which it applies

4.7.3.27

group

collection of information that fulfils a specified purpose
NOTE A specialization of the general term object.

4.7.3.28

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.

4.7.3.29

object occurrence

characteristics of an object as an individual

NOTE Similar to "object”, "instance", "individual" in other publications.

4.7.3.30

object type

common characteristics shared by multiple object-occurrences
NOTE Similar to "class", "template”, "type" in other publications.

4.7.3.31
process
object-occurrence located in time, indicating "when"

4.7.3.32
process occurrence
conceptual object that may occur at a particular time

4.7.3.33
process type
common characteristics shared by multiple process occurrences

4.7.3.34
product
physical or conceptual object that occurs in space

National BIM Standard — United States® Version 3
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NOTE It is specialization of the general term object.

4.7.3.35
product occurrence
physical or conceptual object that may have a location in space and shape characteristics

4.7.3.36
product type
common characteristics shared by multiple product occurrences

4.7.3.37

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.

4.7.3.38

property

unit of information that is dynamically defined as a particular entity instance
NOTE Similar to "late-bound” or "run-time" in programming terminology.

4.7.3.39
property occurrence
unit of information providing a value for a property identified by name

4.7.3.40

property template

metadata for a property including name, description, and data type

NOTE Similar in concept to "extension property” in common programming languages.

4.7.3.41

property set occurrence

unit of information containing a set of property occurrences, each having a uniqgue name within the
property set

4.7.3.42

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.

4.7.3.43

proxy

object that does not hold a specific object type information
NOTE a specialization of object occurrence.

4.7.3.44
guantity
measurement of a scope-based metric, specifically length, area, volume, weight, count, or time

4.7.3.45
quantity occurrence
unit of information providing a value for a quantity

National BIM Standard — United States® Version 3
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4.7.3.46

quantity set

unit of information containing a set of quantity occurrences, each having a uniqgue name within the
quantity set

4.7.3.47
relationship
unit of information describing an interaction between items

4.7.3.48
representation
unit of information describing how an object is displayed, such as physical shape or topology

4.7.3.49

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.

4.7.3.50

resource occurrence

entity with inherent financial cost, which may be passed onto processes, products, and controls to which it
is assigned

4.7.3.51
resource type
common characteristics shared by multiple resource occurrences

4.7.3.52

space

area or volume bounded actually or theoretically
NOTE a specialization of the general term product.

4.7.3.53
SPF
STEP Physical File

4.7.3.54
STEP
STandard for the Exchange of Product data

4.7.3.55
URI
Uniform Resource Identifier

4.7.3.56

UuID

Universally Unique Identifier

4.7.4 Business process documentation
4.7.4.1 Process models provided

4.7.4.1.1 Business process list

National BIM Standard — United States® Version 3
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Criteria Phase

Develop Facility Occupancy Model

Document Electrical Project Requirements
Propose Electrical Equipment Room Requirements
Program Spaces, Area, and Budget
Coordinate Development of Concept Design
Select Main Electrical System Types

Develop Electrical Basis of Design

Determine Source of Supply

Propose Electrical Space Requirements
Estimate Energy Performance

Document Concept Design & Estimated Costs

Schematic Design Phase

Locate Electrical Loads

Propose Electrical Equipment Requirements
Propose Electrical Spatial Requirements

Locate and Size Electrical Equipment Room(s)
Propose Lighting Layout

Size Electrical System

Create Raceway Layout

Document Electrical Systems Schematic Design
Coordinate With Other Building Systems
Estimate Energy Usage

Coordinated Design Phase

Update Facility Spatial Configuration
Determine Electrical Supply Requirements
Calculate System Loads

Create Cabling Schematic

Redistribute End User Circulits

Update Cabling and Equipment Size
Select Architectural Light Fixtures
Develop Product Type Specifications/Candidates
Update Facility Spatial Configuration
Document Electrical Design Coordinated
Coordinate With Other Building Systems

4.7.4.1.2 Business process descriptions

Criteria Phase

Develop Facility Occupancy Model
Architect receives document(s) from the Owner. Architect uses these documents, in conjunction with
Building Code guidelines and standards to develop the Facility Occupancy Model.

Document Electrical Project Requirements
Determine system types for consideration. Determine scope of major HVAC equipment. Determine power
density at building scope

Propose Electrical Equipment Room Requirements
Verify owner’s list of equipment that may impact electrical load and location.
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Program Spaces, Area, and Budge

Program spaces according to size and proximity requirements. Verify space sizes and ideal shapes of
rooms with electrical service provider, including equipment sizes and clearances around and between
equipment.

Coordinate Development of Concept Design
Review and modify spaces and areas per service provider and consultant input.

Select Main Electrical System Types
Determine electrical systems — three-phase vs. single-phase. Determine transformers between systems.

Develop Electrical Basis of Design

Document process model, constraints, formulas, and tables used for making decisions on electrical
design, including: lighting calculations showing required and designed foot-candles; estimated panel
board loading (including 25% extra as a projection of future building loads); a projection/summation of the
panel board loads to justify the sizing of the building transformers; An economic analysis to justify the
selection of either 120V/208V or 277Y/480V on the secondary side of the building transformers; an
analysis, for the 277Y/480 V choice, as to whether the step down transformer(s) shall be large central
units or smaller units placed throughout the building; a short-circuit analysis to determine the AIC rating of
the system components; a coordination study to determine the circuit breaker settings and system
coordination.

Determine Source of Supply
Perform economic analysis to justify selection of electrical supply source(s).

Propose Electrical Space Requirements
Estimate and verify additional voltage requirements (e.g., annual, seasonal or unusual circumstances),
including electrical back-up generators, per code and ordinances. Re-size room accordingly.

Estimate Energy Performance
Estimate and verify additional voltage requirements (e.g., annual, seasonal or unusual circumstances),
including electrical back-up generators, per code and ordinances. Re-size room accordingly.

Document Concept Design & Estimated Costs
Calculate construction costs at system level. Calculate operating costs at system level.

Schematic Design Phase

Locate Electrical Loads
Architect uses the recommendations and preliminary schedule from the Electrical Engineer to indicate
locations of major electrical loads in the initial schematic plans.

Propose Electrical Equipment Requirements

Generate One Line Diagram (http://en.wikipedia.org/wiki/One-line_diagram). Determine process for
acquiring electrical equipment (e.g., design assist) and verify that the process is acceptable to all
participating parties. Determine connected load and demand load for each space. Determine diversity
coefficients. Determine circuits. Determine loads at distribution points. Select equipment (or candidates)
at each occurrence.

Propose Electrical Spatial Requirements
Electrical Engineer uses the Electrical Equipment List and preliminary architectural plans to develop
proposed Electrical Space Requirements.

Locate and Size Electrical Equipment Room(s)
Verify location of service access to site. Determine site lighting loads on system. Reserve space for
electrical use. Reserve site areas for electrical utilities.
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Propose Lighting Layout
Arrange layout of light fixtures in spaces.

Size Electrical System

Review and verify hourly ratings and code requirements for separations between electrical equipment
rooms and adjoining spaces (could potentially impact room areas). Size distribution boards, cables,
transformers.

Create Raceway Layout
Layout plan for cables, cores, busbars.

Document Electrical Systems Schematic Design
Create plans from building model. Create schedules from items and attributes.

Coordinate With Other Building Systems
Electrical Engineer sends the electrical drawings to the Architect.

Estimate Energy Usage

Calculate connected loads and demand loads at each circuit, and for overall electrical system. Submit
Load Letter (format provided by utility), with values specified per project.

Coordinated Design Phase

Update Facility Spatial Configuration
Architect revises the facility spatial configuration plans based on the results of the coordination that took
place at the end of Design Schematic.

Determine Electrical Supply Requirements

Electrical Engineer uses the Product Type Template and updated plans and other-discipline information
to determine total electrical supply requirements. Select from compatible product types for each product
occurrence [or if required, select 3 compatible product types that are suitable]. Obtain owner’s approval.

Calculate System Loads
Add connected loads and demand loads at each circuit, multiply by coefficients.

Create Cabling Schematic
Layout Raceways, Circuits, Distribution Equipment

Redistribute End User Circuits
For circuits with loads above desired factor, split into separate circuits. For circuits with loads below
minimum factor, combine circuits

Update Cabling and Equipment Size
Electrical Engineer updates the schedules of raceways, cables, and equipment sizes.

Select Architectural Light Fixtures
Select suitable type(s) from vendor catalogs

Develop Product Type Specifications/Candidates
Resize to meet capacity, selecting alternate product types that fit requirements.

Update Facility Spatial Configuration
Architect revises the facility spatial configuration plans based on the updated electrical layout and spatial
requirements provided by the Electrical Engineer.

Document Electrical Design Coordinated
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Create plans with detail on elements. Create schedules based on elements and acceptable product
types.

Coordinate with Other Building Systems
Electrical Engineer sends the electrical drawings to the architect. Architect incorporated the information
into the design.

4.7.4.1.3 Business process model diagrams
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Schematic Design Phase

Current Process: Schematic Electrical System Design | Phase 20
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Coordinated Design Phase

Current Process: Coordinated Electrical System Design | Phase 30
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4.7.4.2 Representative process models

4.7.4.2.1 Stakeholder coverage analysis

In order to validate process diagrams and exchange requirements for building electrical distribution
systems, the team used the following steps:
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. Create “straw-man” process diagrams and task descriptions for each of three phases of the
design process (Criteria [also called Programming and Concept Design], Schematic Design
[Design Development] and Coordinated Design [Construction Documents]). The process
diagrams included suggested steps for the typical Army design process and the task descriptions
included suggested information requirements needed to accomplish the task step.

. Assemble a group of subject matter experts (SME) to review and comment on the process
diagrams and task descriptions. These experts included two architects, two engineers and two
specifiers with experience in the design of building electrical systems.

. Hold meetings with the SME reviewers to explain the process and review criteria.

. Send the process diagrams and task descriptions to the SMEs for their review.

. Analyze the SME comments and contact the SMEs for clarification and additional comments, as
needed.

. Revise the process diagrams and task descriptions based on the SME comments.

Processes were rationalized with those in other information exchanges, resulting in the following unified
process diagram.
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4.7.4.2.2 Process coverage analysis

The team provided “straw-man” process diagrams and task description forms for the design of electrical systems for
gathering input from the SME reviewers. The particular selection and sequencing of tasks was intended as a starting
point that would be refined using the SME reviewers’ feedback.

4.7.4.2.3 Contract documentary deliverable list

The task forms included the following information:

Item Description

Task ID Sequential ID number for the task.

Task Name A short descriptive name for the task

Information Provider (Roles | The role or roles that provide the input information necessary to do the task.
Involved)

Information Provider (Phase) The stage in the process when the required information is created.

Actor (Roles Involved) The role or roles that complete the task.

Actor (Phase) The stage in the process at which the task requires the information.
Information Required The input information necessary to complete the task.

Current Methods A short description of the task and its inputs and outputs.

4.7.4.2.4 Contract documentary deliverable analysis

For the task forms, the reviewers were asked:

. Do the task forms accurately and completely detail all information needed to perform the task?
. If not, what is missing?

. Who provides the additional inputs?

. Are Current Methods of performing the task accurately described?

For the process diagrams, the reviewers were asked:

Although every project has unique circumstances, are the tasks shown in the typically correct
order?

. Have we missed any tasks?

Are there any unnecessary tasks?

. Are all tasks assigned to the correct phase(s)?
. Are all tasks assigned to the correct actor?
. Are all actors that provide the information required indicated?
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o Are any extraneous actors indicated?

4.7.4.3 Process models formatting

4.7.4.3.1 BPMN usage description
Models in graphical format are provided in Clause 5.1.3.
4.7.5 Exchange requirements

4.7.5.1 Exchange requirements legibility

4.7.5.1.1 Exchange requirements list

Each exchange is listed by name as follows.

. Facility Criteria . Design Schematic

. Discipline Specifications . Product Type Template
. Project Definition . Product Template

. Space Program . Product Type Selection
. Product Program . System Operation

. Design Early . Design Coordinated

. System Layout

4.7.5.1.2 Exchange requirement classification list

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

° 31-30 00 00 Criteria Definition Phase
. 31-40 00 00 Design Phase
° 31-50 00 00 Coordination Phase

4.7.5.1.3 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

31-30 00 00 Criteria Definition Phase

34-10 11 00 Owner

34-20 11 11 Architect

Discipline Specifications

31-30 00 00 Criteria Definition Phase

34-20 11 11 Architect

34-20 11 21 Engineer

Project Definition

31-30 00 00 Criteria Definition Phase

34-10 11 00 Owner

34-20 11 11 Architect

Space Program

31-30 00 00 Criteria Definition Phase

34-20 11 21 Engineer

34-20 11 11 Architect

Product Program

31-40 00 00 Design Phase

34-20 11 21 Engineer

34-20 11 21 Engineer
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Exchange

Process

Sender

Receiver

Design Early

31-40 00 00 Design Phase

34-20 11 11 Architect

34-20 11 21 Engineer

System Layout

31-40 00 00 Design Phase

34-20 11 21 Engineer

34-20 11 21 Engineer

Design Schematic

31-40 00 00 Design Phase

34-20 11 21 Engineer

34-20 11 11 Architect

Product Type Template

31-50 00 00 Coordination Phase

34-20 11 21 Engineer

34-35 10 21 Supplier

Product Template

31-50 00 00 Coordination Phase

34-35 10 21 Supplier

34-20 11 21 Engineer

Product Type Selection

31-50 00 00 Coordination Phase

34-20 11 21 Engineer

34-20 11 11 Architect

System Operation

31-50 00 00 Coordination Phase

34-20 11 21 Engineer

34-20 11 11 Architect

Design Coordinated

31-50 00 00 Coordination Phase

34-20 11 11 Architect

34-10 11 00 Owner

4.7.5.2 Exchange requirements detail

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

Facility Criteria

This exchange includes high-level criteria specific to the building to be constructed, but without regard for
particular disciplines.

The facility occupancy model describes the site location, owner's project requirements, and building
requirements.

The site location indicates the geographic location for determining climate information, and the legal
address for determining the jurisdiction and applicable building codes.
Discipline Specifications

Electrical project requirements are based on electrical usage criteria as well as equipment determined
from usage criteria of other systems such as HVAC and other mechanical systems.

. Occupation: Number of occupants, hours of occupancy, occupancy type
. Cost: Level of finishes

" Architectural: Size of building, number of floors, floor height

" Environment: Heating, cooling, central/unitary

" lllumination: Lighting level, light sources, daylighting, site lighting

. HVAC: Pumps, chillers, fans (power/area for each space)

. Transport: Elevators, escalators

. Control: Automation systems

Project Definition

This exchange includes initial project information to describe a project and its contents. The owner's
project requirements consist of a facility type and a set of space types, each indicating occupancy loads,
hours of occupancy, design priorities, and climate control requirements.

Space Program

This exchange captures equipment with significant electrical loads. Spaces are programmed according to
size and proximity requirements. Equipment sizes and clearances must be provided.
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Electrical requirements for each space are elaborated, and each space lists major equipment for
consuming, generating, transforming, and storing electricity. Information is required for selecting main
electrical system types.

For devices consuming electricity, the following items are needed:

" Load

. Voltage

] System Type

For devices generating electricity (if any), the following items are needed:
" Capacity

" Output Voltage

" System Type

For devices storing electricity (if any), the following items are needed:
" Connected Load

. Uptime

For spatial electrical demand, the following items are needed:

. Lighting power density

. Appliance power density

" Equipment power density

Rate structures may be defined for each system type, indicating time intervals and usage.

Product Program

This exchange enables an architect to revise the facility spatial configuration plans. Required information
includes:

" Spatial Elements (Buildings, Levels, Spaces, etc.)

" Building Elements (Walls, Slabs, Doors, Windows, etc.)

. Distribution Elements (Electrical, HVAC, Plumbing, etc.)

" Spatial Zones

" Systems & Circulits

" Connectivity (Space Boundaries, Ports, Connections, Interferences)
" Actors & Assignments

Energy usage is estimated based on major equipment, power densities indicated at spaces, and
occupancy schedules.

Design Early

Light fixtures, outlets, and other devices consuming electricity are placed within the building. The quantity
and layout of devices is determined by space classification and electrical power density requirements.

A completed concept design contains requirements for all disciplines as follows.

" Architectural: For each space, area and relation to other spaces is indicated along with any
exterior space requirements.

" Mechanical: For each distribution element, ventilation, thermal loads, and fuel types are indicated.

" Structural: For each element, static weight is indicated as well as dynamic loads (such as from
elevator accelerating).

" Construction: For large equipment, installation methods, sequencing, and paths are indicated.

" Costs: Construction and operation costs are established for each system.
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System Layout

For each space, the connected load and demand load is determined along with diversity coefficients.
Lighting zones may span within a single space or across multiple spaces, for which any geometrically
contained light fixtures are considered part of the zone. Circuits are allocated and loads are determined at
distribution points. For each device occurrence, equipment is specified in one of three ways: (a) a specific
product model; (b) an arbitrary specification with required properties indicated; or (c) an arbitrary
specification with multiple acceptable product models indicated.

One-line diagrams may be derived from this information.
Loads are calculated by rolling up elements, circuits, and systems as follows:

" Element: Load, Time-phased load
" Circuit: Connected Load, Demand Load, Time-phased load
" System: Connected Load, Demand Load, Time-phased load, Diversity Coefficient

Layout of raceways indicates paths and connectivity of each raceway along with allocation of cables
within raceways.

For electrical equipment rooms, locations and connectivity of distribution boards and cable carriers are
determined.

Sizing electrical systems involves review and verification of hourly ratings and code requirements for
separations between electrical equipment rooms and adjoining spaces (could potentially impact room
areas). Information in this exchange is used to size distribution boards, cables, and transformers.

This exchange provides detailed information for connectivity and placement of devices cables, including
the following:

" Switch: Location, Lighting Load, Controls

" Outlet: Location, Appliance Load

. Cable Segment: Location, Connections, Load, Length, Wiring method (EMT/ENT/MC/RIigid/etc.)
" Switchgear/Panels

" Junction Box: Location (note: may not be at this level of detail)

" Life Safety devices / control panels: Location

" Lighting: Location

" Telecom: Location

" Generating Equipment: controls, transfer switches, interconnects: Location

All products may have defined types indicating Manufacturer, Model, and Specifications. Such types may
also have assigned tasks and resources for procurement, where resource types indicate Supplier,
Location, and Cost.

Design Schematic

Electrical schematic design includes information needed to calculate electrical performance in its entirety.
This information may be used to derive schedules for systems, panelboards, equipment, light fixtures,
and feeders.

For coordination with other building systems, plans are created showing equipment locations as well as
cable routing and connectivity. Electrical Schedules for equipment, fixtures, feeders, panelboards are
derived.

Lighting may be arranged to indicate specific placement of fixtures. Such fixtures may be attached or
hung to surfaces, embedded within coverings, or suspended from ceiling grids. The quantity of fixtures
may be determined according to the required lighting power density for the space and the power of each
fixture.
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Product Type Template Requirements

Document process model, constraints, formulas, and tables used for making decisions on electrical
design.

" Lighting calculations showing required and designed foot-candles

" Estimated panel board loading (including 25% extra as a projection of future building loads)

" A projection/summation of the panel board loads to justify the sizing of the building transformers

. An economic analysis to justify the selection of either 120V/208V or 277Y/480V on the secondary
side of the building transformers

" An analysis, for the 277Y/480 V choice, as to whether the step down transformer(s) shall be large
central units or smaller units placed throughout the building

" A short-circuit analysis to determine the AIC rating of the system components.

" A coordination study to determine the circuit breaker settings and system coordination.

EXAMPLE wright.edu
EXAMPLE navy.mil

Product Template
This exchange includes product type information for specific product models provided by manufacturers.

Product Type Selection

For this exchange, the engineer selects specific electrical equipment models (or an approved list from
several manufacturers).

An electrical engineer uses the product type templates, updated plans, and other discipline information to
determine total electrical supply requirements. For each electrical device, compatible product types are
selected for each product occurrence [or if required, multiple compatible product types are selected that
are suitable]. The project delivery method may require the owner's approval for final product selection.
The total electrical supply requirements are calculated on each circuit according to connected load,
demand load, and diversity factor.

System Operation

Energy usage is estimated based on load profiles of major equipment. Estimating energy usage involves
calculating connected loads and demand loads at each circuit, and for the overall electrical system. The
end result of this calculation may be captured in a Load Letter (format provided by utility), with values
specified per project.

Utilities may require the following information for establishing service:

" Load profile at each device consuming electricity

" Generation profile at each device generating electricity

" Service Location

" Total Area

" Conditioned Space Area

. Type of Heat

" Similar Business: Name, Address, Utility Account Number

" Type of Service: Underground, Overhead, Service Change, Relo-cation, New, Temporary

" Service Characteristics: Size of Load Wires, Sets of Load Wires Per Phase, Load Wire Type
(AL/CU), Terminations: Meterbase/C.T.Cabinet/ConnectionBox/Switchgear/Other

" Service Size (amp): 100/150/200/300/400/600/other

" Voltage: 1P3W-120/240, 3P4W-120/240 (<=200 amps), 3P4W-Wye-120/208, 3P4W-Wye-

2771480, Other
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" Electric Load Excluding Motor Load (kW): Interior Lighting, Exterior Lighting, Electric Cooking,
Water Heating, Dryer, Heat Pump, Heat Pump Strip Heat, Computers, Receptacles,
Refrigeration, Electric Heat, AC (tons): Data Processing Load Only, Not Including Data

Processing

. Electric Motor Load (Except Heating and AC): Phase, Number of Motors, HP, Voltage, Hours of
Operation per week

" Estimated Business Operating Time: Hours Per Week, Month Per Year

" Meter Location Desired

" Service Equipment Location Desired

Design Coordinated

The coordinated design contains full detail for all electrical devices and their placement and interaction
with other services within the building.

4.7.5.2.2 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
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
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Discipline Specifications
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IfcBuilding R R
IfcBuildingStorey R R
IfcSite R R |R |R
IfcSpace R
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IfcDistributionSystem | R

Space Program

Site Location

Clearance Geometry

Footprint Geometry

Spatial Containment

Spatial Decomposition

Element Decomposition

Properties for Occurrences

Classification

Project Context

Conversion Units

Project Declaration

Descriptions

Revision Control

Identity
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IfcBuildingStorey
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IfcSpace

IfcTransportElement | R

IfcElectricGenerator

IfcElectricMotor

IfcChiller

IfcPump

IfcUnitaryEquipment | R

Product Program
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Clearance Geometry

Footprint Geometry

Placement

Port Connectivity
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Spatial Decomposition
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Properties for Occurrences
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Project Context
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Project Declaration
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IfcBuilding R R
IfcBuildingStorey R R
IfcSite R R R
IfcSpace R R R
IfcTransportElement R R R |O
IfcDistributionPort R R R
IfcCableFitting R
IfcElectricAppliance R R R |O
IfcElectricDistributionBoard |R R R |O (@)
IfcElectricFlowStorageDevice | R R R |O
IfcElectricGenerator R R R |O
IfcElectricMotor R R R |O
IfcLightFixture R R R |O
IfcOutlet R R R |O
IfcProtectiveDevice R R R |O
IfcSwitchingDevice R R R [O
IfcTransformer R R R |O
IfcChiller R R R |O
IfcFlowMeter R R R |O
IfcPump R R R [O
IfcUnitaryEquipment R R R [O
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IfcProject R |[O |O |O |O |R R
IfcBuilding R R
IfcBuildingStorey R R
IfcSite R R R |R R
IfcSpace R R R
IfcTransportElement R R
IfcSlabElementedCase R R |R
IfcWwallElementedCase R R |R
IfcDistributionPort R R
IfcDistributionSystem R R
IfcElectricDistributionBoard | R
IfcElectricFlowStorageDevice | R
IfcElectricGenerator R R R |R (@] R
IfcElectricMotor R
IfcLightFixture R R R |R |R
IfcProtectiveDevice R
IfcSwitchingDevice R R
IfcTransformer R R R [O
IfcChiller R
IfcFlowMeter R
IfcPump R R
IfcUnitaryEquipment R
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IfcProject R |O |O |O |O [R R
IfcBuilding R R
IfcBuildingStorey R R
IfcSite R R R |R R
IfcSpace R R R
IfcTransportElement R R
IfcSlabElementedCase R R R
IfcWallElementedCase R R |R
IfcDistributionCircuit R R
IfcDistributionPort R R R
IfcDistributionSystem R R
IfcCableCarrierFitting R R R
IfcCableCarrierSegment R O |R R [O R |R
IfcCableFitting R R
IfcCableSegment R
IfcElectricAppliance R R
IfcElectricDistributionBoard | R R R |R
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IfcProtectiveDevice R R
IfcSwitchingDevice R R R |R
IfcTransformer R R R [O
IfcChiller R R
IfcFlowMeter R R
IfcPump R R
IfcUnitaryEquipment R R
igh Schematic
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IfcProject R |O |O |O |O |R R
IfcBuilding R R
IfcBuildingStorey R R
IfcGrid R R R
IfcSite R R R |R R
IfcSpace R R R
IfcTransportElement R
IfcCovering R R R
IfcSlabElementedCase R R |R
IfcWallElementedCase R R |R
IfcDistributionCircuit R R
IfcDistributionPort R R R |R
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IfcDistributionSystem R R R
IfcCableCarrierFitting R
IfcCableCarrierSegment R R R |R R |R
IfcCableFitting R R R |R R
IfcCableSegment R R R |R R |R
IfcElectricDistributionBoard | R R R |R R
IfcElectricFlowStorageDevice | R R R |R R
IfcElectricGenerator R R R |R (e} R
IfcElectricMotor R R R |R (e}
IfcJunctionBox R R R |R R
IfcLightFixture R R R |R R (0]
IfcOutlet R R R |R R
IfcProtectiveDevice R R R |R R
IfcSolarDevice R R R |R R
IfcSwitchingDevice R R R |R R
IfcTransformer R R R |R R (¢}
IfcChiller R R R [R R (¢} R
IfcFlowMeter R R R |R R (¢} R
IfcPump R R R |R R (e} R
IfcUnitaryEquipment R R R |R R (e} R
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IfcProject R [O |O [R |O [R

IfcTransportElementType R R |R
IfcDistributionPort R

IfcCableCarrierFittingType R R |R
IfcCableCarrierSegmentType R R |R
IfcCableSegmentType R R |R
IfcElectricApplianceType R R |R
IfcElectricDistributionBoardType |R R |R
IfcElectricFlowStorageDeviceType | R R |R
IfcElectricGeneratorType R R |R
IfcElectricMotorType R R |R
IfcJunctionBoxType R R |R
IfcLampType R R |R
IfcLightFixtureType R R
IfcOutletType R R |R
IfcProtectiveDeviceType R R |R
IfcSolarDeviceType R R |R
IfcSwitchingDeviceType R R |R
IfcTransformerType R R |R
IfcChillerType R R |R
IfcFlowMeterType R R |R
IfcPumpType R R |R
IfcUnitaryEquipmentType R R |R
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IfcProject R |O |O |R |O |R

IfcTransportElementType R R |R
IfcDistributionPort R

IfcCableCarrierFittingType R R |R
IfcCableCarrierSegmentType R R |R
IfcCableSegmentType R R |R
IfcElectricApplianceType R R |R
IfcElectricDistributionBoardType |R R |R
IfcElectricFlowStorageDeviceType | R R |R
IfcElectricGeneratorType R R |R
IfcElectricMotorType R R |R
IfcJunctionBoxType R R |R
IfcLampType R R |R
IfcOutletType R R |R
IfcProtectiveDeviceType R R |R
IfcSolarDeviceType R R |R
IfcSwitchingDeviceType R R |R
IfcTransformerType R R |R
IfcChillerType R R |R
IfcFlowMeterType R R |R
IfcPumpType R R |R
IfcUnitaryEquipmentType R R |R
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IfcProject R |O|O |O [O |R R
IfcBuilding R R R
IfcBuildingStorey R R
I1fcGrid R R R
IfcSite R R R R [R R
IfcSpace R R R
IfcTransportElement R R R
IfcTransportElementType R R O R
IfcSlabElementedCase R R R
IfcWallElementedCase R R [R
IfcDistributionCircuit R R
IfcDistributionPort R R R [R
IfcDistributionSystem R
IfcCableCarrierFitting R R [R R R
IfcCableCarrierFittingType R R (0] R
IfcCableCarrierSegment R R [R R
IfcCableCarrierSegmentType | R R R (0] R
IfcCableFitting R R [R R R
IfcCableSegment R R [R R
IfcCableSegmentType R R R (0] R
IfcElectricAppliance R R |R R R
IfcElectricApplianceType R R (0] R
IfcElectricDistributionBoard | R R |R R R
IfcElectricDistributionBoardT | R R O R
ype
IfcElectricFlowStorageDevice | R R |R R R R R
IfcElectricFlowStorageDevice | R R O R
Type
IfcElectricGenerator R R [R R R R O [R [R
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IfcElectricGeneratorType R R O R
IfcElectricMotor R R R
IfcElectricMotorType R R O R
IfcJunctionBox R R R
IfcJunctionBoxType R R O R
IfcLamp R R |R R R
IfcLampType R R O R
IfcLightFixture R R |R R R R R R
IfcLightFixtureType R R O
IfcOutlet R R |R R R R R
IfcOutletType R R O R
IfcProtectiveDevice R R R R
IfcProtectiveDeviceType R R O R
IfcSolarDevice R R [R R R
IfcSolarDeviceType R R (0] R
IfcSwitchingDevice R R [R R R R R
IfcSwitchingDeviceType R R (0] R
IfcTransformer R R [R R R R R
IfcTransformerType R R (0] R
IfcChiller R R |R R R R R
IfcChillerType R R (6] R
IfcFlowMeter R R |R R R R R
IfcFlowMeterType R R (6] R
IfcPump R R [R R R R R
IfcPumpType R R (0] R
IfcUnitaryEquipment R R |R R R R R
IfcUnitaryEquipmentType R R O R

System Operation
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IfcProject R |O |O (O |O |R R
IfcPerformanceHistory R
IfcBuilding R R
IfcBuildingStorey R R
I1fcGrid R R R
IfcSite R R R [R R
IfcSpace R R R
IfcTransportElement R R
IfcTransportElementType R
IfcSlabElementedCase R R R
IfcWallElementedCase R R [R
IfcDistributionCircuit R
IfcDistributionPort R R R
IfcDistributionSystem R R
IfcCableCarrierFitting R R
IfcCableCarrierFittingType R
IfcCableCarrierSegment R R R
IfcCableCarrierSegmentType R
IfcCableFitting R R
IfcCableSegment R R R
IfcCableSegmentType R
IfcElectricAppliance R R
IfcElectricApplianceType R
IfcElectricDistributionBoard R R
IfcElectricDistributionBoardTyp |R
e
IfcElectricFlowStorageDevice R
IfcElectricFlowStorageDeviceTy | R
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IfcElectricGenerator R R [R R [R R |R
IfcElectricGeneratorType R
IfcElectricMotor R R
IfcElectricMotorType R
IfcJunctionBox R R
IfcJunctionBoxType R
IfcLamp R R
IfcLampType R
IfcLightFixture R R |R R |R R R R
IfcLightFixtureType R
IfcOutlet R R [R R [R R
IfcOutletType R
IfcProtectiveDevice R R R
IfcProtectiveDeviceType R
IfcSolarDevice R R
IfcSolarDeviceType R
IfcSwitchingDevice R R [R R [R R
IfcSwitchingDeviceType R
IfcTransformer R R [R R |R R
IfcTransformerType R
IfcChiller R R
IfcChillerType R
IfcFlowMeter R R R
IfcFlowMeterType R
IfcPump R R
IfcPumpType R

National BIM Standard — United States® Version 3

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




Page |40

INFORMATION EXCHANGES-SPARKie

Grid Grid 24
Site Location Building Location 14
Lighting Geometry Site Location o
Clearance Geometry Lighting Geometry
Body Geometry o Clearance Geometry
. Body Geometry r | o | o 14
Footprint Geometry
i Surface Geometry x | x
AXxis Geometry
Footprint Geometry 24 14
Placement i
AXxis Geometry i
Port Connectivity
Placement 24 24 r | o 14
Spatial Containment Port Connectivity o
Ports Spatial Containment o x
Spatial Decomposition Ports x
Element Decomposition Spatial Decomposition a4 24
Aggregation Element Decomposition @
Group Assignment Aggregation o
Properties for Performance Group Assignment o
Properties for Occurrences Properties for Types x s
B E Properties for Occurrences 24 14 14
Object Typing P
Object Typin 14
Classification L e
- Material Profile Set
Project Context e
Classification 24 r | o | o x | @
Conversion Units n
Project Context 24
Project Declaration Comvarsien Unfs o
Deseions Project Declaration (@)
Revision Control Descriptions o
Identity x | x Revision Control o
Entity Identity r v |l v |l | v ||l |l ||l |l ||l | x|
Entit
] o 4 [} m
Q Q Q >
> - >l o | o =
e | B @© ol 5 la]la| s E|lo| o
c | © c c|lc |8 |8 |5 o | £ | £
] 9] = ] o | © | O ole | B |E|E
E|E| 2 3 E|IE|B|B|&|s|p|E|E
2|2 o 2 sl |2 |E|C|a|la|s |k
=12| 8 g wlw|5|5|5|5|5|¢&|¢
oz (] £ | £ - -
@O | o O o | % c|lc|E|E|E|E|E|c|a
2|2 c 5 |E|E ol 2|28 |a|lalal|9 |0
g2 o ® |5 |3 gle|le |yl |S|S|s|2|=2
£ | = = SlI=E|=|28 |8 s | |®R|BT|B|B|B|]2|=2
c | £ n < =T =T =S I — I o W N A (. 2 1.2 |12 g | ©
o a clalalalalalele|ln|2|a|a|a|qQ]|Q
O O O O O O O O O O O O O O O O O
£ | £ @] ElE | |E ||l || ||| ||| £ |

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



INFORMATION EXCHANGES-SPARKie - Page |41

Mmi=(D|O|T|QO|T[(OIZ(O|D|D|®@|(>(M|VW|(D|®|D|T|(>[(0(0|BW|0|C|®|TW|[O
Jﬂ-mm-*o*gg,o-*-*woa'couong:og@:.'c:,
ZElEEIERISIEIEIsIB8lEle 3 ez lElRlElEIeIzIel2(21R |5
<lz|l2|z(8|s(8|2(z]|cle|e(c|o|a|o|? |o|o|® |0|C |B MIESINE:
= o = = = o]
FlIolERlal?BIElIZ|212(218]3 S131813(°1912 183 |3
olg 212 181Blxls (812182 (0|R 8323”%’%“’09"_
=} <. O, = |0 o ® = |o
SR lalclz|S (B2 12(S (71818 (B(2| (BI5|S|2|8|S |58
= = = | = = | = e}
3 SAERE o ol|x|3 3| S| [RI2]21R15]3 5
= = 7S ) o< |2 o [O 3 |& 0] o 3
o @ 3|5 |2 o |® ? o < 213
B -+ c o |7 o |5 3 )] = %
= || <
3 |® =) oy
[0} o |3
3 =}
I}
o}
[}
IfcCableCarrierSegment R R R [R R [R R [R R
IfcCableCarrierSegmentTyp | R R [R R
e
IfcCableFitting R R R [R R [R R R
IfcCableSegment R R R [R R [R R [R R
IfcCableSegmentType R R [R R
IfcElectricAppliance R R R [R R [R R R
IfcElectricApplianceType R R R
IfcElectricDistributionBoard | R R R |R R |R R R
IfcElectricDistributionBoard | R R R
Type
IfcElectricFlowStorageDevic | R
e
IfcElectricFlowStorageDevic | R R R
eType
IfcElectricGenerator R R R |R R |R R |R
IfcElectricGeneratorType R R R
IfcElectricMotor R R R |R R |R R |R
IfcElectricMotorType R R R
IfcJunctionBox R R R |R R |R R R
IfcJunctionBoxType R R R
IfcLamp R R R |R R |R R R
IfcLampType R R R
IfcLightFixture R R R |R R |R R R R
IfcLightFixtureType R R R
IfcOutlet R R R [R R |R R R
IfcOutletType R R R
IfcProtectiveDevice R R R [R R |R R R
IfcProtectiveDeviceType R R R
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IfcSolarDevice R R R |R R [R R R
IfcSolarDeviceType R R R
IfcSwitchingDevice R R R |R R |R R R
IfcSwitchingDeviceType R R R
IfcTransformer R R R |R R [R R R
IfcTransformerType R R R
IfcChiller R R R |R R |R R R
IfcChillerType R R R
IfcFlowMeter R R R |R R |R R R
IfcFlowMeterType R R R
IfcPump R R R [R R [R R R
IfcPumpType R R R
IfcUnitaryEquipment R R R [R R [R R R
IfcUnitaryEquipmentType R R R

4.7.5.2.3 Business rule definition

Business rule definitions are all defined as re-usable templates as indicated in Clause 7.3.5.

4.7.5.3 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.

4.7.5.3.1 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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31-30 00 00 Criteria Definition Phase

31-40 00 00 Design Phase X X | X [X
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4.7.5.3.2 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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x

Facility Criteria

Discipline Specifications X [ X X [ X

Project Definition X X [ X

Space Program X X | X | X

Product Program X X [ X |X

Design Early X X [ X

System Layout X X | X [X |X

Design Schematic X X | X

Product Type Template X X | X |X

Product Template X X | X [X [X
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x
x
x

Product Type Selection

System Operation X X | X [X |X

Design Coordinated X X | X

4.7.5.3.3 Related exchange requirement reuse analysis

Exchange requirements across other model views are correlated as follows.
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x
x
x
x

Facility Criteria

Discipline Specifications X | X X X

Project Definition X X | X

Space Program X X | X |X

Product Program X X | X | X

Design Early X X | X

Design Schematic X X | X

Design Coordinated X X | X

Design Issue X

Product Type Template X X | X | X
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Product Template X X | X | X |[X
Bid Issue
Product Type Selection X X | X
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 X
Product Parts Replacement X
Space Occupancy X X
Space Activity Renovation X
Remodel X
Expand X
Demolish X

4.7.6 Model view definition

4.7.6.1 Data definition

4.7.6.1.1 Data definitions list

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

. IfcKernel . IfcProject

. IfcActor . IfcControlExtension
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IfcPerformanceHistory
IfcProcessExtension

IfcTask

IfcTaskType
IfcWorkCalendar
IfcWorkPlan
IfcProductExtension
IfcBuilding

IfcBuildingStorey
IfcDistributionElement
IfcGrid

IfcSite

IfcSpace

IfcSpaceType
IfcTransportElement
IfcTransportElementType
IfcSharedBldgElements
IfcCovering
IfcSlabElementedCase
IfcWallElementedCase
IfcSharedBldgServiceElements
IfcDistributionCircuit
IfcDistributionPort
IfcDistributionSystem
IfcSharedFacilitiesElements
IfcOccupant
IfcSharedMgmtElements
IfcCostltem

IfcCostSchedule
IfcConstructionMgmtDomain
IfcConstructionEquipmentResource
IfcSubContractResource
IfcSubContractResourceType
IfcElectricalDomain

IfcCableCarrierFitting

IfcCableCarrierFittingType
IfcCableCarrierSegment
IfcCableCarrierSegmentType
IfcCableFitting
IfcCableSegment
IfcCableSegmentType
IfcElectricAppliance
IfcElectricApplianceType
IfcElectricDistributionBoard
IfcElectricDistributionBoardType
IfcElectricFlowStorageDevice
IfcElectricFlowStorageDeviceType
IfcElectricGenerator
IfcElectricGeneratorType
IfcElectricMotor
IfcElectricMotorType
IfcJunctionBox
IfcJunctionBoxType

IfcLamp

IfcLampType

IfcLightFixture
IfcLightFixtureType

IfcOutlet

IfcOutletType
IfcProtectiveDevice
IfcProtectiveDeviceType
IfcSolarDevice
IfcSolarDeviceType
IfcSwitchingDevice
IfcSwitchingDeviceType
IfcTransformer
IfcTransformerType
IfcHvacDomain

IfcChiller

IfcChillerType
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. IfcFlowMeter . IfcPumpType
. IfcFlowMeterType . IfcUnitaryEquipment
. IfcPump . IfcUnitaryEquipmentType

4.7.6.1.2 Data definitions

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

IfcActor

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

EXPRESS Specification:
ENTITY ifcActor

SUPERTYPE OF(Ichccupant)

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

Globalld : IfcGloballyUniqueld;
OwnerHistory :OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description “OPTIONAL ifcText;
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ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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;

<xs:element name="IfcActor" type="ifc:IfcActor" substitutionGroup="ifc: IfcObject" nillable="true"/>
<xs:complexType name="IfcActor">
<xs:complexContent>
<xs:extension base="ifc:IfcObject">
<xs:seguence>
<xs:element name="TheActor">
<xs:complexType>
<xs:group ref="ifc:IfcActorSelect"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

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:

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

EXPRESS Specification:
ENTITY IfcProject

SUBTYPE OF (IfcContext);

WHERE

HasName : EXISTS(SELF\IfcRoot.Name);

CorrectContext : NOT(EXISTS(SELFR\IfcContext.RepresentationContexts)) OR (SIZEOF(QUERY(Temp <*
SELF\IfcContext.RepresentationContexts |
'IFCREPRESENTATIONRESOURCE.IFCGEOMETRICREPRESENTATIONSUBCONTEXT"' IN TYPEOF(Temp)
)) =0);

NoDecomposition : SIZEOF(SELF\IfcObjectDefinition.Decomposes) = O;

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
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ENTITY ifcroot

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

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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 [1:7] OF IfcRepresentationContext;
UnitsinContext ‘OPTIONAL IfcUnitAssignment;
INVERSE

IsDefinedBy ‘SET [0:7] OF IfcRelDefinesByProperties 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:1fcContext"/>
</xs:complexContent>
</xs:complexType>

IfcPerformanceHistory

IfcPerformanceHistory is used to document the actual performance of an occurrence instance over time. It includes machine-
measured data from building automation systems and human-specified data such as task and resource usage. The data may
represent actual conditions, predictions, or simulations.
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The realtime data tracked by performance history takes the form of property sets where all properties are based on time series.
Unlike design-based data at occurrences and types, performance-driven data is time-sensitive and may change in realtime by
some measurement device. Data may be captured at irregular intervals such as when values change beyond established
thresholds, or at regular intervals of specified duration.

Declaration use definition

IfcPerformanceHistory may be declared within a project using IfcRelDeclares where RelatingContext refers to the IfcProject and
RelatedDefinitions includes the IfcPerformanceHistory. Default units (used for property sets) are indicated by the declaring
project. Only top-level objects are declared; nested performance history objects (through IfcRelNests) do not participate in such
relationship.

HISTORY New entity in IFC2x2.

EXPRESS Specification:

ENTITY ifcPerformanceHistory

SUBTYPE OF (fccontrol);

LifeCyclePhase : IfcLabel;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

Attribute Definitions:

LifeCyclePhase : Describes the applicable building life-cycle phase. Typical values should be DESIGNDEVELOPMENT,
SCHEMATICDEVELOPMENT, CONSTRUCTIONDOCUMENT, CONSTRUCTION, ASBUILT,
COMMISSIONING, OPERATION, etc.

Inheritance Graph:

ENTITY IfcPerformanceHistory

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description “OPTIONAL ifcText;

ENTITY ifcobjectDefinition

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

ENTITY IfcObject

ObjectType *OPTIONAL ifcstrippedOptional;

INVERSE
IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByobject FOR RelatingObject;
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 IfcPerformanceHistory

LifeCyclePhase : IfcLabel;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcPerformanceHistory" type="ifc:IfcPerformanceHistory" substitutionGroup="ifc:IfcControl"
nillable="true"/>
<xs:complexType name="IfcPerformanceHistory">

<xs:complexContent>

<xs:extension base="ifc:1fcControl">

<xs:attribute name="LifeCyclePhase" type="ifc:IfcLabel" use="optional"/>

</xs:extension>

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

IfcTask

An IfcTask is an identifiable unit of work to be carried out in a construction project.

A task is typically used to describe an activity for the construction or installation of products, but is not limited to these types. For
example it might be used to describe design processes, move operations and other design, construction and operation related
activities as well.

Quantities of resources consumed by the task are dealt with by defining the IfcElementQuantity for the resource and not at the
instance of IfcTask.

HISTORY New entity in IFC1.0. Renamed from IfcWorkTask in IFC2x.

IFC4 CHANGE Attributes TaskTime and PredefinedType added. IfcMove and IfcOrderRequest has
been removed in IFC4 and are now represented by IfcTask. IfcRelAssignsTasks relationship has
been removed as well.
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Attribute use definition

Each occurrence of IfcTask is given a name that is indicative of its content (IfcRoot.Name). A textual description of the task may
be provided and this may be further elaborated by a narrative long description (IfcProcess.LongDescription). A work method may
be declared for the method of work used in carrying out a task. A task is identified as being either a milestone task or not. A
milestone task is defined by the marker IsMilestone. and has no duration. A status and priority for each task may also be set.

Time and duration use definition

Compared to previous IFC releases, basic task time information (scheduled start time, scheduled finish time, duration) is now
directly attached to IfcTask through the TaskTime attribute. Regular tasks are defined through IfcTaskTime. Recurring tasks are
defined through IfcTaskTimeRecurring. In case a regular task is derived from a recurring task both tasks should be linked together
through a IfcRelNests relationship, where IfcRelNests.IsNestedBy points to the recurring task and IfcRelNests.Nests points to all
regular tasks that have been derived from the recurring task.

Representation of other activities

The use definitions for IfcTask have been generalised to represent other activities as well, including activities that had been
defined by own entities in previous IFC releases. This includes

Order actions
Move operations

IfcTask represents an order that might be carried out by a Helpdesk acting the role of interface for the organization between the
facility user and the functional requirement of fulfilling their needs. The actual task represented by the IfcTask entity is turning a
request into an order and initiating the action that will enable the order to be completed. The IfcProjectOrder or one of its
subtypes including maintenance work order, is related to the IfcTask using IfcRelAssignsToControl.

IfcTask can also be used to describe an activity that moves people, groups within an organization or complete organizations
together with their associated furniture and equipment from one place to another. It thus replaces the previous IFC entity
IfcMove. The functionality is represented in IfcTask as follows:

Move from: The place from which actors and their associated equipment are moving.
Use IfcRelAssignsToProcess where RelatingProcess points to the task and RelatedObjects holds the location(s) from which to
move.

Move to: The place to which actors and their associated equipment are moving.
Use IfcRelAssignsToProduct where RelatedObjects points to the task(s) and RelatingProduct points to the location to which to
move.

Punch list: A list of points concerning a move that require attention.
Use LongDescription or else identify sub-tasks to track punch list items individually via IfcRelNests.

EXPRESS Specification:
ENTITY ifcTask

SUBTYPE OF (IfcProcess);

Status ‘OPTIONAL IfcStrippedOptional;

WorkMethod ‘OPTIONAL IfcStrippedOptional;

IsMilestone : IfcStrippedOptional;

Priority ‘OPTIONAL IfcStrippedOptional;

TaskTime ‘OPTIONAL IfcTaskTime;

PredefinedType ‘OPTIONAL IfcStrippedOptional;
WHERE

HasName : EXISTS(SELF\IfcRoot.Name);

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

Attribute Definitions:

Status

WorkMethod

IsMilestone

Priority
TaskTime

PredefinedType

: Current status of the task.

NOTE Particular values for status are not specified, these should be determined and agreed by local
usage. Examples of possible status values include 'Not Yet Started’, 'Started’, '‘Completed'.

: The method of work used in carrying out a task.

NOTE This attribute should not be used if the work method is specified for the IfcTaskType

: Identifies whether a task is a milestone task (=TRUE) or not (= FALSE).

NOTE In small project planning applications, a milestone task may be understood to be a task having
no duration. As such, it represents a singular point in time.

: A value that indicates the relative priority of the task (in comparison to the priorities of other tasks).
: Time related information for the task.

IFC4 CHANGE Attribute added

: Identifies the predefined types of a task from which the type required may be set.

IFC4 CHANGE Attribute added

Formal Propositions:

HasName

CorrectPredefinedType

: The Name attribute should be inserted to describe the task name.
: The attribute ObjectType must be asserted when the value of PredefinedType is set to USERDEFINED.

Inheritance Graph:

ENTITY ifcTask

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

ENTITY ifcProcess

Identification ‘OPTIONAL IfcStrippedOptional;
LongDescription ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsPredecessorTo ‘SET OF IfcRelSequence FOR RelatingProcess;
IsSuccessorFrom ‘SET OF IfcRelSequence FOR RelatedProcess;
OperatesOn ‘SET OF IfcRelAssignsToProcess FOR RelatingProcess;

ENTITY ifcTask

Status ‘OPTIONAL IfcStrippedOptional;
WorkMethod ‘OPTIONAL IfcStrippedOptional;
IsMilestone : IfcStrippedOptional;

Priority ‘OPTIONAL IfcStrippedOptional;
TaskTime ‘OPTIONAL IfcTaskTime;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcTask" type="ifc:IfcTask" substitutionGroup="ifc: IfcProcess" nillable="true"/>
<xs:complexType name="IfcTask">
<xs:complexContent>
<xs:extension base="ifc:IfcProcess">
<xs:sequence>
<xs:element name="TaskTime" type="ifc: IfcTaskTime" nillable="true" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcTaskType

An IfcTaskType defines a particular type of task that may be specified for use within a work control.
HISTORY New entity in IFC4
An IfcTaskType provides for all forms of types of task that may be specified. It is a reference definition for a unit of work that may

be broken down into (a sequence of) subtasks. Please note that a reference definition can not be part of a workflow definition, i.e.
IfcTaskType instances define the most abstract level of a reference process without dependencies to other reference processes.

Usage of IfcTaskType defines the parameters for one or more occurrences of IfcTask. Parameters may be specified through
property sets that may be enumerated in the IfcTaskTypeEnum data type or through explict attributes of IfcTaskType. Task
occurrences (IfcTask entities) are linked to the task type through the IfcRelDefinesByType relationship.
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Figure 75 shows the definition of a task type that is part of a task template library. Please note that in this example the task type
is further subdivided into tasks that define task times (for example, duration) and/or a task sequence.
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Figure 75 — Task type relationships

EXPRESS Specification:
ENTITY IfcTaskType

SUBTYPE OF (IfcTypeProcess);

PredefinedType : IfcTaskTypeEnum;
WorkMethod ‘OPTIONAL IfcStrippedOptional;
WHERE

CorrectPredefinedType : (PredefinedType <> IfcTaskTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcTaskTypeEnum.USERDEFINED) AND EXISTS(SELFR\IfcTypeProcess.ProcessType)) ;

END_ENTITY;

Attribute Definitions:

PredefinedType : Identifies the predefined types of a task type from which the type required may be set.
WorkMethod : The method of work used in carrying out a task.

Formal Propositions:

CorrectPredefinedType : The attribute ProcessType must be asserted when the value of PredefinedType is set to
USERDEFINED.
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Inheritance Graph:
ENTITY IfcTaskType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProcess

Identification
LongDescription

ProcessType

INVERSE

OperatesOn

ENTITY IfcTaskType

PredefinedType

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcStrippedOptional;

‘SET OF IfcRelAssignsToProcess FOR RelatingProcess;

: IfcTaskTypeEnum;
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WorkMethod ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcTaskType" type="ifc:IfcTaskType" substitutionGroup="ifc: IfcTypeProcess" nillable="true"/>
<xs:complexType name="IfcTaskType">
<xs:complexContent>
<xs:extension base="ifc:IfcTypeProcess">
<xs:attribute name="PredefinedType" type="ifc:IfcTaskTypeEnum" use="optional"/>
</xs:extension>
</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 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 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
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SUBTYPE OF (fccontrol);

WorkingTimes ‘OPTIONAL SET [1:?] OF IfcWorkTime;
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

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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;
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ENTITY ifcobject

ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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 IfcWorkTime;
ExceptionTimes ‘OPTIONAL SET [1:7] 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 base="ifc:IfcControl">
<xs:seqguence>
<xs:element name="WorkingTimes" nillable="true" minOccurs="0">
<xs:complexType>
<xs:seguence>
<xs:element ref="ifc:1fcWorkTime" 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>

IfcWorkPlan
An IfcWorkPlan represents work plans in a construction or a facilities management project.

HISTORY New entity in IFC2.0
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A work plan contains a set of work schedules for different purposes (including construction and facilities management). Contained
work schedules are defined through the IfcRelAggregates relationship. Through inheritance from IfcWorkControl it is also possible
to define references to activities (for example, IfcTask) and resources used in the work plan.

A work plan has information such as start date, finish date, total free float, and so on. IfcWorkPlan can also refer to the
construction project represented by the single IfcProject instance (please also check the definition of IfcWorkControl).

Figure 88 shows the backbone structure of a work plan that defines (1) contained work schedules through IfcRelAggregates and
(2), if not assigned otherwise to contained work schedules, assigned tasks and resources through IfcRelAssignsToControl.
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IfcRelDeclares

Project
RelatedDefinitions
(INV) HasContext
Work Plan
RelatingObject RelatingControl
(INV) IsDecomposedBy (INV) Controls
IfcRelAggregates IfcRelAssignsToControl
II
RelatedObjects RelatedObjects
(INV) Decomposes (INV) HasAssignments
|
[
Work Schedules Plan Summary Task

Figure 88 — Work plan relationships

EXPRESS Specification:
ENTITY ifcworkplan

SUBTYPE OF (IfcWorkControl);

PredefinedType ‘OPTIONAL IfcStrippedOptional;
WHERE

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

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



INFORMATION EXCHANGES-SPARKie - Page |62

END_ENTITY;

Attribute Definitions:

Formal Propositions:

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

Inheritance Graph:
ENTITY IfcWorkPlan

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

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

ENTITY ifcworkcontrol

CreationDate : IfcDateTime;

Creators ‘OPTIONAL SET [1:7] OF IfcStrippedOptional;
Purpose ‘OPTIONAL IfcStrippedOptional;

Duration ‘OPTIONAL IfcStrippedOptional;

TotalFloat ‘OPTIONAL IfcStrippedOptional;

StartTime : IfcDateTime;

FinishTime ‘OPTIONAL IfcStrippedOptional;

ENTITY ifcworkplan
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcWorkPlan" type="ifc:IfcWorkPlan" substitutionGroup="ifc:IfcWorkControl" nillable="true"/>
<xs:complexType name="IfcWorkPlan">
<xs:complexContent>
<xs:extension base="ifc:IfcWorkControl"/>
</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 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 27 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.
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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);
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ElevationOfRefHeight ‘OPTIONAL IfcLengthMeasure;
ElevationOfTerrain ‘OPTIONAL IfcLengthMeasure;
BuildingAddress ‘OPTIONAL IfcPostalAddress;

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.

BuildingAddress : Address given to the building for postal purposes.

Inheritance Graph:
ENTITY ifcBuilding

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy “SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;
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ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcSpatialElement

LongName ‘OPTIONAL IfcStrippedOptional;
INVERSE
ContainsElements ‘SET OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

ENTITY IfcSpatialStructureElement

CompositionType ‘OPTIONAL IfcStrippedOptional;

ENTITY ifcBuilding

ElevationOfRefHeight ‘OPTIONAL IfcLengthMeasure;
ElevationOfTerrain ‘OPTIONAL IfcLengthMeasure;
BuildingAddress *OPTIONAL ifcPostalAddress;

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:seguence>
<xs:element name="BuildingAddress" type="ifc:IfcPostalAddress" nillable="true" minOccurs="0"/>

</xs:sequence>
<xs:attribute name="ElevationOfRefHeight" type="ifc:IfcLengthMeasure" use="optional"/>
<xs:attribute name="ElevationOfTerrain" type="ifc:IfcLengthMeasure" use="optional"/>

</xs:extension>
</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 (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
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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 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 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;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name “OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF IfcrRelNests FOR RelatedObjects:;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
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IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByObject FOR RelatingObject;
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcproduct

ObjectPlacement OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcSpatialElement

LongName ‘OPTIONAL IfcStrippedOptional;
INVERSE
ContainsElements ‘SET OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

ENTITY IfcSpatialStructureElement

CompositionType ‘OPTIONAL IfcStrippedOptional;

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>

IfcDistributionElement

This entity is a generalization of all elements that participate in a distribution system. Typical examples of IfcDistributionElement
are (among others):

building service elements within a heating systems
building service elements within a cooling system
building service elements within a ventilation system

building service elements within a plumbing system
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electrical elements
elements within a communication network

The IfcDistributionElement is further specialized in the IFC model. Direct instantiation of IfcDistributionElement without an
assigned subtype of IfcDistributionElementType provides the meaning of an distribution element proxy.

HISTORY New entity in IFC1.5.

IFC4 CHANGE The entity is marked as deprecated for instantiation - will be made ABSTRACT in
future releases.

EXPRESS Specification:

ENTITY ifcDistributionElement

SUPERTYPE 0F(IchistributionFIowEIement)
SUBTYPE OF (IfcElement);

INVERSE

END_ENTITY;

Attribute Definitions:

Inheritance Graph:

ENTITY ifcDistributionElement

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
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Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcRelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

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

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE

IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

END_ENTITY;

<xs:element name="IfcDistributionElement" type="ifc:IfcDistributionElement" substitutionGroup="ifc:IfcElement"
nillable="true"/>
<xs:complexType name="IfcDistributionElement">

<xs:complexContent>

<xs:extension base="ifc:IfcElement"/>
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</xs:complexContent>
</xs:complexType>

IfcGrid

IfcGrid ia a planar design grid defined in 3D space used as an aid in locating structural and design elements. The position of the
grid (ObjectPlacement) is defined by a 3D coordinate system (and thereby the design grid can be used in plan, section or in any
position relative to the world coordinate system). The position can be relative to the object placement of other products or grids.
The XY plane of the 3D coordinate system is used to place the grid axes, which are 2D curves (for example, line, circle, arc,

polyline).

The inherited attributes Name and Description can be used to define a descriptive nhame of the grid and to indicate the grid's
purpose. A grid is defined by (normally) two, or (in case of a triangular grid) three lists of grid axes. The following figures shows
some examples.

A grid may support a rectangular layout as shown in Figure 82, a radial layout as shown in Figure 83, or a triangular layout as

shown in Figure 84.
NOTE The PredefinedType denotes the type of grid that is represented by IfcGrid. The instantiation of IfcGridAxis's has to agree

to the PredefinedType, if provided.

NOTE The grid axes, defined within the design grid, are those elements to which project objects will be placed relatively using the
IfcGridPlacement.
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Figure 82 — Grid rectangular layout Figure 83 — Grid radial layout Figure 84 — Grid triangular layout

HISTORY New entity in IFC1.0.
IFC4 CHANGE The attribute PredefinedType has been added at the end of the attribute list.

# .

/
X4
1/

A tCL
N/

Informal Propositions:

1. Grid axes, which are referenced in different lists of axes
(UAxes, VAxes, WAxes) shall not be parallel.

2. Grid axes should be defined such as there are no two grid
axes which intersect twice (see Figure 189).

NOTE Left side: ambiguous intersections A1 and A2, a grid \/

containing such grid axes is not a valid design grid; Right side: the A A

conflict can be resolved by splitting one grid axis in a way, such as Figure 85 — Grid intersections
no ambiguous intersections exist.

EXPRESS Specification:
ENTITY ifcGrid

SUBTYPE OF (IfcProduct);
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UAxes *LIST [1:71 OF UNIQUE ifcGridAxis;

VAxes “LIST [1:71 OF UNIQUE ifcGridAxis;

WAXxes ‘OPTIONAL LIST [1:71 OF UNIQUE IfcStrippedOptional;

PredefinedType *OPTIONAL ifcGridTypeEnum;
INVERSE

ContainedInStructure  : SET [0:1] OF IfcRelContainedinSpatialStructure FOR RelatedElements;
WHERE

HasPlacement : EXISTS(SELF\IfcProduct.ObjectPlacement);

END_ENTITY;

Attribute Definitions:

UAXxes : List of grid axes defining the first row of grid lines.
VAxes : List of grid axes defining the second row of grid lines.
WAXes : List of grid axes defining the third row of grid lines. It may be given in the case of a triangular grid.
PredefinedType : Predefined types to define the particular type of the grid.
IFC4 CHANGE New attribute.
ContainedInStructure :Relationship to a spatial structure element, to which the grid is primarily associated.

Formal Propositions:

HasPlacement : The placement for the grid has to be given.

Inheritance Graph:
ENTITY ifcGrid

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
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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
IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByObject FOR RelatingObject;
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcproduct

ObjectPlacement OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcGrid

UAxes *LIST [1:21 OF UNIQUE IfcGridAxis;
VAxes “LIST [1:71 OF UNIQUE ifcGridAxis;
WAxes ‘OPTIONAL LIST [1:7] OF UNIQUE IfcStrippedOptional;
PredefinedType ‘OPTIONAL ifcGridTypeEnum;
INVERSE
ContainedInStructure *SET [0:1] OF IfcRelContainedinSpatialStructure FOR RelatedElements;

END_ENTITY;

<xs:element name="1fcGrid" type="ifc:I1fcGrid" substitutionGroup="ifc:IfcProduct” nillable="true"/>
<xs:complexType name="IfcGrid">
<xs:complexContent>
<xs:extension base="ifc:IfcProduct">
<xs:sequence>
<xs:element name="UAxes">
<xs:complexType>
<xs:sequence>
<xs:element ref="ifc:1fcGridAxis" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute ref="ifc:itemType" fixed="ifc:I1fcGridAxis"/>
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<xs:attribute ref="ifc:cType" fixed="list-unique"/>
<xs:attribute ref="ifc:arraySize" use="optional"/>
</xs:complexType>
</xs:element>
<xs:element name="VAxes">
<xs:complexType>
<xs:sequence>
<xs:element ref="ifc:1fcGridAxis" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute ref="ifc:itemType" fixed="ifc:IfcGridAxis"/>
<xs:attribute ref="ifc:cType" fixed="list-unique"/>
<xs:attribute ref="ifc:arraySize" use="optional"/>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="PredefinedType" type="ifc:IfcGridTypeEnum" use="optional"/>
</xs:extension>
</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 1ISO6707-1 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 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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Figure 32 — Site composition

HISTORY New entity in IFC1.0.

Attribute Use Definition

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 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.

\
licSite. CbjectPlacement = HelocalPlacement

for infarmation purpase equal to: RefLongitude. RefLatitude, RefHeight

Rafaring to degres, minute, saconds (with frachions) given in WGS84: 157,52',23.34"; 53°.21" 12.34",210.15m

Figure 33 — Site elevations

EXPRESS Specification:
ENTITY ifcsite

SUBTYPE OF (IfcSpatialStructureElement);

RefLatitude ‘OPTIONAL IfcCompoundPlaneAngleMeasure;
RefLongitude ‘OPTIONAL IfcCompoundPlaneAngleMeasure;
RefElevation OPTIONAL IfcLengthMeasure;
LandTitleNumber 'OPTIONAL IfcLabel:

SiteAddress ‘OPTIONAL IfcPostalAddress;

END_ENTITY;

Attribute Definitions:

RefLatitude : World Latitude at reference point (most likely defined in legal description). Defined as integer values
for degrees, minutes, seconds, and, optionally, millionths of seconds with respect to the world
geodetic system WGS84.

NOTE Latitudes are measured relative to the geodetic equator, north of the equator by positive
values - from O till +90, south of the equator by negative values - from O till -90.

RefLongitude : World Longitude at reference point (most likely defined in legal description). Defined as integer
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RefElevation
LandTitleNumber
SiteAddress

values for degrees, minutes, seconds, and, optionally, millionths of seconds with respect to the world
geodetic system WGS84.

NOTE Longitudes are measured relative to the geodetic zero meridian, nominally the same as the
Greenwich prime meridian: longitudes west of the zero meridian have negative values - from O till -
180, longitudes east of the zero meridian have positive values - from O till -180.

EXAMPLE Chicago Harbor Light has according to WGS84 a longitude -87.35.40 (or 87.35.40W) and a
latitude 41.53.30 (or 41.53.30N).

: Datum elevation relative to sea level.
: The land title number (designation of the site within a regional system).
: Address given to the site for postal purposes.

Inheritance Graph:

ENTITY ifcsite

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

: OPTIONAL IfcLabel;
‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
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Representation :OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcSpatialElement

LongName ‘OPTIONAL IfcStrippedOptional;
INVERSE
ContainsElements ‘SET OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

ENTITY IfcSpatialStructureElement

CompositionType ‘OPTIONAL IfcStrippedOptional;

ENTITY ifcsite

RefLatitude ‘OPTIONAL IfcCompoundPlaneAngleMeasure;

RefLongitude ‘OPTIONAL IfcCompoundPlaneAngleMeasure;

RefElevation ‘OPTIONAL IfcLengthMeasure;

LandTitleNumber :OPTIONAL IfcLabel:

SiteAddress ‘OPTIONAL IfcPostalAddress;
END_ENTITY;

<xs:element name="IfcSite" type="ifc:IfcSite" substitutionGroup="ifc:IfcSpatialStructureElement" nillable="true"/>
<xs:complexType name="IfcSite">
<xs:complexContent>
<xs:extension base="ifc:IfcSpatialStructureElement">
<xs:sequence>
<xs:element name="SiteAddress" type="ifc:IfcPostalAddress" nillable="true" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="RefLatitude" type="ifc:List-IfcCompoundPlaneAngleMeasure" use="optional"/>
<xs:attribute name="RefLongitude" type="ifc:List-IfcCompoundPlaneAngleMeasure" use="optional"/>
<xs:attribute name="RefElevation" type="ifc:IfcLengthMeasure" use="optional"/>
<xs:attribute name="LandTitleNumber" type="ifc:IfcLabel" use="optional"/>
</xs:extension>
</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
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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

HasCoverings ‘SET OF IfcRelCoversSpaces FOR RelatingSpace;

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.

HasCoverings : Reference to IfcCovering by virtue of the objectified relationship IfcRelCoversSpaces. It defines the
concept of a space having coverings assigned. Those coverings may represent different flooring, or
tiling areas.

NOTE Coverings are often managed by the space, and not by the building element, which they
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cover.

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 IfcOwnerHistory;
Name “OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByobject FOR RelatingObject;
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
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INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcSpatialElement

LongName ‘OPTIONAL IfcStrippedOptional;
INVERSE
ContainsElements ‘SET OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

ENTITY IfcSpatialStructureElement
CompositionType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcSpace

PredefinedType ‘OPTIONAL IfcStrippedOptional;
ElevationWithFlooring ‘OPTIONAL IfcStrippedOptional;

INVERSE
HasCoverings ‘SET OF IfcRelCoversSpaces FOR RelatingSpace;

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 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.
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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 IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description OPTIONAL IfcText;

ENTITY ifcobjectDefinition
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INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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 IfcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcSpatialElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcSpatialStructureElementType

ENTITY IfcSpaceType

PredefinedType : IfcSpaceTypeEnum;
LongName ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

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

IfcTransportElement

A transport element is a generalization of all transport related objects that move people, animals or goods within a building or
building complex. The IfcTransportElement defines the occurrence of a transport element, that (if given), is expressed by the
IfcTransportElementType.

EXAMPLE Transportation elements include elevator (lift), escalator, moving walkway, etc.

NOTE More detailed equipment that may be a part of a transportation device, like a lifting hook, is defined as
IfcDiscreteAccessory. It maybe included as a part of the IfcTransportElement by virtue of the objectified relationship
IfcRelAggregates.

Depending on local classification systems transport elements and transportation systems in buildings are either considered as part
of a building system, or as part of a building service system. Within IFC they are considered as part of a building system and may
have to be mapped appropriately.

HISTORY New entity in IFC2x.
IFC2x CHANGE The attribute PredefinedType (previously OperationType) is made optional.

IFC4 CHANGE The last attributes CapacityByWeight and CapacityByNumber are removed, use
Pset_TransportElementCommon instead.

EXPRESS Specification:

ENTITY IfcTransportElement

SUBTYPE OF (IfcElement);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Attribute Definitions:

PredefinedType : Predefined generic types for a transportation element that are specified in an enumeration. There
might be property sets defined specifically for each predefined type.

IFC4 CHANGE The attribute has been changed to be optional.

Formal Propositions:

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

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

Inheritance Graph:
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ENTITY IfcTransportElement

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;
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INVERSE

IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements :SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY IfcTransportElement
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcTransportElement" type="ifc:IfcTransportElement" substitutionGroup="ifc:IfcElement" nillable="true"/>
<xs:complexType name="IfcTransportElement">
<xs:complexContent>
<xs:extension base="ifc:IfcElement"/>
</xs:complexContent>
</xs:complexType>

IfcTransportElementType

The element type IfcTransportElementType defines commonly shared information for occurrences of transport elements. The set
of shared information may include:

common properties within shared property sets
common material information

common shape representations

It is used to define a transport element specification (i.e. the specific product information that is common to all occurrences of
that beam type). Transport element types (or the instantiable subtypes) may be exchanged without being already assigned to
occurrences.

The occurrences of the IfcTransportElementType are represented by instances of IfcTransportElement (or its subtypes).

HISTORY New entity in IFC2x2.

Geometry Use Definition

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

NOTE The product shape representations are defined as RepresentationMaps (attribute of the supertype IfcTypeProduct), which
get assigned by an element occurrence instance through the IfcShapeRepresentation.ltem[n] being an IfcMappedltem. See
IfcTypeProduct for further information.

NOTE The values of attributes Representationldentifier and RepresentationType of IfcShapeRepresentation are restricted in the
same way as those for IfcTransportElementType.

EXPRESS Specification:

ENTITY IfcTransportElementType

SUBTYPE OF (IfcElementType);

PredefinedType : IfcTransportElementTypeEnum;

WHERE

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



INFORMATION EXCHANGES-SPARKie - Page |88

: (PredefinedType <> IfcTransportElementTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcTransportElementTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

CorrectPredefinedType

END_ENTITY;

Attribute Definitions:

: Predefined types to define the particular type of the transport element. There may be property set
definitions available for each predefined type.

PredefinedType

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

CorrectPredefinedType

Inheritance Graph:

ENTITY ifcTransportElementType

ENTITY ifcroot

Globalld
OwnerHistory

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

: OPTIONAL IfcLabel;
‘OPTIONAL ifcText;

Name

Description

ENTITY IfcObjectDefinition

INVERSE

HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;

Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
HasContext *SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

*SET OF ifcrelassociates FOR RelatedObjects;

‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;
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RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType

ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcTransportElementType

PredefinedType : IfcTransportElementTypeEnum;

END_ENTITY;

<xs:element name="IfcTransportElementType" type="ifc:IfcTransportElementType" substitutionGroup="ifc: IfcElementType"
nillable="true"/>
<xs:complexType name="IfcTransportElementType">

<xs:complexContent>

<xs:extension base="ifc:IfcElementType">

<xs:attribute name="PredefinedType" type="ifc:IfcTransportElementTypeEnum" use="optional"/>

</xs:extension>

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

IfcCovering

A covering is an element which covers some part of another element and is fully dependent on that other element. The
IfcCovering defines the occurrence of a covering type, that (if given) is expressed by the IfcCoveringType.

NOTE Definition according to 1SO ISO 6707-1: final coverings and treatments of surfaces and
their intersections.

Coverings are elements with relationships to the covered element and the space on the other side, they may contain openings,
assigned by IfcRelVoidsElement, material information, assigned by IfcRelAssociatesMaterial, and others.
EXAMPLE Coverings include wall claddings, floorings, suspended ceilings, moldings and skirting boards.

NOTE A more basic information about claddings, floorings, and ceilings of a space can be attached to IfcSpace's using the
Pset_SpaceCommon properties. Then only a name can be provided and the covering quantities would be interpreted from the
space quantities.

Coverings can be assigned to

a space represented by IfcSpace
using the inverse relationship CoversSpaces pointing to IfcRelCoversSpaces. The space is then accessible via
IfcRelCoversSpaces.RelatedSpace. It defines to which space a covering is facing towards.

a space boundary represented by IfcRelSpaceBoundary
using the inverse relationship ProvidesBoundaries pointing to IfcRelSpaceBoundary. The space is then accessible via
IfcRelSpaceBoundary.RelatingSpace.

a building element represented by IfcBuildingElement
using the inverse relationship Covers pointing to IfcRelCoversBldgElements. The building element is then accessible via

IfcRelCoversBldgElements.RelatingBuildingElement.
NOTE The mere containment relationship between an IfcCovering and an IfcSpace is created by using
IfcRelContainedInSpatialStructure

The following guideline shall apply:
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(default) if the space has coverings that may not have their own shape representation and no defined relationships to the building
elements they cover, then the IfcCovering shall be assigned to IfcSpace using the IfcRelCoversSpaces relationship,

if the space has coverings that have an own shape representation and the space has defined space boundaries, then the covering,
which relates to that space, shall be contained in the space using IfcRelContainedInSpatialStructure. It may be assigned to the
space boundaries using the IfcRelSpaceBoundary.

if the covering does not relate to a space, then the covering should be assigned to the building element or a distribution element
using the IfcRelCoversBldgElements relationship.

HISTORY New entity in IFC1.0.

IFC2x CHANGE The attribute PredefinedType is now optional and should only be inserted when
no type information, given by IfcCoveringType, is assigned to the IfcCovering occurrence by
IfcRelDefinesByType.

EXPRESS Specification:
ENTITY IfcCovering

SUBTYPE OF (IfcBuildingElement);

PredefinedType *OPTIONAL ifccoveringTypeEnum;
INVERSE

CoversSpaces *SET [0:1] OF IfcRelCoversSpaces FOR RelatedCoverings;
WHERE

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

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

END_ENTITY;

Attribute Definitions:

PredefinedType : Predefined types to define the particular type of the covering. There may be property set definitions
available for each predefined type.
NOTE The PredefinedType shall only be used, if no IfcCoveringType is assigned, providing its own
IfcCoveringType.PredefinedType.

CoversSpaces : Reference to the objectified relationship that handles the relationship of the covering to the covered
space.

Formal Propositions:

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

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

Inheritance Graph:
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ENTITY IfcCovering

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;
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INVERSE
IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;
ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY IfcBuildingElement

INVERSE

ENTITY IfcCovering

PredefinedType ‘OPTIONAL IfcCoveringTypeEnum;
INVERSE
CoversSpaces ‘SET [0:1] OF IfcRelCoversSpaces FOR RelatedCoverings;

END_ENTITY;

<xs:element name="IfcCovering" type="ifc:IfcCovering" substitutionGroup="ifc:IfcBuildingElement" nillable="true"/>
<xs:complexType name="IfcCovering">
<xs:complexContent>
<xs:extension base="ifc:IfcBuildingElement">
<xs:attribute name="PredefinedType" type="ifc:IfcCoveringTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcSlabElementedCase

The IfcSlabElementedCase defines a slab with certain constraints for the provision of its components. The IfcSlabElementedCase
handles all cases of slabs, that are decomposed into parts:

having components being assigned to the IfcSlabElementedCase using the IfcRelAggregates relationship accessible by the inverse
relationship IsDecomposedBy.

applying the constraint that the parts within the decomposition shall be of type IfcBeam, IfcMember, IfcPlate,
IfcBuildingElementPart or IfcBuildingElementProxy.

HISTORY New entity in IFCA4.

Voiding Use Definition:

As shown in Figure 116, openings within the composite slab are directly assigned to IfcSlabElementedCase using
IfcRelVoidsElement pointing to IfcOpeningElement and apply to all aggregated parts. If individual parts have cutting and other
voiding features, then the decomposed parts have a separate voiding relationship IfcRelVoidsElement pointing to
IfcVoidingFeature.
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Figure 116 — Slab elemented voiding

EXPRESS Specification:

ENTITY ifcSlabElementedCase

SUBTYPE OF (ifcslab);
WHERE
HasDecomposition : HIINDEX(SELF\IfcObjectDefinition.IsDecomposedBy) > 0;
END_ENTITY;

Formal Propositions:

HasDecomposition : A valid instance of IfcWallElementedCase has to have parts in a decomposition hierarchy.

Inheritance Graph:

ENTITY ifcSlabElementedCase

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
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Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsInterferedByElements

InterferesElements

ContainedInStructure

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

‘OPTIONAL IfcStrippedOptional;

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

‘OPTIONAL IfcObjectPlacement;
OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

*SET OF ifcrelinterferesElements FOR RelatedElement;
: SET OF IfcRellnterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY IfcBuildingElement

INVERSE

ENTITY ifcsiab

PredefinedType

‘OPTIONAL IfcStrippedOptional;

ENTITY ifcslabElementedCase
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END_ENTITY;

<xs:element name="IfcSlabElementedCase" type="ifc:IfcSlabElementedCase" substitutionGroup="ifc:IfcSlab" nillable="true"/>
<xs:complexType name="IfcSlabElementedCase">
<xs:complexContent>
<xs:extension base="ifc:IfcSlab"/>
</xs:complexContent>
</xs:complexType>

IfcWallElementedCase

The IfcWallElementedCase defines a wall with certain constraints for the provision of its components. The IfcWallElementedCase
handles all cases of walls, that are decomposed into parts:

having components being assigned to the IfcWallElementedCase using the IfcRelAggregates relationship accessible by the inverse
relationship IsDecomposedBy.

applying the constraint that the parts within the decomposition shall be of type IfcMember, IfcPlate, IfcBuildingElementPart or
IfcBuildingElementProxy.

HISTORY New entity in IFCA4.

Property Set Use Definition:

The property sets relating to the IfcWallElementedCase are defined at the supertype IfcWall.
NOTE The parts within the decomposition relationship may define their own property sets.

Quantity Use Definition:

The quantities relating to the IfcWallElementedCase are defined at the supertype IfcWall.
NOTE The parts within the decomposition relationship may define their own individual quantities.

Voiding Use Definition:

As shown in Figure 121, openings within the composite wall are directly assigned to IfcWallElementedCase using
IfcRelVoidsElement pointing to IfcOpeningElement and apply to all aggregated parts. If individual parts have cutting and other
voiding features, then the decomposed parts have a separate voiding relationship IfcRelVoidsElement pointing to
IfcVoidingFeature.
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Figure 121 — Wall elemented voiding

Geometric Representation

The standard geometric representation of IfcWallElementedCase is defined using the following multiple shape representations for
its definition:

Axis: A two-dimensional open curve being a subtype of IfcBoundedCurve defining the axis for the elemented wall. It maybe used
as a simplified representation directly at the elemented wall.

Surface: A three-dimensional surface being a subtype of IfcBoundedSurface defining the reference surface for the elemented wall.
It maybe used as a simplified representation directly at the elemented wall.

EXPRESS Specification:

ENTITY ifcwallElementedCase
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SUBTYPE OF (fcwain;
WHERE
HasDecomposition : HIINDEX(SELF\IfcObjectDefinition.IsDecomposedBy) > 0;
END_ENTITY;

Formal Propositions:

HasDecomposition : A valid instance of IfcWallElementedCase has to have parts in a decomposition hierarchy.

Inheritance Graph:

ENTITY ifcwallElementedCase

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;
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ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement

Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY IfcBuildingElement

INVERSE

ENTITY ifcwall
PredefinedType ‘OPTIONAL IfcStrippedOptional;
ENTITY ifcwallElementedCase

END_ENTITY;

<xs:element name="IfcWallElementedCase" type="ifc:IfcWallElementedCase" substitutionGroup="ifc: Ifcwall" nillable="true"/>
<xs:complexType name="IfcWallElementedCase">
<xs:complexContent>
<xs:extension base="ifc:Ifcwall"/>
</xs:complexContent>
</xs:complexType>

IfcDistributionCircuit
A distribution circuit is a partition of a distribution system that is conditionally switched such as an electrical circuit.

HISTORY New entity in IFCA4.

IFC4 CHANGE For electrical power systems, IfcElectricalCircuit has been used for low-voltage
(12-1000 V) power circuits and has been replaced by IfcDistributionCircuit in 1IFC4;
IfcDistributionSystem with PredefinedType 'ELECTRICAL' should be used for overall power
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systems, and IfcDistributionCircuit with PredefinedType 'ELECTRICAL' should be used for each
switched circuit.
Composition Use Definition

An IfcDistributionCircuit may aggregate an IfcDistributionSystem using the IfcRelAggregates relationship where RelatingObject
refers to the IfcDistributionSystem and RelatedObjects includes one or more IfcDistributionCircuit groups.

An IfcDistributionCircuit may be aggregated into sub-circuits using the IfcRelAggregates relationship where RelatingObject refers
to the parent IfcDistributionCircuit and RelatedObjects refers to one or more IfcDistributionCircuit sub-circuits.

Assignment Use Definition

An IfcDistributionCircuit should be assigned to an IfcDistributionPort on an IfcFlowController element indicating the host or
origination of the system using the IfcRelAssignsToProduct relationship.

Each device whose operation is conditional based upon the state of the circuit is assigned to the IfcDistributionCircuit via the
IfcRelAssignsToGroup relationship. An IfcDistributionElement may belong to multiple systems or circuits, however only one
IfcDistributionSystem or IfcDistributionCircuit of a particular PredefinedType.

EXPRESS Specification:

ENTITY ifcDistributionCircuit

SUBTYPE OF (IfcDistributionSystem);
END_ENTITY;

Inheritance Graph:

ENTITY ifcDistributionCircuit

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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
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ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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 IfcDistributionSystem

LongName ‘OPTIONAL IfcStrippedOptional;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

ENTITY ifcDistributionCircuit

END_ENTITY;

<xs:element name="IfcDistributionCircuit" type="ifc:IfcDistributionCircuit" substitutionGroup="ifc: IfcDistributionSystem"
nillable="true"/>
<xs:complexType name="IfcDistributionCircuit">
<xs:complexContent>
<xs:extension base="ifc:IfcDistributionSystem"/>
</xs:complexContent>
</xs:complexType>

IfcDistributionPort

A distribution port is an inlet or outlet of a product through which a particular substance may flow.

Distribution ports are used for passage of solid, liquid, or gas substances, as well as electricity for power or communications. Flow
segments (pipes, ducts, cables) may be used to connect ports across products. Distribution ports are defined by system type and
flow direction such that for two ports to be connected, they must share the same system type and have opposite flow directions
(one side being a SOURCE and the other being a SINK). Ports are similar to openings in that they do not have any visible
geometry; such geometry is captured at the shape representation of the enclosing element or element type. Ports may have
placement that indicates the position and orientation of the connection.

HISTORY New entity in IFC2x2
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IFC4 CHANGE Ports are now related to products and product types using the IfcRelNests
relationship; use of IfcRelConnectsPortToElement is now reserved for dynamically attached ports
(such as drilling a hole in a tank).

EXPRESS Specification:
ENTITY ifcDistributionPort

SUBTYPE OF (IfcPort);

FlowDirection ‘OPTIONAL IfcFlowDirectionEnum;
PredefinedType ‘OPTIONAL IfcDistributionPortTypeEnum;
SystemType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

Attribute Definitions:

FlowDirection : Enumeration that identifies if this port is a Sink (inlet), a Source (outlet) or both a SinkAndSource.
SystemType : Enumeration that identifies the system type. If a system type is defined, the port may only be
connected to other ports having the same system type.

Inheritance Graph:
ENTITY ifcDistributionPort

ENTITY ifcroot

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

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
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ObjectType ‘OPTIONAL IfcStrippedOptional;

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

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcrort

INVERSE
ConnectedFrom ‘SET [0:1] OF IfcRelConnectsPorts FOR RelatedPort;
ConnectedTo ‘SET [0:1] OF IfcRelConnectsPorts FOR RelatingPort;

ENTITY ifcDistributionPort

FlowDirection OPTIONAL IfcFlowDirectionEnum;
PredefinedType ‘OPTIONAL IfcDistributionPortTypeEnum;
SystemType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcDistributionPort" type="ifc:IfcDistributionPort" substitutionGroup="ifc:IfcPort" nillable="true"/>
<xs:complexType name="IfcDistributionPort">
<xs:complexContent>
<xs:extension base="ifc:IfcPort">
<xs:attribute name="FlowDirection" type="ifc:IfcFlowDirectionEnum" use="optional"/>
<xs:attribute name="PredefinedType" type="ifc:IfcDistributionPortTypeEnum™" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcDistributionSystem

A distribution system is a network designed to receive, store, maintain, distribute, or control the flow of a distribution media. A
common example is a heating hot water system that consists of a pump, a tank, and an interconnected piping system for
distributing hot water to terminals.

The group IfcDistributionSystem defines the occurrence of a specialized system for use within the context of building services.

Important functionalities for the description of a distribution system are derived from existing IFC entities:
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From IfcSystem it inherits the ability to couple the distribution system via IfcRelServicesBuildings to one or more
IfcSpatialElement subtypes as necessary.

From IfcGroup it inherits the inverse attribute IsGroupedBy, pointing to the relationship entity IfcRelAssignsToGroup. This allows
to group distribution elements (instances of IfcDistributionElement subtypes), and in special cases ports directly (instances of
IfcDistributionPort).

From IfcObject it inherits the inverse attribute IsDecomposedBy pointing to the relationship entity IfcRelAggregates. It provides
the hierarchy between the separate (partial) distribution systems. For example, an electrical main circuit may be aggregated into
branch circuits.

HISTORY New entity in IFCA4.

IFC4 CHANGE For electrical power systems, IfcElectricalCircuit has been used for low-voltage
(12-1000 V) power circuits and has been replaced by IfcDistributionCircuit in IFC4;
IfcDistributionSystem with PredefinedType 'ELECTRICAL' should be used for overall power
systems, and IfcDistributionCircuit with PredefinedType 'ELECTRICAL' should be used for each
switched circuit.

EXPRESS Specification:

ENTITY IfcDistributionSystem

SUPERTYPE OF (ifcDistributionCircuit)
SUBTYPE OF (IfcSystem);

LongName ‘OPTIONAL IfcStrippedOptional;
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

Attribute Definitions:

LongName : Long name for a system, 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 distribution
system or branch circuit, and the LongName refers to a descriptive name.

PredefinedType : Predefined types of distribution systems.

Inheritance Graph:

ENTITY IfcDistributionSystem

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition
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INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

‘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 IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;
INVERSE
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;

Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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 IfcDistributionSystem

LongName

‘OPTIONAL IfcStrippedOptional;

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcDistributionSystem" type="ifc:IfcDistributionSystem" substitutionGroup="ifc:IfcSystem"
nillable="true"/>
<xs:complexType name="IfcDistributionSystem">
<xs:complexContent>
<xs:extension base="ifc:IfcSystem"/>
</xs:complexContent>
</xs:complexType>
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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:

WR31 : The attribute ObjectType must be asserted when the value of the IfcOccupantTypeEnum is set to
USERDEFINED.

Inheritance Graph:
ENTITY IfcOccupant

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description ‘OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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;

<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>

IfcCostltem

An IfcCostltem describes a cost or financial value together with descriptive information that describes its context in a form that
enables it to be used within a cost schedule. An IfcCostltem can be used to represent the cost of goods and services, the
execution of works by a process, lifecycle cost and more.

Each instance of IfcCostltem may have a nhame and a description. Depending on the use for which the cost is intended, these
values should be asserted on the basis of agreement. For instance, the Name attribute could be used to provide a common value
that enables distinct instances to be brought together in a nesting arrangement (see below) while the Description attribute may
be used to provide text used for item description in a costing schedule.

An IfcCostltem can link one or many IfcCostValue's representing a unit cost, total cost, or a unit cost with one or many quantities
used to generate the total cost. The quantities can be given as individual quantities, or those quantities are provided as element
quantities by one or many building elements. The IfcCostValue.CostType attribute indicates the category of cost, which may be
used to present the value in a particular column. For nested cost items (having IfcRelNests relationship), IfcCostValue.CostType is
significant such that IfcCostValue.AppliedValue is calculated as the sum of all nested costs having the same IfcCostValue.CostType
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or if set to an asterisk (‘*'), then the sum of all nested costs of all cost types. An IfcCostValue may represent an original value or
a value derived from formulas using IfcAppliedValueRelationship. For example, taxes may be calculated as a percentage of a
subtotal.

HISTORY New entity in IFC2.0.
IFC4 CHANGE Attribute PredefinedType, CostValues, and CostQuantities added.

EXPRESS Specification:
ENTITY ifccostitem

SUBTYPE OF (IfcControl);

PredefinedType *OPTIONAL ifcstrippedOptional;
Costvalues “OPTIONAL LIST [1:7] OF ifccostvalue;
CostQuantities *OPTIONAL LIST [1:?] OF ifcstrippedOptional;

END_ENTITY;

Attribute Definitions:

CostValues : Component costs for which the total cost for the cost item is calculated, and then multiplied by the
total CostQuantities if provided. If CostQuantities is provided then values indicate unit costs,
otherwise values indicate total costs. For calculation purposes, the cost values may be directly added
unless they have qualifications. Cost values with qualifications (e.g. IfcCostValue.ApplicableDate,
IfcCostValue.FixedUntilDate) should be excluded from such calculation if they do not apply.

IFC4 CHANGE The attribute has been added.

CostQuantities : Component quantities of the same type for which the total quantity for the cost item is calculated as
the sum.

IFC4 CHANGE The attribute has been added.

Inheritance Graph:
ENTITY ifccostitem

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreinests FOR RelatingObject;
HasContext *SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
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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
IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByObject FOR RelatingObject;
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 ifccostitem

PredefinedType *OPTIONAL ifcstrippedoptional;
Costvalues OPTIONAL LIST [1:7] OF ifccostvalue;
CostQuantities OPTIONAL LIST [1:2] OF ifcstrippedOptional;

END_ENTITY;

<xs:element name="IfcCostltem" type="ifc:IfcCostltem" substitutionGroup="ifc:IfcControl™ nillable="true"/>
<xs:complexType name="IfcCostltem">
<xs:complexContent>
<xs:extension base="ifc:IfcControl">
<xs:sequence>
<xs:element name="CostValues" nillable="true" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element ref="ifc:1fcCostValue" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute ref="ifc:itemType" fixed="ifc:IfcCostValue"/>
<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>

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



INFORMATION EXCHANGES-SPARKie - Page |108

IfcCostSchedule

An IfcCostSchedule brings together instances of IfcCostitem either for the purpose of identifying purely cost information as in an
estimate for constructions costs or for including cost information within another presentation form such as a work order.

HISTORY New entity in IFC2.0.

IFC4 CHANGE Attribute ID renamed to Identification and promoted to supertype IfcControl,
PredefinedType made optional, attributes PreparedBy, SubmittedBy, TargetUsers removed.

EXPRESS Specification:
ENTITY ifcCostSchedule

SUBTYPE OF (IfcControl);

PredefinedType ‘OPTIONAL IfcStrippedOptional;
Status ‘OPTIONAL IfcStrippedOptional;
SubmittedOn ‘OPTIONAL IfcStrippedOptional;
UpdateDate ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

Attribute Definitions:

Status : The current status of a cost schedule. Examples of status values that might be used for a cost
schedule status include:

PLANNED
APPROVED
AGREED
ISSUED

STARTED
SubmittedOn : The date and time on which the cost schedule was submitted.

IFC4 CHANGE Type changed from IfcDateTimeSelect.

UpdateDate : The date and time that this cost schedule is updated; this allows tracking the schedule history.

IFC4 CHANGE Type changed from IfcDateTimeSelect.

Inheritance Graph:
ENTITY ifccostSchedule

ENTITY ifcroot

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

ENTITY IfcObjectDefinition
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INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
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 ifccostSchedule

PredefinedType ‘OPTIONAL IfcStrippedOptional;
Status ‘OPTIONAL IfcStrippedOptional;
SubmittedOn ‘OPTIONAL IfcStrippedOptional;
UpdateDate ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

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

IfcConstructionEquipmentResource
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IfcConstructionEquipmentResource is usage of construction equipment to assist in the performance of construction. Construction
Equipment resources are wholly or partially consumed or occupied in the performance of construction.

HISTORY New entity in IFC2.0.

Occurrences of IfcConstructionEquipmentResource are products that are used as resources to assist the process of construction.
More specifically, they are products that are standalone items brought to a project to fulfil a particular purpose. Examples might
be a tower crane or other mobile crane, a screwing machine, or a lifting hoist.

Instances of any subtype of IfcProduct may be assigned to the equipment resource using IfcRelAssignsToResource in order to
characterize the equipment further, as described at the supertype IfcResource. Examples of relevant subtypes of IfcProduct are
IfcTransportElement, IfcDiscreteAccessory, or IfcProxy (for particular cases where more precise usage details are not available)

EXPRESS Specification:

ENTITY IfcConstructionEquipmentResource

SUBTYPE OF (IfcConstructionResource);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

END_ENTITY;

Attribute Definitions:

PredefinedType : Defines types of construction equipment resources.

IFC4 New attribute.

Inheritance Graph:

ENTITY IfcConstructionEquipmentResource

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcresource

Identification ‘OPTIONAL IfcStrippedOptional;
LongDescription ‘OPTIONAL IfcStrippedOptional;
INVERSE
ResourceOf ‘SET OF IfcRelAssignsToResource FOR RelatingResource;

ENTITY ifcconstructionResource

Usage *OPTIONAL ifcstrippedoptional;
BaseCosts “OPTIONAL LIST [1:7] OF ifcAppliedvalue;
BaseQuantity *OPTIONAL ifcphysicalQuantity;

ENTITY IfcConstructionEquipmentResource

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcConstructionEquipmentResource" type="ifc:IfcConstructionEquipmentResource"
substitutionGroup="ifc:IfcConstructionResource" nillable="true"/>
<xs:complexType name="IfcConstructionEquipmentResource">
<xs:complexContent>
<xs:extension base="ifc:1fcConstructionResource"/>
</xs:complexContent>
</xs:complexType>

IfcSubContractResource

IfcSubContractResource is a construction resource needed in a construction process that represents a sub-contractor.
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HISTORY New entity in IFC2.0.
IFC4 CHANGE The attribute SubContractor has been deleted; use IfcRelAssignsToResource to

assign an IfcActor to fulfill the role as the subcontractor. The attribute JobDescription has been
deleted; use LongDescription to describe the job.

An IfcSubContractResource can be used in cost estimating and work planning with or without specifying the subcontractor and
contract agreement.

The purpose of an IfcSubContractResource is to indicate work of a particular type that is that is to be engaged through the use of
a sub-contract. Its aim is to identify the description of the sub-contract work required. It can be used to identify the generic type
of sub-contract resource that is required for a purpose without having to be specific about the actor (person or organization)
providing the resource occurrence. It may be particularly useful when creating an overall plan for a process or processes. For
instance, within maintenance or work planning there may be a known task that needs to be done which is planned to require an
‘insulation specialist'.

A subcontract resource may be described at various stages and levels of detail through its assignments:
Subcontract resource designated for particular tasks

Actors identified to request bids

Cost schedules (bids) received from actors

Project order (work order, change order, etc.) executed

EXPRESS Specification:

ENTITY ifcsubContractResource

SUBTYPE OF (IfcConstructionResource);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

END_ENTITY;

Attribute Definitions:

PredefinedType : Defines types of subcontract resources.
IFC4 New attribute.

Inheritance Graph:

ENTITY ifcsubContractResource

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;
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ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcresource

Identification

LongDescription

INVERSE

ResourceOf

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcStrippedOptional;

‘SET OF IfcRelAssignsToResource FOR RelatingResource;

ENTITY ifcconstructionResource

Usage
BaseCosts

BaseQuantity

‘OPTIONAL IfcStrippedOptional;
"OPTIONAL LIST [1:7] OF ifcAppliedvalue;
‘OPTIONAL IfcPhysicalQuantity;

ENTITY ifcsubcContractResource

PredefinedType

END_ENTITY;

‘OPTIONAL IfcStrippedOptional;
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<xs:element name="IfcSubContractResource" type="ifc:IfcSubContractResource"
substitutionGroup="ifc:IfcConstructionResource" nillable="true"/>
<xs:complexType name="IfcSubContractResource">

<xs:complexContent>

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

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

IfcSubContractResourceType

The resource type IfcSubContractResourceType defines commonly shared information for occurrences of subcontract resources.
The set of shared information may include:

common productivities
common cost rates

common properties within shared property sets

It is used to define a subcontract resource specification (the specific resource information that is common to all occurrences of
that resource). Resource types may be exchanged without being already assigned to occurrences.

Occurrences of the IfcSubContractResourceType are represented by instances of IfcSubContractResource.

HISTORY New entity in IFC4.

EXPRESS Specification:

ENTITY IfcSubContractResourceType

SUBTYPE OF (IfcConstructionResourceType);

PredefinedType : IfcSubContractResourceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcSubContractResourceTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcSubContractResourceTypeEnum.USERDEFINED) AND
EXISTS(SELF\IfcTypeResource.ResourceType));

END_ENTITY;

Attribute Definitions:

PredefinedType : Defines types of subcontract resources.

Inheritance Graph:

ENTITY IfcSubContractResourceType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory *OPTIONAL ifcownerHistory;
Name *OPTIONAL ifcLabel;
Description *OPTIONAL ifcText;

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



INFORMATION EXCHANGES-SPARKie -

Page |115

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

*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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeResource

Identification
LongDescription

ResourceType

INVERSE

ResourceOf

‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcStrippedOptional;
‘OPTIONAL IfcStrippedOptional;

‘SET OF IfcRelAssignsToResource FOR RelatingResource;

ENTITY ifcconstructionResou rceType

BaseCosts

BaseQuantity

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

ENTITY ifcsubcontractResou rceType

PredefinedType

: IfcSubContractResourceTypeEnum;

END_ENTITY;

<xs:element name="IfcSubContractResourceType" type="ifc:IfcSubContractResourceType"
substitutionGroup="ifc:IfcConstructionResourceType" nillable="true"/>

<xs:complexType name="IfcSubContractResourceType">

<xs:complexContent>
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<xs:extension base="ifc:IfcConstructionResourceType"=>
<xs:attribute name="PredefinedType" type="ifc:IfcSubContractResourceTypeEnum" use="optional"/>
</xs:extension>

</xs:complexContent>

</xs:complexType>

IfcCableCarrierFitting

A cable carrier fitting is a fitting that is placed at junction or transition in a cable carrier system.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY IfcCableCarrierFitting

SUBTYPE OF (IfcFlowFitting);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCCABLECARRIERFITTINGTYPE" IN
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

END_ENTITY;

Attribute Definitions:

PredefinedType * Identifies the predefined types of cable carrier fitting from which the type required may be set.

Formal Propositions:

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

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

Inheritance Graph:

ENTITY IfcCableCarrierFitting

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition
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INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsInterferedByElements

InterferesElements

ContainedInStructure

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

: SET OF IfcRellnterferesElements FOR RelatedElement;
*SET OF ifcrelinterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE
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ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowFitting
ENTITY IfcCableCarrierFitting

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcCableCarrierFitting" type="ifc:IfcCableCarrierFitting" substitutionGroup="ifc: IfcFlowFitting"
nillable="true"/>
<xs:complexType name="IfcCableCarrierFitting">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowFitting"/>
</xs:complexContent>
</xs:complexType>

IfcCableCarrierFittingType

The flow fitting type IfcCableCarrierFittingType defines commonly shared information for occurrences of cable carrier fittings.
The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a cable carrier fitting type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcCableCarrierFittingType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcCableCarrierFittingType are
represented by instances of IfcCableCarrierFitting. Refer to the documentation at IfcCableCarrierFitting for supported property
sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcCableCarrierFittingType

SUBTYPE OF (IfcFlowFittingType);

PredefinedType : IfcCableCarrierFittingTypeEnum;

WHERE

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



INFORMATION EXCHANGES-SPARKie -

CorrectPredefinedType
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(PredefinedType <> IfcCableCarrierFittingTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcCableCarrierFittingTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

Attribute Definitions:

PredefinedType

* Identifies the predefined types of cable carrier fitting from which the type required may be set.

Inheritance Graph:

ENTITY IfcCableCarrierFittingType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:7] OF ifcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowFittingType

ENTITY IfcCableCarrierFittingType

PredefinedType : IfcCableCarrierFittingTypeEnum;

END_ENTITY;

<xs:element name="IfcCableCarrierFittingType" type="ifc:IfcCableCarrierFittingType" substitutionGroup="ifc: IfcFlowFittingType"
nillable="true"/>
<xs:complexType name="IfcCableCarrierFittingType">

<xs:complexContent>

<xs:extension base="ifc:IfcFlowFittingType">

<xs:attribute name="PredefinedType" type="ifc:IfcCableCarrierFittingTypeEnum" use="optional"/>

</xs:extension>

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

IfcCableCarrierSegment

A cable carrier segment is a flow segment that is specifically used to carry and support cabling.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY IfcCableCarrierSegment

SUBTYPE OF (IfcFlowSegment);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCCABLECARRIERSEGMENTTYPE' IN
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));
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END_ENTITY;

Attribute Definitions:
PredefinedType

> Identifies the predefined types of cable carrier segment from which the type required may be set.

Formal Propositions:

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

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

Inheritance Graph:

ENTITY ifccablecarrierSegment

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;
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ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE

IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowSegment
ENTITY IfcCableCarrierSegment
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcCableCarrierSegment" type="ifc: IfcCableCarrierSegment" substitutionGroup="ifc: IfcFlowSegment"
nillable="true"/>
<xs:complexType name="IfcCableCarrierSegment">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowSegment"/>
</xs:complexContent>
</xs:complexType>
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IfcCableCarrierSegmentType

The flow segment type IfcCableCarrierSegmentType defines commonly shared information for occurrences of cable carrier
segments. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a cable carrier segment type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcCableCarrierSegmentType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcCableCarrierSegmentType
are represented by instances of IfcCableCarrierSegment. Refer to the documentation at IfcCableCarrierSegment for supported
property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcCableCarrierSegmentType

SUBTYPE OF (IfcFlowSegmentType);

PredefinedType : IfcCableCarrierSegmentTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcCableCarrierSegmentTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcCableCarrierSegmentTypeEnum.USERDEFINED) AND
EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of cable carrier segment from which the type required may be set.

Inheritance Graph:

ENTITY IfcCableCarrierSegmentType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
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HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType
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‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:?] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType

ENTITY IfcDistributionFlowElementType

ENTITY IfcFlowSegmentType

ENTITY IfcCableCarrierSegmentType

PredefinedType : IfcCableCarrierSegmentTypeEnum;

END_ENTITY;

<xs:element name="IfcCableCarrierSegmentType" type="ifc:IfcCableCarrierSegmentType"
substitutionGroup="ifc: IfcFlowSegmentType" nillable="true"/>

<xs:complexType name="IfcCableCarrierSegmentType">

<xs:complexContent>
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<xs:extension base="ifc:IfcFlowSegmentType">
<xs:attribute name="PredefinedType" type="ifc:IfcCableCarrierSegmentTypeEnum" use="optional"/>
</xs:extension>

</xs:complexContent>

</xs:complexType>

IfcCableFitting
A cable fitting is a fitting that is placed at a junction, transition or termination in a cable system.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifccableFitting

SUBTYPE OF (IfcFlowFitting);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Attribute Definitions:

PredefinedType * Identifies the predefined types of cable fitting from which the type required may be set.

Formal Propositions:

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

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

Inheritance Graph:
ENTITY IfcCableFitting

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition
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INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsinterferedByElements

InterferesElements

ContainedInStructure

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

*SET OF ifcrelinterferesElements FOR RelatedElement;
: SET OF IfcRellnterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE
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ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowFitting

ENTITY ifccanleFitting

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcCableFitting" type="ifc:IfcCableFitting" substitutionGroup="ifc:IfcFlowFitting" nillable="true"/>

<xs:complexType name="IfcCableFitting">

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

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

IfcCableSegment
A cable segment is a flow segment used to carry electrical power, data, or telecommunications signals.
A cable segment is used to typically join two sections of an electrical network or a network of components carrying the electrical

service.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY IfcCableSegment

SUBTYPE OF (IfcFlowSegment);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

: NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcCableSegmentTypeEnum.USERDEFINED)
OR ((PredefinedType = IfcCableSegmentTypeEnum.USERDEFINED) AND EXISTS

(SELR\IfcObject.ObjectType));
: (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCCABLESEGMENTTYPE' IN

TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

CorrectPredefinedType

CorrectTypeAssigned

END_ENTITY;

Attribute Definitions:

PredefinedType * Identifies the predefined types of cable segment from which the type required may be set.
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Formal Propositions:

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

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

Inheritance Graph:
ENTITY IfcCableSegment

ENTITY ifcroot

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

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy *SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares *SET OF ifcrelDefinesByobject FOR RelatingObject;
IsTypedBy *SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy *SET OF ifcrelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
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ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement

Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;
ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowSegment
ENTITY IfcCableSegment

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcCableSegment" type="ifc:IfcCableSegment" substitutionGroup="ifc: IfcFlowSegment" nillable="true"/>
<xs:complexType name="IfcCableSegment">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowSegment"/>
</xs:complexContent>
</xs:complexType>

IfcCableSegmentType

The flow segment type IfcCableSegmentType defines commonly shared information for occurrences of cable segments. The set
of shared information may include:

common properties with shared property sets
common representations
common materials

common composition of elements
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common ports

It is used to define a cable segment type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcCableSegmentType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcCableSegmentType are
represented by instances of IfcCableSegment. Refer to the documentation at IfcCableSegment for supported property sets,
materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcCableSegmentType

SUBTYPE OF (IfcFlowSegmentType);

PredefinedType : IfcCableSegmentTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcCableSegmentTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcCableSegmentTypeEnum.USERDEFINED) AND EXISTS(SELFR\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of cable segment from which the type required may be set.

Inheritance Graph:

ENTITY IfcCableSegmentType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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;
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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
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowSegmentType

ENTITY IfcCableSegmentType

PredefinedType : IfcCableSegmentTypeEnum;

END_ENTITY;

<xs:element name="IfcCableSegmentType" type="ifc:IfcCableSegmentType" substitutionGroup="ifc:IfcFlowSegmentType"
nillable="true"/>
<xs:complexType name="IfcCableSegmentType">

<xs:complexContent>

<xs:extension base="ifc:IfcFlowSegmentType">

<xs:attribute name="PredefinedType" type="ifc:IfcCableSegmentTypeEnum" use="optional"/>

</xs:extension>

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

IfcElectricAppliance

An electric appliance is a device intended for consumer usage that is powered by electricity.
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Electric appliances may be fixed in place or may be able to be moved from one space to another. Electric appliances require an
electrical supply that may be supplied either by an electrical circuit or provided from a local battery source.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY ifcElectricAppliance

SUBTYPE OF (IfcFlowTerminal);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:

ENTITY IfcElectricAppliance

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description ‘OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
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Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcRelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

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

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsinterferedByElements  : SET OF icrelinterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;
ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE
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ENTITY ifcFlowTerminal
ENTITY IfcElectricAppliance
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcElectricAppliance" type="ifc:IfcElectricAppliance" substitutionGroup="ifc: IfcFlowTerminal"
nillable="true"/>
<xs:complexType name="IfcElectricAppliance">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowTerminal"/>
</xs:complexContent>
</xs:complexType>

IfcElectricApplianceType

The flow terminal type IfcElectricApplianceType defines commonly shared information for occurrences of electric appliances.
The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a electric appliance type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcElectricApplianceType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcElectricApplianceType are
represented by instances of IfcElectricAppliance. Refer to the documentation at IfcElectricAppliance for supported property sets,
materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcElectricApplianceType

SUBTYPE OF (IfcFlowTerminalType);

PredefinedType : IfcElectricApplianceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcElectricApplianceTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcElectricApplianceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of electrical appliance from which the type required may be set.
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Inheritance Graph:

ENTITY IfcElectricApplianceType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;
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ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowTerminalType

ENTITY IfcElectricApplianceType

PredefinedType : IfcElectricApplianceTypeEnum;

END_ENTITY;

<xs:element name="IfcElectricApplianceType" type="ifc:IfcElectricApplianceType" substitutionGroup="ifc:IfcFlowTerminalType"

nillable="true"/>
<xs:complexType name="IfcElectricApplianceType">

<xs:complexContent>
<xs:extension base="ifc:IfcFlowTerminalType">
<xs:attribute name="PredefinedType" type="ifc:IfcElectricApplianceTypeEnum" use="optional"/>

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

IfcElectricDistributionBoard
A distribution board is a flow controller in which instances of electrical devices are brought together at a single place for a

particular purpose.
A distribution provides a housing for connected electrical distribution elements so that they can be viewed, operated or acted
upon from a single place. Each connected item may have its own geometric representation and location.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY ifcElectricDistributionBoard

SUBTYPE OF (IfcFlowController);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

. (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.IFCELECTRICDISTRIBUTIONBOARDTYPE" IN

CorrectTypeAssigned
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

END_ENTITY;

Formal Propositions:

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

USERDEFINED.

CorrectPredefinedType
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CorrectTypeAssigned : Either there is no electric distribution board type object associated, i.e. the IsTypedBy inverse
relationship is not provided, or the associated type object has to be of type
IfcElectricDistributionBoardType.

Inheritance Graph:

ENTITY ifcElectricDistributionBoard

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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ENTITY ifcElement

Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements :SET OF IfcRellnterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcriowcontroller
ENTITY ifcElectricDistributionBoard

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcElectricDistributionBoard" type="ifc:IfcElectricDistributionBoard"
substitutionGroup="ifc:IfcFlowController" nillable="true"/>
<xs:complexType name="IfcElectricDistributionBoard">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowController"/>
</xs:complexContent>
</xs:complexType=>

IfcElectricDistributionBoardType

The flow controller type IfcElectricDistributionBoardType defines commonly shared information for occurrences of electric
distribution boards. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports
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It is used to define a electric distribution board type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcElectricDistributionBoardType may be declared within IfcProject or IfcProjectLibrary
using IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of
IfcElectricDistributionBoardType are represented by instances of IfcElectricDistributionBoard. Refer to the documentation at
IfcElectricDistributionBoard for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcElectricDistributionBoardType

SUBTYPE OF (IfcFlowControllerType);

PredefinedType : IfcElectricDistributionBoardTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcElectricDistributionBoardTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcElectricDistributionBoardTypeEnum.USERDEFINED) AND
EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of electric distribution type from which the type required may be set.

Inheritance Graph:

ENTITY IfcElectricDistributionBoardType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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;
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ENTITY IfcTypeObject

ApplicableOccurrence ‘OPTIONAL IfcStrippedOptional;

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

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowControllerType

ENTITY IfcElectricDistributionBoardType

PredefinedType : IfcElectricDistributionBoardTypeEnum;

END_ENTITY;

<xs:element name="IfcElectricDistributionBoardType" type="ifc:IfcElectricDistributionBoardType"
substitutionGroup="ifc:IfcFlowControllerType" nillable="true"/>
<xs:complexType name="IfcElectricDistributionBoardType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowControllerType">
<xs:attribute name="PredefinedType" type="ifc:IfcElectricDistributionBoardTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcElectricFlowStorageDevice

An electric flow storage device is a device in which electrical energy is stored and from which energy may be progressively
released.

HISTORY New entity in IFC4
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EXPRESS Specification:

ENTITY IfcElectricFlowStorageDevice

SUBTYPE OF (IfcFlowStorageDevice);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

CorrectTypeAssigned : Either there is no electric flow storage device type object associated, i.e. the IsTypedBy inverse
relationship is not provided, or the associated type object has to be of type
IfcElectricFlowStorageDeviceType.

Inheritance Graph:

ENTITY IfcElectricFlowStorageDevice

ENTITY ifcroot

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

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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;
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ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsDeclaredBy “SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE

IsinterferedByElements  : SET OF IfcRellnterferesElements FOR RelatedElement;

InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowStorageDevice
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ENTITY IfcElectricFlowStorageDevice
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcElectricFlowStorageDevice" type="ifc:IfcElectricFlowStorageDevice"
substitutionGroup="ifc:IfcFlowStorageDevice" nillable="true"/>
<xs:complexType name="IfcElectricFlowStorageDevice">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowStorageDevice"/>
</xs:complexContent>
</xs:complexType>

IfcElectricFlowStorageDeviceType

The flow storage device type IfcElectricFlowStorageDeviceType defines commonly shared information for occurrences of
electric flow storage devices. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a electric flow storage device type specification indicating the specific product information that is common to
all occurrences of that product type. The IfcElectricFlowStorageDeviceType may be declared within IfcProject or
IfcProjectLibrary using IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of
IfcElectricFlowStorageDeviceType are represented by instances of IfcElectricFlowStorageDevice. Refer to the documentation
at IfcElectricFlowStorageDevice for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcElectricFlowStorageDeviceType

SUBTYPE OF (IfcFlowStorageDeviceType);

PredefinedType : IfcElectricFlowStorageDeviceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcElectricFlowStorageDeviceTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcElectricFlowStorageDeviceTypeEnum.USERDEFINED) AND
EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

> Identifies the predefined types of electric flow storage devices from which the type required may be
set.

Inheritance Graph:
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ENTITY IfcElectricFlowStorageDeviceType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:?] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
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ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowStorageDeviceType

ENTITY IfcElectricFlowStorageDeviceType

PredefinedType : IfcElectricFlowStorageDeviceTypeEnum;

END_ENTITY;

<xs:element name="IfcElectricFlowStorageDeviceType" type="ifc:IfcElectricFlowStorageDeviceType"
substitutionGroup="ifc:IfcFlowStorageDeviceType" nillable="true"/>
<xs:complexType name="IfcElectricFlowStorageDeviceType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowStorageDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcElectricFlowStorageDeviceTypeEnum" use="optional"/>

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

IfcElectricGenerator
An electric generator is an engine that is a machine for converting mechanical energy into electrical energy.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY ifcElectricGenerator

SUBTYPE OF (IfcEnergyConversionDevice);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
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ENTITY ifcElectricGenerator

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;
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INVERSE

IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice
ENTITY ifcElectricGenerator
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcElectricGenerator" type="ifc:IfcElectricGenerator" substitutionGroup="ifc:IfcEnergyConversionDevice"
nillable="true"/>
<xs:complexType name="IfcElectricGenerator">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDevice"/>
</xs:complexContent>
</xs:complexType>

IfcElectricGeneratorType

The energy conversion device type IfcElectricGeneratorType defines commonly shared information for occurrences of electric
generators. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a electric generator type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcElectricGeneratorType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcElectricGeneratorType are
represented by instances of IfcElectricGenerator. Refer to the documentation at IfcElectricGenerator for supported property sets,
materials, composition, and ports.
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EXPRESS Specification:

ENTITY IfcElectricGeneratorType

SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcElectricGeneratorTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcElectricGeneratorTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcElectricGeneratorTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of electric generators from which the type required may be set.

Inheritance Graph:

ENTITY IfcElectricGeneratorType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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 IfcPropertySetDefinition;
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INVERSE

Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcEnergyConversionDeviceType

ENTITY IfcElectricGeneratorType

PredefinedType : IfcElectricGeneratorTypeEnum;

END_ENTITY;

<xs:element name="IfcElectricGeneratorType" type="ifc:IfcElectricGeneratorType"
substitutionGroup="ifc:IfcEnergyConversionDeviceType" nillable="true"/>
<xs:complexType name="IfcElectricGeneratorType">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcElectricGeneratorTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcElectricMotor
An electric motor is an engine that is a machine for converting electrical energy into mechanical energy.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcElectricMotor

SUBTYPE OF (IfcEnergyConversionDevice);

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



INFORMATION EXCHANGES-SPARKie - Page |150

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
ENTITY ifcElectricMotor

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
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Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsinterferedByElements  : SET OF icrelinterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcRrelinterferesElements FOR RelatingElement;
ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice
ENTITY ifcElectricMotor
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcElectricMotor" type="ifc:IfcElectricMotor" substitutionGroup="ifc: IfcEnergyConversionDevice"
nillable="true"/>

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



INFORMATION EXCHANGES-SPARKie - Page |152

<xs:complexType name="IfcElectricMotor">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDevice"/>
</xs:complexContent>
</xs:complexType>

IfcElectricMotorType

The energy conversion device type IfcElectricMotorType defines commonly shared information for occurrences of electric
motors. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a electric motor type specification indicating the specific product information that is common to all occurrences
of that product type. The IfcElectricMotorType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and
may be exchanged with or without occurrences of the type. Occurrences of IfcElectricMotorType are represented by instances
of IfcElectricMotor. Refer to the documentation at IfcElectricMotor for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcElectricMotorType

SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcElectricMotorTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcElectricMotorTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcElectricMotorTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:

PredefinedType * Identifies the predefined types of electric motor from which the type required may be set.

Inheritance Graph:

ENTITY IfcElectricMotorType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory *OPTIONAL ifcownerHistory;
Name "OPTIONAL ifcLabel;
Description “OPTIONAL ifcText;

ENTITY IfcObjectDefinition
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INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType

Page |153

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType

ENTITY IfcDistributionFlowElementType

ENTITY IfcEnergyConversionDeviceType

ENTITY IfcElectricMotorType

PredefinedType : IfcElectricMotorTypeEnum;

END_ENTITY;
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<xs:element name="IfcElectricMotorType" type="ifc:IfcElectricMotorType"
substitutionGroup="ifc:IfcEnergyConversionDeviceType" nillable="true"/>
<xs:complexType name="IfcElectricMotorType">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcElectricMotorTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcJunctionBox

A junction box is an enclosure within which cables are connected.

Cables may be members of an electrical circuit (for electrical power systems) or be information carriers (in a telecommunications
system). A junction box is typically intended to conceal a cable junction from sight, eliminate tampering or provide a safe place
for electrical connection.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifciunctionBox

SUBTYPE OF (ifcrlowritting);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
ENTITY ifciunctionBox

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;
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ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsInterferedByElements

InterferesElements

ContainedInStructure

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

*SET OF ifcrelinterferesElements FOR RelatedElement;
*SET OF ifcrelinterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

National BIM Standard — United States® Version 3

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



INFORMATION EXCHANGES-SPARKie - Page |156

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowFitting
ENTITY ifciunctionBox

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcJunctionBox" type="ifc:IfcJunctionBox" substitutionGroup="ifc: IfcFlowFitting" nillable="true"/>
<xs:complexType name="IfcJunctionBox">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowFitting"/>
</xs:complexContent>
</xs:complexType>

IfcJunctionBoxType

The flow fitting type IfcJunctionBoxType defines commonly shared information for occurrences of junction boxs. The set of
shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a junction box type specification indicating the specific product information that is common to all occurrences
of that product type. The IfcJunctionBoxType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and
may be exchanged with or without occurrences of the type. Occurrences of IfcJunctionBoxType are represented by instances of
IfcJunctionBox. Refer to the documentation at IfcJunctionBox for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcJunctionBoxType

SUBTYPE OF (IfcFlowFittingType);

PredefinedType : IfcJunctionBoxTypeEnum;

WHERE
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CorrectPredefinedType : (PredefinedType <> IfcJunctionBoxTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcJunctionBoxTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of junction boxes from which the type required may be set.

Inheritance Graph:

ENTITY ifcunctionBoxType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description “OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreinests FOR RelatingObject;
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 IfcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps “OPTIONAL LIST [1:71 OF UNIQUE ifcstrippedOptional;
Tag ‘OPTIONAL IfcStrippedOptional;
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INVERSE

ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowFittingType

ENTITY IfcJunctionBoxType

PredefinedType : IfcJunctionBoxTypeEnum;

END_ENTITY;

<xs:element name="IfcJunctionBoxType" type="ifc:IfcJunctionBoxType" substitutionGroup="ifc: IfcFlowFittingType"
nillable="true"/>
<xs:complexType name="IfcJunctionBoxType">

<xs:complexContent>

<xs:extension base="ifc:IfcFlowFittingType">

<xs:attribute name="PredefinedType" type="ifc:IfcJunctionBoxTypeEnum" use="optional"/>

</xs:extension>

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

IfcLamp

A lamp is an artificial light source such as a light bulb or tube.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY IfcLamp

SUBTYPE OF (IfcFlowTerminal);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcLampTypeEnum.USERDEFINED) OR
((PredefinedType = IfcL,ampTypeEnum.USERDEFINED) AND EXISTS (SELF\IfcObject.ObjectType));

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

Formal Propositions:

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

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

Inheritance Graph:
ENTITY IfcLamp

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
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Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE

IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcFlowTerminal
ENTITY IfcLamp
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

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

IfcLampType

The flow terminal type IfcLampType defines commonly shared information for occurrences of lamps. The set of shared
information may include:

common properties with shared property sets
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common representations
common materials
common composition of elements

common ports

It is used to define a lamp type specification indicating the specific product information that is common to all occurrences of that
product type. The IfcLampType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may be
exchanged with or without occurrences of the type. Occurrences of IfcLampType are represented by instances of IfcLamp. Refer
to the documentation at IfcLamp for supported property sets, materials, composition, and ports.

EXPRESS Specification:
ENTITY IfcLampType

SUBTYPE OF (IfcFlowTerminalType);

PredefinedType : IfcLampTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcLampTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcLampTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of lamp from which the type required may be set.

Inheritance Graph:
ENTITY IfcLampType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
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Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcRelassociates FOR RelatedObjects;

ENTITY IfcTypeObject

ApplicableOccurrence ‘OPTIONAL IfcStrippedOptional;

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

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType

ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType

ENTITY IfcFlowTerminalType

ENTITY IfcLampType

PredefinedType : IfcLampTypeEnum;

END_ENTITY;

<xs:element name="IfcLampType" type="ifc:IfcLampType" substitutionGroup="ifc: IfcFlowTerminalType" nillable="true"/>
<xs:complexType name="IfcL,ampType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowTerminalType">
<xs:attribute name="PredefinedType" type="ifc:IfcLampTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcLightFixture
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A light fixture is a container that is designed for the purpose of housing one or more lamps and optionally devices that control,
restrict or vary their emission.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcLightFixture

SUBTYPE OF (IfcFlowTerminal);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
ENTITY IfcLightFixture

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description ‘OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
HasContext ‘SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
IsDecomposedBy ‘SET OF IfcRelAggregates FOR RelatingObject;
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Decomposes ‘SET [0:1] OF IfcRelAggregates FOR RelatedObjects;
HasAssociations *SET OF ifcRelassociates FOR RelatedObjects;

ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

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

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsinterferedByElements  : SET OF icrelinterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;
ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE
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ENTITY ifcFlowTerminal
ENTITY IfcLightFixture

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcLightFixture" type="ifc:IfcLightFixture" substitutionGroup="ifc: IfcFlowTerminal" nillable="true"/>

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

<xs:extension base="ifc:IfcFlowTerminal"/>
</xs:complexContent>
</xs:complexType>

IfcLightFixtureType

The flow terminal type IfcLightFixtureType defines commonly shared information for occurrences of light fixtures. The set of
shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a light fixture type specification indicating the specific product information that is common to all occurrences of
that product type. The IfcLightFixtureType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may
be exchanged with or without occurrences of the type. Occurrences of IfcLightFixtureType are represented by instances of
IfcLightFixture. Refer to the documentation at IfcLightFixture for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcLightFixtureType

SUBTYPE OF (IfcFlowTerminalType);

PredefinedType : IfcLightFixtureTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcLightFixtureTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcLightFixtureTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:

PredefinedType * Identifies the predefined types of light fixture from which the type required may be set.

Inheritance Graph:
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ENTITY IfcLightFixtureType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:?] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
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ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowTerminalType

ENTITY IfcLightFixtureType

PredefinedType : IfcLightFixtureTypeEnum;

END_ENTITY;

<xs:element name="IfcLightFixtureType" type="ifc:IfcLightFixtureType" substitutionGroup="ifc: IfcFlowTerminalType"

nillable="true"/>
<xs:complexType name="IfcLightFixtureType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowTerminalType">
<xs:attribute name="PredefinedType" type="ifc:IfcLightFixtureTypeEnum" use="optional"/>

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

IfcOutlet

An outlet is a device installed at a point to receive one or more inserted plugs for electrical power or communications.

Power outlets are commonly connected within a junction box; data outlets may be directly connected to a wall. For power outlets
sharing the same circuit within a junction box, the ports should indicate the logical wiring relationship to the enclosing junction
box, even though they may be physically connected to a cable going to another outlet, switch, or fixture.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcoutlet

SUBTYPE OF (IfcFlowTerminal);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

: (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCOUTLETTYPE' IN
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

CorrectPredefinedType

CorrectTypeAssigned

END_ENTITY;

Formal Propositions:

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

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

CorrectPredefinedType

CorrectTypeAssigned
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Inheritance Graph:
ENTITY ifcoutlet

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
: OPTIONAL IfcText;

ENTITY ifcobjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcrlowTerminal
ENTITY ifcoutlet
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

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

IfcOutletType

The flow terminal type IfcOutletType defines commonly shared information for occurrences of outlets. The set of shared
information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a outlet type specification indicating the specific product information that is common to all occurrences of that
product type. The IfcOutletType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may be
exchanged with or without occurrences of the type. Occurrences of 1fcOutletType are represented by instances of IfcOutlet.
Refer to the documentation at IfcOutlet for supported property sets, materials, composition, and ports.
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EXPRESS Specification:
ENTITY IfcOutletType

SUBTYPE OF (IfcFlowTerminalType);

PredefinedType : IfcOutletTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcOutletTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcOutletTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of outlet from which the type required may be set.

Inheritance Graph:
ENTITY IfcOutletType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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 IfcPropertySetDefinition;
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INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;
ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowTerminalType

ENTITY IfcOutletType

PredefinedType : IfcOutletTypeEnum;

END_ENTITY;

<xs:element name="1fcOutletType" type="ifc:IfcOutletType" substitutionGroup="ifc:IfcFlowTerminalType" nillable="true"/>
<xs:complexType name="IfcOutletType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowTerminalType">
<xs:attribute name="PredefinedType" type="ifc:IfcOutletTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcProtectiveDevice

A protective device breaks an electrical circuit when a stated electric current that passes through it is exceeded.

A protective device provides protection against electrical current only (not as a general protective device). It may be used to
represent the complete set of elements including both the tripping unit and the breaking unit that provide the protection. This
may be particularly useful at earlier stages of design where the approach to breaking the electrical supply may be determined but
the method of tripping may not. Alternatively, this entity may be used to specifically represent the breaking unit alone (in which
case the tripping unit will also be specifically identified). This entity is specific to dedicated protective devices and excludes
electrical outlets that may have circuit protection.

HISTORY New entity in IFC4

EXPRESS Specification:
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ENTITY ifcprotectiveDevice
SUBTYPE OF (IfcFlowController);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:

ENTITY ifcProtectiveDevice

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY ifcobjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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;
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INVERSE
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;

Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE

ReferencedBy

*SET OF ifcrelassignsToProduct FOR RelatingProduct;
ENTITY ifcElement

Tag “OPTIONAL ifcStrippedOptional;
INVERSE

IsinterferedByElements  : SET OF icrelinterfereselements FOR RelatedElement;

InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcrlowcController
ENTITY ifcprotectiveDevice

PredefinedType ‘OPTIONAL IfcStrippedOptional;
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END_ENTITY;

<xs:element name="IfcProtectiveDevice" type="ifc:IfcProtectiveDevice" substitutionGroup="ifc: IfcFlowController"
nillable="true"/>
<xs:complexType name="IfcProtectiveDevice">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowController"/>
</xs:complexContent>
</xs:complexType>

IfcProtectiveDeviceType

The flow controller type IfcProtectiveDeviceType defines commonly shared information for occurrences of protective devices.
The set of shared information may include:

. common properties with shared property sets
"  common representations

" common materials

" common composition of elements

®  common ports

It is used to define a protective device type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcProtectiveDeviceType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcProtectiveDeviceType are
represented by instances of IfcProtectiveDevice. Refer to the documentation at IfcProtectiveDevice for supported property sets,
materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcProtectiveDeviceType

SUBTYPE OF (IfcFlowControllerType);

PredefinedType : IfcProtectiveDeviceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcProtectiveDeviceTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcProtectiveDeviceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

> Identifies the predefined types of protective device from which the type required may be set.

Inheritance Graph:

ENTITY IfcProtectiveDeviceType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
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‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

ElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreiNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:?] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType

ENTITY IfcDistributionFlowElementType

ENTITY IfcFlowControllerType

ENTITY IfcProtectiveDeviceType
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PredefinedType : IfcProtectiveDeviceTypeEnum;

END_ENTITY;

<xs:element name="IfcProtectiveDeviceType" type="ifc:IfcProtectiveDeviceType" substitutionGroup="ifc: IfcFlowControllerType"

nillable="true"/>
<xs:complexType name="IfcProtectiveDeviceType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowControllerType">
<xs:attribute name="PredefinedType" type="ifc:IfcProtectiveDeviceTypeEnum" use="optional"/>

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

IfcSolarDevice
A solar device converts solar radiation into other energy such as electric current or thermal energy.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcSolarDevice

SUBTYPE OF (IfcEnergyConversionDevice);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSolarDeviceTypeEnum.USERDEFINED) OR
((PredefinedType = IfcSolarDeviceTypeEnum.USERDEFINED) AND EXISTS

(SELR\IfcObject.ObjectType));
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCSOLARDEVICETYPE' IN

TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));
END_ENTITY;

Inheritance Graph:
ENTITY ifcSolarDevice

ENTITY ifcroot

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

ENTITY IfcObjectDefinition

INVERSE
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HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsInterferedByElements

InterferesElements

ContainedInStructure

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

OPTIONAL IfcObjectPlacement;
‘OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

*SET OF ifcrelinterferesElements FOR RelatedElement;
*SET OF ifcrelinterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE
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ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice

ENTITY ifcsolarDevice

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcSolarDevice" type="ifc:IfcSolarDevice" substitutionGroup="ifc: IfcEnergyConversionDevice"
nillable="true"/>
<xs:complexType name="IfcSolarDevice">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDevice"/>
</xs:complexContent>
</xs:complexType>

IfcSolarDeviceType

The energy conversion device type IfcSolarDeviceType defines commonly shared information for occurrences of solar devices.
The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a solar device type specification indicating the specific product information that is common to all occurrences
of that product type. The IfcSolarDeviceType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and
may be exchanged with or without occurrences of the type. Occurrences of IfcSolarDeviceType are represented by instances of
IfcSolarDevice. Refer to the documentation at IfcSolarDevice for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcSolarDeviceType

SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcSolarDeviceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcSolarDeviceTypeEnum.USERDEFINED) OR ((PredefinedType =

IfcSolarDeviceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));
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END_ENTITY;

Inheritance Graph:

ENTITY IfcSolarDeviceType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

‘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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcEnergyConversionDeviceType

ENTITY IfcSolarDeviceType

PredefinedType : IfcSolarDeviceTypeEnum;

END_ENTITY;

<xs:element name="IfcSolarDeviceType" type="ifc:IfcSolarDeviceType" substitutionGroup="ifc:IfcEnergyConversionDeviceType

nillable="true"/>
<xs:complexType name="IfcSolarDeviceType">

<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcSolarDeviceTypeEnum" use="optional"/>

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

IfcSwitchingDevice

A switch is used in a cable distribution system (electrical circuit) to control or modulate the flow of electricity.

Switches include those used for electrical power, communications, audio-visual, or other distribution system types as determined
by the available ports.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY IfcSwitchingDevice

SUBTYPE OF (IfcFlowController);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

: (SIZEOF(IsTypedBy) = 0) OR (‘'IFCELECTRICALDOMAIN.IFCSWITCHINGDEVICETYPE' IN

CorrectTypeAssigned
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));
END_ENTITY;

Formal Propositions:
: Either the PredefinedType attribute is unset (e.g. because an IfcSwitchingDeviceType is associated),

CorrectPredefinedType
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or the inherited attribute ObjectType shall be provided, if the PredefinedType is set to USERDEFINED.
CorrectTypeAssigned : Either there is no switching device type object associated, i.e. the IsTypedBy inverse relationship is
not provided, or the associated type object has to be of type IfcSwitchingDeviceType.

Inheritance Graph:

ENTITY IfcSwitchingDevice

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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
IsDeclaredBy ‘SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements :SET OF IfcRellnterferesElements FOR RelatedElement;
InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcrlowController
ENTITY IfcSwitchingDevice
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcSwitchingDevice" type="ifc:1fcSwitchingDevice" substitutionGroup="ifc: IfcFlowController"
nillable="true"/>
<xs:complexType name="IfcSwitchingDevice">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowController"/>
</xs:complexContent>
</xs:complexType=>

IfcSwitchingDeviceType

The flow controller type IfcSwitchingDeviceType defines commonly shared information for occurrences of switching devices.
The set of shared information may include:

" common properties with shared property sets
"  common representations

" common materials

. common composition of elements

- common ports
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It is used to define a switching device type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcSwitchingDeviceType may be declared within IfcProject or IfcProjectLibrary using
IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcSwitchingDeviceType are
represented by instances of IfcSwitchingDevice. Refer to the documentation at IfcSwitchingDevice for supported property sets,
materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcSwitchingDeviceType

SUBTYPE OF (IfcFlowControllerType);

PredefinedType : IfcSwitchingDeviceTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcSwitchingDeviceTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcSwitchingDeviceTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

* Identifies the predefined types of switch from which the type required may be set.

Inheritance Graph:

ENTITY IfcSwitchingDeviceType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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;
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ENTITY IfcTypeObject

ApplicableOccurrence ‘OPTIONAL IfcStrippedOptional;

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

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowControllerType

ENTITY IfcSwitchingDeviceType

PredefinedType : IfcSwitchingDeviceTypeEnum;

END_ENTITY;

<xs:element name="IfcSwitchingDeviceType" type="ifc:IfcSwitchingDeviceType" substitutionGroup="ifc:IfcFlowControllerType
nillable="true"/>
<xs:complexType name="IfcSwitchingDeviceType">

<xs:complexContent>

<xs:extension base="ifc:IfcFlowControllerType">

<xs:attribute name="PredefinedType" type="ifc:IfcSwitchingDeviceTypeEnum" use="optional"/>

</xs:extension>

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

IfcTransformer
A transformer is an inductive stationary device that transfers electrical energy from one circuit to another.

IfcTransformer is used to transform electric power; conversion of electric signals for other purposes is handled at other entities:
IfcController converts arbitrary signals, IfcAudioVisualAppliance converts signals for audio or video streams, and
IfcCommunicationsAppliance converts signals for data or other communications usage.

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



INFORMATION EXCHANGES-SPARKie - Page |185

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcTransformer

SUBTYPE OF (IfcEnergyConversionDevice);
PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
ENTITY ifcTransformer

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory OPTIONAL IfcOwnerHistory;
Name ‘OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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;
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ENTITY IfcObject

ObjectType ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsDeclaredBy “SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;
Declares ‘SET OF IfcRelDefinesByObject FOR RelatingObject;
IsTypedBy ‘SET [0:1] OF IfcRelDefinesByType FOR RelatedObjects;
IsDefinedBy ‘SET OF IfcRelDefinesByProperties FOR RelatedObjects;

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation ‘OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE

IsinterferedByElements  : SET OF IfcRellnterferesElements FOR RelatedElement;

InterferesElements *SET OF ifcrelinterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice
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ENTITY ifcTransformer
PredefinedType *OPTIONAL ifcstrippedOptional;

END_ENTITY;

<xs:element name="IfcTransformer" type="ifc:IfcTransformer" substitutionGroup="ifc:IfcEnergyConversionDevice"
nillable="true"/>
<xs:complexType name="IfcTransformer">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDevice"/>
</xs:complexContent>
</xs:complexType>

IfcTransformerType

The energy conversion device type IfcTransformerType defines commonly shared information for occurrences of transformers.
The set of shared information may include:

" common properties with shared property sets
. common representations

" common materials

" common composition of elements

= common ports

It is used to define a transformer type specification indicating the specific product information that is common to all occurrences
of that product type. The IfcTransformerType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and
may be exchanged with or without occurrences of the type. Occurrences of IfcTransformerType are represented by instances of
IfcTransformer. Refer to the documentation at IfcTransformer for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcTransformerType

SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcTransformerTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcTransformerTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcTransformerTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType

> Identifies the predefined types of transformer from which the type required may be set.

Inheritance Graph:

ENTITY IfcTransformerType
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ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy “SET OF ifcrelNests FOR RelatingObject;
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 [1:7] OF ifcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType

ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType

ENTITY IfcDistributionFlowElementType

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



INFORMATION EXCHANGES-SPARKie - Page |189

ENTITY IfcEnergyConversionDeviceType

ENTITY IfcTransformerType

PredefinedType : IfcTransformerTypeEnum;

END_ENTITY;

<xs:element name="IfcTransformerType" type="ifc:IfcTransformerType"
substitutionGroup="ifc:IfcEnergyConversionDeviceType" nillable="true"/>
<xs:complexType name="IfcTransformerType">

<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcTransformerTypeEnum" use="optional"/>

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

IfcChiller

A chiller is a device used to remove heat from a liquid via a vapor-compression or absorption refrigeration cycle to cool a fluid,
typically water or a mixture of water and glycol. The chilled fluid is then used to cool and dehumidify air in a building.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcchiller

SUBTYPE OF (IfcEnergyConversionDevice);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

1 (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.IFCCHILLERTYPE' IN
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

CorrectPredefinedType

CorrectTypeAssigned

END_ENTITY;

Formal Propositions:

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

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

CorrectPredefinedType

CorrectTypeAssigned

Inheritance Graph:
ENTITY ifcchiller
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ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
*‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;
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IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice
ENTITY ifcchiller
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcChiller" type="ifc:IfcChiller" substitutionGroup="ifc: IfcEnergyConversionDevice" nillable="true"/>
<xs:complexType name="IfcChiller">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDevice"/>
</xs:complexContent>
</xs:complexType>

IfcChillerType

The energy conversion device type IfcChillerType defines commonly shared information for occurrences of chillers. The set of
shared information may include:

. common properties with shared property sets
"  common representations

. common materials

" common composition of elements

"  common ports

It is used to define a chiller type specification indicating the specific product information that is common to all occurrences of that
product type. The IfcChillerType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may be
exchanged with or without occurrences of the type. Occurrences of IfcChillerType are represented by instances of IfcChiller.
Refer to the documentation at IfcChiller for supported property sets, materials, composition, and ports.

EXPRESS Specification:
ENTITY IfcChillerType
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SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcChillerTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcChillerTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcChillerTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:

PredefinedType : Defines the typical types of chillers (e.g., air-cooled, water-cooled, etc.).

Inheritance Graph:
ENTITY IfcChillerType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name *OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcreiNests FOR RelatingObject;
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 IfcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;
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ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType

ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcEnergyConversionDeviceType

ENTITY IfcChillerType

PredefinedType : IfcChillerTypeEnum;

END_ENTITY;

<xs:element name="IfcChillerType" type="ifc:IfcChillerType" substitutionGroup="ifc:IfcEnergyConversionDeviceType"

nillable="true"/>
<xs:complexType name="IfcChillerType">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcChillerTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcFlowMeter
A flow meter is a device that is used to measure the flow rate in a system.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcFlowMeter

SUBTYPE OF (IfcFlowController);

PredefinedType ‘OPTIONAL IfcStrippedOptional;
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WHERE

CorrectPredefinedType

CorrectTypeAssigned

END_ENTITY;

:NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcFlowMeterTypeEnum.USERDEFINED) OR

((PredefinedType = IfcFlowMeterTypeEnum.USERDEFINED) AND EXISTS
(SELR\IfcObject.ObjectType));

: (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.IFCFLOWMETERTYPE' IN

TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

Formal Propositions:

CorrectPredefinedType

CorrectTypeAssigned

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

: Either there is no flow meter type object associated, i.e. the IsTypedBy inverse relationship is not
provided, or the associated type object has to be of type IfcFlowMeterType.

Inheritance Graph:

ENTITY ifcFlowMeter

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL IfcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares

IsTypedBy

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcreinests FOR RelatingObject;

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

ENTITY ifcProduct

ObjectPlacement ‘OPTIONAL IfcObjectPlacement;
Representation OPTIONAL IfcProductRepresentation;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElement
Tag ‘OPTIONAL IfcStrippedOptional;

INVERSE
IsinterferedByElements  : SET OF icrelinterferesElements FOR RelatedElement;
Interferesklements *SET OF ifcrelinterferesElements FOR RelatingElement;
ContainedinStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY ifcriowcontroller
ENTITY ifcFlowmeter
PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcFlowMeter" type="ifc: IfcFlowMeter" substitutionGroup="ifc:IfcFlowController" nillable="true"/>
<xs:complexType name="IfcFlowMeter">

<xs:complexContent>

<xs:extension base="ifc:I1fcFlowController"/>
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</xs:complexContent>
</xs:complexType>

IfcFlowMeterType

The flow controller type IfcFlowMeterType defines commonly shared information for occurrences of flow meters. The set of
shared information may include:

. common properties with shared property sets
"  common representations

" common materials

" common composition of elements

"  common ports

It is used to define a flow meter type specification indicating the specific product information that is common to all occurrences of
that product type. The IfcFlowMeterType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may be
exchanged with or without occurrences of the type. Occurrences of IfcFlowMeterType are represented by instances of
IfcFlowMeter. Refer to the documentation at IfcFlowMeter for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcFlowMeterType

SUBTYPE OF (IfcFlowControllerType);

PredefinedType : IfcFlowMeterTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcFlowMeterTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcFlowMeterTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:

PredefinedType : Defines the type of flow meter.

Inheritance Graph:

ENTITY IfcFlowMeterType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
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HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;

Nests *SET [0:1] OF ifcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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 [1:7] OF IfcPropertySetDefinition;
INVERSE
Types ‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST [1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY ifcElementType
ElementType “OPTIONAL ifcstrippedOptional;
ENTITY ifcDistributionElementType
ENTITY ifcDistributionFlowElementType
ENTITY ifcrlowcControllerType
ENTITY ifcrlowMeterType

PredefinedType : IfcFlowMeterTypeEnum;

END_ENTITY;

<xs:element name="IfcFlowMeterType" type="ifc:IfcFlowMeterType" substitutionGroup="ifc:IfcFlowControllerType"
nillable="true"/>
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<xs:complexType name="IfcFlowMeterType">

<xs:complexContent>
<xs:extension base="ifc:IfcFlowControllerType">
<xs:attribute name="PredefinedType" type="ifc:IfcFlowMeterTypeEnum" use="optional"/>
</xs:extension>

</xs:complexContent>

</xs:complexType>

IfcPump

A pump is a device which imparts mechanical work on fluids or slurries to move them through a channel or pipeline. A typical use
of a pump is to circulate chilled water or heating hot water in a building services distribution system.

HISTORY New entity in IFC4

EXPRESS Specification:
ENTITY ifcPump

SUBTYPE OF (IfcFlowMovingDevice);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

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

END_ENTITY;

Formal Propositions:

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

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

Inheritance Graph:
ENTITY IfcPump

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name "OPTIONAL ifcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
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HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

ENTITY ifcElement

Tag

INVERSE

IsInterferedByElements

InterferesElements

ContainedInStructure

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

‘OPTIONAL IfcStrippedOptional;

*SET OF ifcrelinterferesElements FOR RelatedElement;
: SET OF IfcRellnterferesElements FOR RelatingElement;
‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE
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ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcFlowMovingDevice

ENTITY IfcPump

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

<xs:element name="IfcPump" type="ifc:1fcPump" substitutionGroup="ifc: IfcFlowMovingDevice" nillable="true"/>
<xs:complexType name="IfcPump">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowMovingDevice"/>
</xs:complexContent>
</xs:complexType>

IfcPumpType

The flow moving device type IfcPumpType defines commonly shared information for occurrences of pumps. The set of shared
information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a pump type specification indicating the specific product information that is common to all occurrences of that
product type. The IfcPumpType may be declared within IfcProject or IfcProjectLibrary using IfcRelDeclares and may be
exchanged with or without occurrences of the type. Occurrences of IfcPumpType are represented by instances of IfcPump. Refer
to the documentation at IfcPump for supported property sets, materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcPumpType

SUBTYPE OF (IfcFlowMovingDeviceType);

PredefinedType o IfcPumpTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcPumpTypeEnum.USERDEFINED) OR ((PredefinedType =

IfcPumpTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;
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Attribute Definitions:

PredefinedType

: Defines the type of pump typically used in building services.

Inheritance Graph:

ENTITY IfcPumpType

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
‘OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcTypeObject

ApplicableOccurrence

HasPropertySets

INVERSE

Types

ENTITY IfcTypeProduct

RepresentationMaps

Tag

INVERSE

ReferencedBy

ENTITY IfcElementType

‘SET OF IfcRelAssigns FOR RelatedObjects;

*SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

*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;
‘OPTIONAL SET [1:7] OF IfcPropertySetDefinition;

‘SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

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

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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ElementType ‘OPTIONAL IfcStrippedOptional;

ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcFlowMovingDeviceType

ENTITY IfcPumpType

PredefinedType : IfcPumpTypeEnum;

END_ENTITY;

<xs:element name="IfcPumpType" type="ifc:IfcPumpType" substitutionGroup="ifc: IfcFlowMovingDeviceType" nillable="true"/>

<xs:complexType name="I1fcPumpType">
<xs:complexContent>
<xs:extension base="ifc:IfcFlowMovingDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcPumpTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

IfcUnitaryEquipment
Unitary equipment typically combine a number of components into a single product, such as air handlers, pre-packaged rooftop
air-conditioning units, and split systems.

HISTORY New entity in IFC4

EXPRESS Specification:

ENTITY IfcUnitaryEquipment

SUBTYPE OF (IfcEnergyConversionDevice);

PredefinedType ‘OPTIONAL IfcStrippedOptional;

WHERE

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

: (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.IFCUNITARYEQUIPMENTTYPE" IN

CorrectTypeAssigned
TYPEOF(SELF\IfcObject.IsTypedBy[1].RelatingType));

END_ENTITY;

Formal Propositions:

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

CorrectPredefinedType
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CorrectTypeAssigned : Either there is no unitary equipment type object associated, i.e. the IsTypedBy inverse relationship is

not provided, or the associated type object has to be of type IfcUnitaryEquipmentType.

Inheritance Graph:

ENTITY IfcUnitaryEquipment

ENTITY ifcroot

Globalld
OwnerHistory

Name

Description

: IfcGloballyUniqueld;
OPTIONAL IfcOwnerHistory;

‘OPTIONAL IfcLabel;
*‘OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE

HasAssignments
Nests

IsNestedBy
HasContext
IsDecomposedBy
Decomposes

HasAssociations

ENTITY IfcObject

ObjectType

INVERSE

IsDeclaredBy
Declares
IsTypedBy
IsDefinedBy

ENTITY ifcProduct

ObjectPlacement

Representation

INVERSE

ReferencedBy

‘SET OF IfcRelAssigns FOR RelatedObjects;

‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
*SET OF ifcrelNests FOR RelatingObject;

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

‘OPTIONAL IfcObjectPlacement;
OPTIONAL IfcProductRepresentation;

‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;
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ENTITY ifcElement

Tag

‘OPTIONAL IfcStrippedOptional;

INVERSE

IsinterferedByElements *SET OF ifcrelinterferesElements FOR RelatedElement;
InterferesElements : SET OF IfcRellnterferesElements FOR RelatingElement;

ContainedInStructure ‘SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

ENTITY ifcDistributionElement

INVERSE

ENTITY ifcDistributionFlowElement

INVERSE

ENTITY IfcEnergyConversionDevice

ENTITY IfcUnitaryEquipment

PredefinedType ‘OPTIONAL IfcStrippedOptional;

END_ENTITY;

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

IfcUnitaryEquipmentType

The energy conversion device type IfcUnitaryEquipmentType defines commonly shared information for occurrences of unitary
equipments. The set of shared information may include:

common properties with shared property sets
common representations

common materials

common composition of elements

common ports

It is used to define a unitary equipment type specification indicating the specific product information that is common to all
occurrences of that product type. The IfcUnitaryEquipmentType may be declared within IfcProject or IfcProjectLibrary using
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IfcRelDeclares and may be exchanged with or without occurrences of the type. Occurrences of IfcUnitaryEquipmentType are
represented by instances of IfcUnitaryEquipment. Refer to the documentation at IfcUnitaryEquipment for supported property sets,
materials, composition, and ports.

EXPRESS Specification:

ENTITY IfcUnitaryEquipmentType

SUBTYPE OF (IfcEnergyConversionDeviceType);

PredefinedType : IfcUnitaryEquipmentTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcUnitaryEquipmentTypeEnum.USERDEFINED) OR ((PredefinedType =
IfcUnitaryEquipmentTypeEnum.USERDEFINED) AND EXISTS(SELF\IfcElementType.ElementType));

END_ENTITY;

Attribute Definitions:
PredefinedType : The type of unitary equipment.

Inheritance Graph:

ENTITY ifcunitaryEquipmentType

ENTITY ifcroot

Globalld : IfcGloballyUniqueld;
OwnerHistory ‘OPTIONAL IfcOwnerHistory;
Name OPTIONAL IfcLabel;
Description "OPTIONAL ifcText;

ENTITY IfcObjectDefinition

INVERSE
HasAssignments ‘SET OF IfcRelAssigns FOR RelatedObjects;
Nests ‘SET [0:1] OF IfcRelNests FOR RelatedObjects;
IsNestedBy *SET OF ifcrelNests FOR RelatingObject;
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
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ApplicableOccurrence ‘OPTIONAL IfcStrippedOptional;

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

ENTITY IfcTypeProduct

RepresentationMaps "OPTIONAL LIST r1:71 OF UNIQUE ifcstrippedoptional;

Tag ‘OPTIONAL IfcStrippedOptional;
INVERSE
ReferencedBy ‘SET OF IfcRelAssignsToProduct FOR RelatingProduct;

ENTITY IfcElementType
ElementType ‘OPTIONAL IfcStrippedOptional;
ENTITY IfcDistributionElementType
ENTITY IfcDistributionFlowElementType
ENTITY IfcEnergyConversionDeviceType

ENTITY IfcUnitaryEquipmentType

PredefinedType : IfcUnitaryEquipmentTypeEnum;

END_ENTITY;

<xs:element name="IfcUnitaryEquipmentType" type="ifc:IfcUnitaryEquipmentType"
substitutionGroup="ifc:1fcEnergyConversionDeviceType" nillable="true"/>
<xs:complexType name="IfcUnitaryEquipmentType">
<xs:complexContent>
<xs:extension base="ifc:IfcEnergyConversionDeviceType">
<xs:attribute name="PredefinedType" type="ifc:IfcUnitaryEquipmentTypeEnum" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

4.7.6.1.3 Data definition reference schema list

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

Reference Description
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1SO 16739:2013 | Industry Foundation Classes (IFC) for data sharing in the construction and facilities management industries

4.7.6.2 Concept definitions

4.7.6.2.1 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.
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IfcGrid X X X| X
IfcSite X X X X| X X
IfcSpace X[ X X X X X X
IfcSpaceTy | X X X
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IfcTranspor | X X X X| X
tElementTy
pe
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4.7.6.2.2 Concept definitions
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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
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Conversion Units

If units are omitted, Sl base units are implicit.

Project Declaration

Objects are declared within a project (or project library) to indicate top-level positioning within the project hierarchy and to
indicate the relevent context for units and geometry.
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HcTaskTvpe
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Globalld Globalld
(OwnerHistory OwnerHistory
Name MName
Description ipti
RelatedObjects S[:7
RelatedObjects Type
RelatingPr
QuantitylnProcess
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IfcTaskType may nest other IfcTaskType or IfcTask entities using the IfcRelNests relationship. Such nesting indicates decomposed
level of detail. Nesting of IfcTask entities is used if a task type shall be detailed by a sequence of tasks or if there is a need to
include additional time information such as the duration of subtasks. Please note that IfcTask entities being contained within an
IfcTaskType are linked with their task occurrences via IfcRelDefinesByObject relationships. It is also possible to define a task type
for these IfcTask entities via IfcRelDefinesByType relationships. For further information please see the documentation of

IfcRelDefinesByObject.
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IfcBuilding

A building represents a structure that provides shelter for its occupants or contents and stands in one place.

For this MVD, a building may contain variable levels of detail. During initial design, it may not contain any storeys, spaces, or
containing geometry. For later design, the building is decomposed into full element detail.
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IfcBuildingStorey
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Object Typing

The IfcDistributionElement defines the occurrence of any HVAC, electrical, sanitary or other element within a distribution system.
Common information about distribution element types (or styles) is handled by subtypes of IfcDistributionElementType. The
IfcDistributionElementType (if present) may establish the common type name, usage (or predefined) type, common material,
common set of properties and common shape representations (using IfcRepresentationMap). The IfcDistributionElementType is
attached using the IfcRelDefinedByType.RelatingType objectified relationship and is accessible by the inverse IsDefinedBy

attribute.

The assignment of types to distribution element occurrences is vital for providing the additional meaning, or ontology, of the
distribution element. Many specialized type are defined in other schemas of this specification.

Footprint Geometry

An additional representation type for all "simple" distribution flow elements (general ducts and pipes) is the ability to have a
simple line based representation. The IfcShapeRepresentation has:

" Representationldentifier : 'FootPrint'

. RepresentationType : '‘GeometricCurveSet'

Body Geometry

The geometric representation of IfcDistributionElement is defined using different geometric representation types for the various
subtypes. Only general recommendations are given at the level of the supertype, further constraints are defined at the level of its

subtypes.
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Placement

The local placement for IfcGrid is defined in its supertype IfcProduct. It is defined by the IfcLocalPlacement, which defines the
local coordinate system that is referenced by all geometric representations.

"  The PlacementRelTo relationship of IfcLocalPlacement shall point (if given) to the local placement of the same
IfcSpatialStructureElement, which is used in the ContainedInStructure inverse attribute, or to a spatial structure element
at a higher level, referenced by that.

" If the relative placement is not used, the absolute placement is defined within the world coordinate system.
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Footprint Geometry

The foot print representation of IfcSite is given by either a single 2D curve (such as IfcPolyline or IfcCompositeCurve), or by a list
of 2D curves (in case of inner boundaries).

The representation identifier and type of this geometric representation of IfcSite is:

. IfcShapeRepresentation.Representationldentifier = '‘FootPrint’
" IfcShapeRepresentation.RepresentationType = 'GeometricCurveSet', or ‘Annotation2D’
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.

For this model view definition, the level of detail of a space may vary:
" Initially, a space may represent a count of a given space type, such as the number of small offices in a building, without
having any placement or representation.
"  As detailing evolves, spaces may be given standard shapes, but no placement.
" As the building takes shape, spaces may then indicate shapes, placement, and relationships to surrounding building

elements.
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Object Typing

IfcTransportElement defines the occuurence of any transportation device, common information about transportation device types
(or styles) is handled by IfcTransportElementType. The IfcTransportElementType (if present) may establish the common type
name, usage (or predefined) type, common material layer set, common set of properties and common shape representations
(using IfcRepresentationMap). The IfcTransportElementType is attached using the IfcRelDefinedByType.RelatingType objectified
relationship and is accessible by the inverse IsTypedBy attribute.

If no IfcTransportElementType is attached (i.e. if only occurrence information is given) the PredefinedType should be provided. If
set to .USERDEFINED. a user defined value can be provided by the ObjectType attribute.

Placement

The local placement for IfcTransportElement is defined in its supertype IfcProduct. It is defined by the IfcLocalPlacement, which
defines the local coordinate system that is referenced by all geometric representations.

" The PlacementRelTo relationship of IfcLocalPlacement shall point (if given) to the local placement of the same
IfcSpatialStructureElement , which is used in the ContainedInStructure inverse attribute, or to a spatial structure
element at a higher level, referenced by that.

. If the relative placement is not used, the absolute placement is defined within the world coordinate system.

Body Geometry

The body representation of any IfcTransportElement has the following representation types: 'Tessellation’, ‘SurfaceModel’, ‘Brep’,
and 'MappedRepresentation’'.
NOTE Other representation types might be specified in view definitions or implementer agreements.

NOTE In addition to the '‘Body’ representation, an IfcTransportElement may have a '‘Body-FallBack' representation assigned. It
provides an easier to read and visualize geometric representation.

EXAMPLE In addition to a 'Body’ representation of type 'Clipping’, or 'CSG' and 'Body-FallBack' representation of type
'Tessellation’ could be added that has all Boolean operations and curve segmentation already resolved.

Tessellation Representation Type

Any IfcBuildingElement (so far no further constraints are defined at the level of its subtypes) may be represented as a single or
multiple tessellated surface models, including a triangulated surface model. The following attribute values for the
IfcShapeRepresentation holding this geometric representation shall be used:

" Representationldentifier : 'Body’, or '‘Body-FallBack’
" RepresentationType : ‘Tessellation’
SurfaceModel Representation

Any IfcTransportElement (so far no further constraints are defined at the level of its subtypes) may be represented as a single or
multiple surface models, based on either shell or face based models. Then the following attribute values for the
IfcShapeRepresentation holding this geometric representation shall be used:

" Representationldentifier : 'Body’
. RepresentationType : 'SurfaceModel’
Brep Representation

Any IfcTransportElement (so far no further constraints are defined at the level of its subtypes) may be represented as a single or
multiple Boundary Representation elements (which are restricted to faceted Brep with or without voids). Then the following
attribute values for the IfcShapeRepresentation holding this geometric representation shall be used:

" Representationldentifier : 'Body’
" RepresentationType : 'Brep’
MappedRepresentation

The mapped item, IfcMappedltem, should be used if appropriate as it allows for reusing the geometry definition of the property
element type at occurrences of the same equipement type. Then the following attribute values for the IfcShapeRepresentation
holding this geometric representation shall be used:

. Representationldentifier : ‘Body’

" RepresentationType : 'MappedRepresentation’
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Surface Geometry

The standard geometric representation of IfcSlabElementedCase is defined using the following multiple shape representations for
its definition:
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" Surface: A three-dimensional surface being a subtype of IfcBoundedSurface defining the reference surface for the
elemented slab. It maybe used as a simplified representation directly at the elemented slab.

NOTE It is invalid to exhange a 'Body' shape representation of an IfcSlabElementedCase. The body geometry is defined by the
parts within the decomposition.

The surfacic geometric representation of IfcSlabElementedCase is defined using the 'Surface' representation.
" Representationldentifier : 'Surface’

. RepresentationType : 'Surface3D'
NOTE The 'Surface' can be used to define a surfacic model of the building (e.g. for analytical purposes, or for reduced Level of
Detail representation). It should suppress the geometric details of the parts in the decomposition.

Aggregation

The following guidance is provided for the components of the IfcSlabElementedCase. The following component entity types should
be used:

" Precast hollow core slabs
" double tee or plank components : IfcBeam
"  topping : IfcBuildingElementPart

. others : IfcBuildingElementPart
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IfcWallElementedCase
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Surface Geometry

The surfacic geometric representation of IfcWallElementedCase is defined using the 'Surface' representation.
" Representationldentifier : 'Surface’

. RepresentationType : 'Surface3D'

NOTE The 'Surface' can be used to define a surfacic model of the building (e.g. for analytical purposes, or for reduced Level of
Detail representation). It could suppress the geometric details of the parts in the decomposition.
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NOTE It is invalid to exchange a 'Body' shape representation of an IfcWallElementedCase. The body geometry is defined by the
parts within the decomposition.

IfcDistributionCircuit
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IfcDistributionPort

Port Connectivity
IfcDistributionPort may be connected to other objects as follows using the indicated relationship:

" IfcDistributionPort (IfcRelConnectsPorts) : Indicates a connection to another port having the same type and opposite
flow direction. For port connections between elements, the RelatingPort is set to a port having FlowDirection=SOURCE
and the RelatedPort is set to a port having FlowDirection=SINK. For aggregation scenarios, ports on a device may be
mapped to aggregated devices within, in which case ports on the outer device indicate a single FlowDirection but have
an additional connection internally to a port on an aggregated inner device. Refer to IfcUnitaryEquipment for an
example.

" IfcDistributionElement (IfcRelConnectsPortToElement): For dynamic ports, indicates the containing element.

Figure 96 illustrates distribution port connectivity.
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Port Connection Use [Implicit]: logical connectivity with optional realizing element
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Figure 96 — Distribution port connectivity

Placement

The placement of a port indicates the position and orientation of how it may connect to a compatible port on another product. The
placement shall be relative to the nesting IfcDistributionElement, IfcDistributionElementType, or enclosing IfcDistributionPort.

The Location is the midpoint of the physical connection, unless otherwise indicated by cardinal point on a material profile.

The Axis points in the direction of the physical connection away from the product if FlowDirection equals SOURCE (or
SOURCEANDSINK or NOTDEFINED), or points opposite direction (to the product) if the FlowDirection equals SINK.

NOTE The rationale for positioning the Axis in the direction of flow is to allow for the same geometry to be used, such as for
connectors with polarized cross-section.

The RefDirection points in the direction of the local X axis of the material profile, where the local Y axis points up if looking
towards the Axis where the local X axis points right.

Upon connecting elements through ports with rigid connections, each object shall be aligned such that the effective Location, Axis,
and RefDirection of each port is aligned to be equal (with exception for circular profiles where the RefDirection need not be equal).
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IfcSubContractResource

Hc SubConiractResource

Globalld
OwmerHistory

Description

Globalld
OwnerHistory
MName

ObjectType B'wnerH istory
ame

Description
RelatedObjects S[:7
RelatingType

Description

Ioentification
LongDescription

Usage

BaseCosts LM:21— H s

BaseQuantity ml ApplicableOccurrence
PredefinedType HasPropertySets S1:7]

IfcRelAssians T«

Globalld Globalld
OwnerHistory OwnerHistony
Name Name
Description Description
RelatedObjects SH:2—— ssig
RelatedObjectsType

ObjectType

OwmerHistory

Description

ObjectPlacement
Representation

Description
|AppliedValue
UnitBasis
|ApplicableDate
FixedUntilDate
Category
Conditicn
|ArithmeticOperator
Components,

licPhvsicalSimpleQuantity ABS) i pliclabel |
Name
Description

Unit

IfcSubContractResourceType

e SubContraciResource Tvpe

Globalld
OwnerHistory
Hame

ApplicableOccurrence Description HcMeasureWithUnit

HasProperty! |Appliedvalue ValueCompenent
T SI0 UnitBasis UnitComponent

|dentification
LongDescription

|ipplicableDate
FixedUntilDate

RescurceType Category

Ry Of SI0 Condition
BaseCosts A |ArithmeticOperator
BaseQuantity Components
PredefinedTvpe 3 =

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



INFORMATION EXCHANGES-SPARKie - Page |239

IfcCableCarrierFitting

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



INFORMATION EXCHANGES-SPARKie - Page |240

IfcCableCarrierFittingType
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IfcCableCarrierSegmentType
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IfcCableFitting
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IfcCableSegment
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IfcElectricDistributionBoard

As circuits on a distribution board are commonly numbered left-to-right then top-to-bottom, port ordering follows suit. A
distribution board has a port corresponding to each slot that may be used by one or more breakers. For example, in a distribution

board for a split-phase system having two columns, ports 1 and 2 are on the first phase, ports 3 and 4 are on the second phase, 5
and 6 on the first, and so on.

Single phase breakers (e.g. 120V) have one port connected to the slot of the distribution board, and one port optionally
connected to a load. Double phase breakers (e.g. 240V) have two ports connected to slots within the distribution board, and one
port optionally connected to a load, where such port encapsulates wires for both phases along with neutral and ground. Twin
breakers have one port connected to the slot of the distribution board, and two ports optionally connected to separate loads.

Figure 109 illustrates multiple configurations of breakers within a distribution board.

Distribution Board: Split Phase
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Figure 109 — Electric distribution board layout
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Switches may be defined in various configurations of 2-way, 3-way, or 4-way, with or without neutral wires, and with or without
control capability (such as radio or powerline communication). Ports for switches reflect the logical flow of power and do not
correspond to individual wires; this enables one-to-one connectivity between devices to reflect the design intent without requiring
detailing of wire connections.

For the most typical configurations, switches are wired from the distribution panel where all conductors are available (Hot,
Neutral, Ground) such as using 12/2-G wiring for a 120V circuit at 20A. Figure 110 illustrates a single 2-way switch controlling a
light fixture. Figure 111 illustrates two 3-way switches controlling the same light fixture. Figure 112 illustrates three switches
controlling the same light fixture, including two 3-way switches and one 4-way switch.
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Lighting Circuit: Two-Way Inline HelunctionBox
IfcRelConnect sElements
Switch Fixture WelightFixture
IfcRelNests
[1] HeDistributicaPort ‘Ling’
[2] HeDistributionPort ‘Lamp”

HcDistributionPort ‘Switch’

SOURCE/CABLE/ELECTRIC
From Distribution Board

HclunctionBox HeCableSegment
HeRelConnecsElements
HeSwitchingDevice MeDistributionPart‘Common’

IfcRelNests SINK/CABLE/ELECTRIC
[2] HeDistrbutionPort“Commen’
[2] HeDistributionPort “Switch®

HeRelConnectsPorts
RelatingPort IfcDizributionfon
RelatedPort eDisributicnPor:

RealizingElement IfcCableSegment

Figure 110 — Switching device layout for single switch

Lighting Circuit: Three-Way Inline Helunctiongioe
HfcRelConnectsElements
Switeh A: 3-Way Switch 8: 3-Way HeDistributionPort Switch’ Fhure WelighcFixzure

IfcRelNests
[1] HeDistributionPort ‘Line’
[2] HeDistributicaPort Lamp’

SOURCE[Reversible]/CABLE/ELECTRIC

Effective configuration
A SOURCE

frem B:SINK

Distribution
Board

HcCableSagment

HelunctionBox
IfeRelConnacsElements
leSwitchingDevica
HfcRelNests
[1] HeDistributionPort‘Commen’
¥eDistributionPort ‘Common’ [2] ieDistributienfert Swisen'
SINK[Reversablel/CABLE/ELECTRIC

Figure 111 — Switching device layout for two switches

Lighting Circuit: Four-Way Inline eluncrionBax
IfcRelConnectsElements
Switch A: 3-Way Switch B: 4-Way Switch C: 3-Way Fixture IfcLightFixure

IfcRelNests.
[1] lcDistributionPort Ling’
[2]WcDistributionPort ‘Lamp*

From
Distribution
Board

IfcDistributiGnFort ‘Commen’ IfcDistributionPort Switch’
SINK[Reversiblel/CABLE/ELECTRIC SOUCE[Reversible]/CABLE/ELECTRIC

Figure 112 — Switching device layout for three switches

For some older configurations, switches may be wired as legs from the controlled light fixture, where one wire is hot and the other
is switched hot such as using 14/2 wiring where no ground or neutral wire is available. For such configurations, the wiring path is
indicated by using an IfcCableFitting within the IfcJunctionBox hosting the IfcLightFixture. Figure 113 illustrates such configuration
for a single switch; multiple 3-way or 4-way switches may also use similar configuration.
Lighting Circuit: Two-Way Leg HelunctionBox

IfcRelConnectsElements
IfcRelConnectsPorts. Switch [ MeLightFixture
RelatingPort HeDistributionPort HeRelNess
RelatedFort eDisrbutionPor
RealizingElement lfcCatieSegment

[1] eDistributionPort ‘Ling’
12] HeBistributionPort Lamg’

HeDistributionPort ‘Switch’

SOURCE/CABLE/ELECTRIC
From Distribution Board

elunctionBex HeCableSagment
HeRelNests
[2] HeSwitchingDevice HeDistributionPort'Commen”
HeRalNess SINK/CABLE/ELECTRIC

[1] HeDistributionPort “Commaon’

[2] HeDistributionPort ‘Switch' IfeDistributionPort ‘Load

SINK/CABLE/ELECTRIC

HcDistributionPort ‘Line’
SOURCE/CABLE/ELECTRIC

Figure 113 — Switching device layout for single switch leg

For switches that participate within a control system, an extra port is defined for sending and receiving messages within the
control system. Such switches may not necessarily have a load attached if they serve as a remote switch for another load-bearing
switch. As such switches draw power themselves for illumination and communication, most require either a neutral wire or else an
attached load capable of running at lower power. Switches that control multiple loads are also possible, such as keypads with 8
buttons; while there may be virtual connections between such buttons and other switches, only connections impacting physical
wiring are indicated by ports. Figure 114 illustrates a single controlled switch. Figure 115 indicates two controlled switches. Figure
116 indicates three controlled switches. Figure 117 illustrates a single controlled switch without neutral wire.
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From Distribution Board

Lighting Circuit: Two-Way Inline Controlled

eJunctionBox
) IfcRelConnectsElements
Switch WelightFixture
HcRelNests
[2] HeDistributionPort ‘Ling’
[2] HeDistributionPort ‘Lame’

Fixture

HcDistributionPort ‘Switch”

SOURCE/CABLE/ELECTRIC

WelunctienBex
HeRelCennecsElements
IfeSwitehingDevica
WcRelNests
[1] HeDistributienPort ‘Commen’
[2] MeDistrioutienPert ‘Switeh’
[3] HeDistributionPort ‘Contral’

HeCableSegment

e Distribution Part ‘Commen’
SINK/CABLE/ELECTRIC o e efons
ingPert ifeDistributionPor
Port: feDistributionPort *
izingElement lcCableSegment

MeDistributionPort“Control’

Real
SOURCEANDSINK /NOTDEFINED/CONTROL

Figure 114 — Switching device layout for single switch controlled

From
Distribution
Board

Switch [Remate)

Lighting Circuit: Three-Way Inline Controlled

Switch [Loaded)

fielunctionBax
IfcRelConnectsElements
FcLightFixture
ficRelNests
[1] lfeDistributionPort ‘Ling’
[2] IfeDistributionPort ‘Lamg’

Fixture

IfeDistributionPort ‘Switch®
SOURCE/CABLE/ELECTRIC

IfcCablaSagment
fieDistributionPort‘Comman’

SINK/CABLE/ELECTRIC

HcDistributionPort ‘Control”
SOURCEANDSINK/NOTDEFINED/CONTROL

IfcDistribution Port Switch’
SOURCE/CABLE/ELECTRIC

Figure 115 — Switching device layout for two switches controlled

From
Distribution
Board

HcDistriputionPort ‘Camman’
SINK/CABLE/ELECTRIC

Lighting Circuit: Four-Way Controlled

IfclunctionBax
IfcRelConnectsElemants

tch B: Remote IfeLightFixture
IfcRelNests

[1] lcDistributionPort Line

[2] WcDistributionPort ‘Lamg*

Switch C: Loaded Fixture

HfeDi ‘Control’

‘SOURCEANDSINK /NCTDEFINED/CONTROL

Figure 116 — Switching device layout for three switches controlled

HcRelConnectsPorts
RelatingPort IfcDistributionPort
RelatedPort: feDistributionPort

RealizingElement HeCableSegment

HeJunctionBox
HeRelNests

[3] HeSwitchingDevice

HcRelNests
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IfeRelConnectsElemants
HelightFixture
IfcRelNests
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Fixture
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[4] HeDistributionPart ‘Commont
[2] HeDistributionPert “Switch'

SINK/CABLE/ELECTRIC

HeDistributionPort“Control’
SOURCEANDSINK /NOTDEFINED/CONTROL

IfeDistributionPort ‘Load

IeDistributionPort ‘Ling’
SINK/CABLE/ELECTRIC

SOURCE/CABLE/ELECTRIC

Figure 117 — Switching device layout for sigle switch leg controlled
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IfcSwitchingDeviceType
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IfcTransformer

Spatial Containment

Transformers for low voltage lighting (24V) require space to be allocated above ceilings or in equipment rooms that may require
coordination with other trades.
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IfcTransformerType
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IfcChiller

1]
A
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IfcChillerType
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IfcFlowMeter
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IfcFlowMeterType

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



INFORMATION EXCHANGES-SPARKie - Page |279

IfcPump

1]
A
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IfcPumpType
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IfcUnitaryEquipment
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IfcUnitaryEquipmentType

4.7.6.2.3 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
“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.

Properties for Occurrences

Entity PredefinedType Name
IfcActor Pset_ActorCommon
IfcBuilding Pset_BuildingCommon

Pset_UtilityConsumptionPHistory

IfcBuildingStorey Pset_BuildingStoreyCommon
IfcDistributionElement Pset_ElectricalDeviceCommon
IfcSpace SPARKie_SpaceElectricalRequirements

Pset_SpaceLightingRequirements

Pset_SpaceOccupancyRequirements

Pset_SpaceCommon

IfcTransportElement

IfcDistributionCircuit

IfcDistributionPort CABLE Pset_DistributionPortTypeCable

IfcDistributionSystem Pset_DistributionSystemCommon
ELECTRICAL Pset_DistributionSystemTypeElectrical
ELECTRICAL SPARKie_DistributionSystemTypeElectrical
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Entity

PredefinedType

Name

IfcOccupant

IfcCableCarrierFitting

Pset_CableCarrierFittingTypeCommon

IfcCableCarrierSegment

CABLELADDERSEGMENT

Pset_CableCarrierSegmentTypeCableLadderSegment

CABLETRAYSEGMENT

Pset_CableCarrierSegmentTypeCableTraySegment

CABLETRUNKINGSEGMENT

Pset_CableCarrierSegmentTypeCableTrunkingSegment

Pset_CableCarrierSegmentTypeCommon

CONDUITSEGMENT

Pset_CableCarrierSegmentTypeConduitSegment

IfcCableFitting

Pset_CableFittingTypeCommon

IfcCableSegment BUSBARSEGMENT Pset_CableSegmentTypeBusBarSegment
CABLESEGMENT Pset_CableSegmentTypeCableSegment
Pset_CableSegmentTypeCommon
CONDUCTORSEGMENT Pset_CableSegmentTypeConductorSegment
CORESEGMENT Pset_CableSegmentTypeCoreSegment
Pset_CableSegmentOccurrence
IfcElectricAppliance Pset_ElectricAppliancePHistory
Pset_ElectricApplianceTypeCommon
DISHWASHER Pset_ElectricApplianceTypeDishwasher

ELECTRICCOOKER

Pset_ElectricApplianceTypeElectricCooker

IfcElectricDistributionBoard

Pset_ElectricDistributionBoardTypeCommon

Pset_ElectricDistributionBoardOccurrence

IfcElectricFlowStorageDevice

Pset_ElectricFlowStorageDeviceTypeCommon

IfcElectricGenerator

Pset_ElectricGeneratorTypeCommon

IfcElectricMotor

IfcJunctionBox

Pset_JunctionBoxTypeCommon

IfcLamp

IfcLightFixture

Pset_LightFixtureTypeCommon

SECURITYLIGHTING

Pset_LightFixtureTypeSecurityLighting

IfcOutlet

Pset_OutletTypeCommon

IfcProtectiveDevice

Pset_ProtectiveDeviceBreakerUnitl2TCurve

Pset_ProtectiveDeviceBreakerUnitl2TFuseCurve

Pset_ProtectiveDeviceBreakerUnitIPICurve

CIRCUITBREAKER

Pset_ProtectiveDeviceBreakerUnitTypeMCB

Pset_ProtectiveDeviceBreakerUnitTypeMotorProtection

Pset_ProtectiveDeviceTrippingCurve

CIRCUITBREAKER

Pset_ProtectiveDeviceTypeCircuitBreaker

Pset_ProtectiveDeviceTypeCommon

EARTHLEAKAGECIRCUITBREAKER

Pset_ProtectiveDeviceTypeEarthLeakageCircuitBreaker

FUSEDISCONNECTOR

Pset_ProtectiveDeviceTypeFuseDisconnector
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Entity

PredefinedType

Name

RESIDUALCURRENTCIRCUITBREAKER

Pset_ProtectiveDeviceTypeResidualCurrentCircuitBreaker

RESIDUALCURRENTSWITCH

Pset_ProtectiveDeviceTypeResidualCurrentSwitch

VARISTOR Pset_ProtectiveDeviceTypeVaristor
IfcSolarDevice Pset_SolarDeviceTypeCommon
IfcSwitchingDevice
IfcTransformer
IfcChiller
IfcFlowMeter Pset_FlowMeterOccurrence
Pset_FlowMeterTypeCommon
ENERGYMETER Pset_FlowMeterTypeEnergyMeter

IfcPump

IfcUnitaryEquipment

Organization Role

Entity Role UserDefinedRole
IfcActor USERDEFINED | ElectricalUtility
IfcOccupant

Actor Assignment

Entity Type
IfcActor IfcWorkPlan
IfcOccupant | IfcSpatialStructureElement

IfcWorkCalendar

Spatial Decomposition

Entity Spatial Parts
IfcProject IfcSite
IfcBuilding IfcBuildingStorey

IfcBuildingStorey

IfcSite

IfcBuilding

Project Context

Entity

Contextldentifier l ContextType |

IfcProject

Project Declaration

Entity Type
IfcProject | IfcSpaceType
IfcOccupant
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IfcActor

IfcSpace

IfcWorkPlan

IfcDistributionElementType

IfcDistributionSystem

Control Assignment

Entity Type
IfcPerformanceHistory | IfcGroup

IfcProduct

IfcProcess

IfcResource
IfcWorkCalendar IfcSpatialStructureElement
IfcWorkPlan IfcDistributionSystem

Process Assignment

Entity | Type

IfcTask | IfcSubContractResource

Nesting

Entity Type

IfcTaskType

IfcWorkCalendar | IfcCostSchedule

IfcCostSchedule | IfcCostltem

Process Type Assignment

Entity Type

IfcTaskType | IfcSubContractResourceType

Aggregation
Entity PredefinedType | RelatedObjects
IfcWorkPlan IfcWorkCalendar
IfcPerformanceHistory
IfcSlabElementedCase IfcBeam
IfcPlate
IfcBuildingElementPart
IfcwallElementedCase IfcMember
IfcPlate
IfcBuildingElementPart
IfcBeam
IfcDistributionSystem IfcDistributionCircuit
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Classification

Entity Source | Name Tokens
IfcBuilding Csl OmniClass | 11-00-00-00
IfcSpace Csl OmniClass | 13-00 00 00
IfcSpaceType Csl OmniClass | 13-00 00 00

IfcTransportElement

IfcTransportElementType

IfcCableCarrierFitting

IfcCableCarrierFittingType

IfcCableCarrierSegment

IfcCableCarrierSegmentType

IfcCableFitting

IfcCableSegment

IfcCableSegmentType

IfcElectricAppliance

IfcElectricApplianceType

IfcElectricDistributionBoard

IfcElectricDistributionBoardType

IfcElectricFlowStorageDeviceType

IfcElectricGenerator

IfcElectricGeneratorType

IfcElectricMotor

IfcElectricMotorType

IfcJunctionBox

IfcJunctionBoxType

IfcLamp

IfcLampType

IfcLightFixture

IfcLightFixtureType

IfcOutlet

IfcOutletType

IfcProtectiveDevice

IfcProtectiveDeviceType

IfcSolarDevice
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Entity Source | Name | Tokens

IfcSolarDeviceType

IfcSwitchingDevice

IfcSwitchingDeviceType

IfcTransformer

IfcTransformerType

IfcChiller

IfcChillerType

IfcFlowMeter

IfcFlowMeterType

IfcPump

IfcPumpType

IfcUnitaryEquipment

IfcUnitaryEquipmentType

Placement

Entity Type

IfcBuilding

IfcGrid

IfcSite

IfcSpace IfcLocalPlacement

IfcTransportElement

IfcCovering

IfcSlabElementedCase

IfcWallElementedCase

IfcDistributionCircuit

IfcDistributionPort

IfcCableCarrierFitting

IfcCableCarrierSegment IfcLocalPlacement |

IfcCableFitting

IfcCableSegment IfcLocalPlacement |

IfcElectricAppliance

IfcElectricDistributionBoard

IfcElectricFlowStorageDevice

IfcElectricGenerator

IfcElectricMotor
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Entity Type

IfcJunctionBox

IfcLamp

IfcLightFixture IfcGridPlacement
IfcLocalPlacement

IfcOutlet

IfcProtectiveDevice

IfcSolarDevice

IfcSolarDeviceType

IfcSwitchingDevice

IfcTransformer

IfcChiller

IfcFlowMeter IfcLocalPlacement

IfcPump

IfcUnitaryEquipment

Element Decomposition

Entity RelatedObjects
IfcBuildingStorey IfcSpace
IfcCovering IfcGrid

IfcLightFixture

IfcElectricDistributionBoard | IfcProtectiveDevice

Object Typing

Entity Type
IfcDistributionElement IfcDistributionElementType
IfcSpace IfcSpaceType

IfcTransportElement

IfcConstructionEquipmentResource | IfcConstructionEquipmentResourceType

IfcSubContractResource

IfcCableCarrierFitting IfcCableCarrierFittingType
IfcCableCarrierSegment IfcCableCarrierSegmentType
IfcCableFitting IfcCableFittingType
IfcCableSegment IfcCableSegmentType
IfcElectricAppliance IfcElectricApplianceType
IfcElectricDistributionBoard IfcElectricDistributionBoardType
IfcElectricFlowStorageDevice IfcElectricFlowStorageDeviceType
IfcElectricGenerator IfcElectricGeneratorType
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IfcElectricMotor

IfcElectricMotorType

IfcJunctionBox

IfcJunctionBoxType

IfcLamp

IfcLampType

IfcLightFixture

IfcLightFixtureType

IfcOutlet

IfcOutletType

IfcProtectiveDevice

IfcProtectiveDeviceType

IfcSolarDevice

IfcSolarDeviceType

IfcSwitchingDevice

IfcSwitchingDeviceType

IfcTransformer

IfcTransformerType

IfcChiller

IfcChillerType

IfcFlowMeter

IfcFlowMeterType

IfcPump

IfcPumpType

IfcUnitaryEquipment

IfcUnitaryEquipmentType

Footprint Geometry

Entity

RepresentationType

Geometry

IfcDistributionElement

GeometricCurveSet

IfcGeometricCurveSet

IfcSite

GeometricCurveSet

IfcGeometricCurveSet

Annotation2D

IfcAnnotationFillArea

IfcCovering

IfcSlabElementedCase

IfcDistributionCircuit

IfcElectricGenerator

IfcElectricMotor

IfcElectricMotorType

IfcLightFixture

IfcTransformer

IfcChiller

IfcFlowMeter

IfcPump

IfcUnitaryEquipment

Body Geometry

Entity RepresentationType | Geometry

IfcDistributionElement Brep IfcFacetedBrep
SurfaceModel IfcFaceBasedSurfaceModel
SweptSolid IfcExtrudedAreaSolid

SectionedSpine

IfcSectionedSpine

CSG

IfcCsgSolid
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Entity RepresentationType | Geometry

Tessellation IfcTriangulatedFaceSet

MappedRepresentation | IfcMappedltem

IfcSite

IfcSpace

IfcTransportElement SurfaceModel IfcFaceBasedSurfaceModel
Brep IfcFacetedBrep
Tessellation IfcTriangulatedFaceSet

MappedRepresentation | IfcMappedltem

IfcCableCarrierFitting

IfcCableCarrierSegment

IfcCableFitting

IfcCableSegment

IfcElectricAppliance

IfcElectricApplianceType

IfcElectricDistributionBoard

IfcElectricDistributionBoardType

IfcElectricFlowStorageDevice

IfcElectricGenerator

IfcElectricMotor

IfcElectricMotorType

IfcJunctionBox

IfcLamp

IfcLightFixture

IfcOutlet

IfcProtectiveDevice

IfcSolarDevice

IfcSwitchingDevice

IfcTransformer

IfcChiller

IfcFlowMeter

IfcPump

IfcUnitaryEquipment

Spatial Containment
| Entity Structure
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Entity Structure
I1fcGrid

IfcTransportElement

IfcCovering IfcSite

IfcBuildingStorey

IfcBuildingStorey

IfcSlabElementedCase

IfcSite

IfcBuildingStorey

IfcBuildingStorey

IfcWallElementedCase

IfcSite

IfcBuildingStorey

IfcBuildingStorey

IfcCableCarrierFitting

IfcSite

IfcBuildingStorey

IfcBuildingStorey

IfcCableCarrierSegment

IfcSite

IfcBuildingStorey

IfcCableFitting

IfcCableSegment

IfcSite

IfcBuildingStorey

IfcElectricAppliance

IfcElectricDistributionBoard

IfcSpace

IfcElectricFlowStorageDevice

IfcSite

IfcBuildingStorey

IfcBuildingStorey

IfcElectricGenerator

IfcSpace

IfcElectricMotor

IfcJunctionBox

IfcLamp

IfcLightFixture

IfcOutlet

IfcProtectiveDevice

IfcSolarDevice

IfcSpace

IfcSwitchingDevice

IfcTransformer

IfcSpace

IfcChiller

IfcFlowMeter

IfcSite

IfcPump
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Entity Structure

IfcUnitaryEquipment

Grid

Entity | GridType UCurve | VCurve

IfcGrid | RECTANGULAR | IfcLine | IfcLine

Space Coverings

Entity CoveringType

IfcSpace | CEILING

Properties for Types

Entity Name

IfcSpaceType Pset_SpaceCommon

Pset_SpaceOccupancyRequirements

Pset_SpaceLightingRequirements

IfcTransportElementType

IfcCableCarrierFitting

IfcCableCarrierFittingType

IfcCableCarrierSegmentType

IfcCableFitting

IfcCableSegmentType

IfcElectricApplianceType

IfcElectricDistributionBoardType

IfcElectricFlowStorageDeviceType

IfcElectricGeneratorType

IfcElectricMotorType

IfcJunctionBoxType

IfcL,ampType

IfcLightFixtureType

IfcOutletType

IfcProtectiveDeviceType

IfcSolarDeviceType

IfcSwitchingDeviceType

IfcTransformerType

IfcChiller

IfcChillerType
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Entity Name

IfcFlowMeterType

IfcPumpType

IfcUnitaryEquipment

IfcUnitaryEquipmentType

Ports

Entity PredefinedType Name l Flow | Type

IfcTransportElement

IfcCableCarrierFitting BEND Head SINK NOTDEFINED
BEND Tail SOURCE | NOTDEFINED
CROSS Head SINK NOTDEFINED
CROSS Tail SOURCE | NOTDEFINED
CROSS Left SOURCE | NOTDEFINED
CROSS Right SOURCE | NOTDEFINED
REDUCER Head SINK NOTDEFINED
REDUCER Tail SOURCE | NOTDEFINED
TEE Head SINK NOTDEFINED
TEE Left SOURCE | NOTDEFINED
TEE Right SOURCE | NOTDEFINED

IfcCableCarrierFittingType BEND Head SINK NOTDEFINED
BEND Tail SOURCE | NOTDEFINED
CROSS Head SINK NOTDEFINED
CROSS Tail SOURCE | NOTDEFINED
CROSS Left SOURCE | NOTDEFINED
CROSS Right SOURCE | NOTDEFINED
REDUCER Head SINK NOTDEFINED
REDUCER Tail SOURCE | NOTDEFINED
TEE Head SINK NOTDEFINED
TEE Left SOURCE | NOTDEFINED
TEE Right SOURCE | NOTDEFINED

IfcCableCarrierSegment Head SINK NOTDEFINED

Tail SOURCE | NOTDEFINED
IfcCableCarrierSegmentType Head SINK NOTDEFINED
Tail SOURCE | NOTDEFINED

IfcCableFitting CONNECTOR Input SINK NOTDEFINED
CONNECTOR Output SOURCE | NOTDEFINED
ENTRY Output SOURCE | NOTDEFINED
EXIT Input SINK NOTDEFINED
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Entity PredefinedType Name Flow Type
JUNCTION Input SINK NOTDEFINED
JUNCTION Output#1 SOURCE | NOTDEFINED
JUNCTION Output#2 SOURCE | NOTDEFINED
CONNECTOR Input SINK NOTDEFINED
CONNECTOR Output SOURCE | NOTDEFINED
IfcCableSegment Head SINK ELECTRICAL
Tail SOURCE | ELECTRICAL
IfcCableSegmentType Head SINK ELECTRICAL
Tail SOURCE | ELECTRICAL
IfcElectricAppliance DISHWASHER Power SINK ELECTRICAL
DISHWASHER HotWater SINK DOMESTICHOTWATER
DISHWASHER Drainage SOURCE | DRAINAGE
ELECTRICCOOKER | Power SINK ELECTRICAL
FREEZER Power SINK ELECTRICAL
FRIDGE_FREEZER Power SINK ELECTRICAL
FRIDGE_FREEZER ColdWater SINK DOMESTICCOLDWATER
HANDDRYER Power SINK ELECTRICAL
MICROWAVE Power SINK ELECTRICAL
REFRIGERATOR Power SINK ELECTRICAL
TUMBLEDRYER Power SINK ELECTRICAL
TUMBLEDRYER Gas SINK GAS
TUMBLEDRYER Exhaust SINK EXHAUST
WASHINGMACHINE | Power SINK ELECTRICAL
WASHINGMACHINE | ColdWater SINK DOMESTICCOLDWATER
WASHINGMACHINE | HotWater SINK DOMESTICHOTWATER
WASHINGMACHINE | Drainage SOURCE | DRAINAGE
IfcElectricDistributionBoard CONSUMERUNIT Line SINK ELECTRICAL
CONSUMERUNIT Ground SINK EARTHING
CONSUMERUNIT Circuit#1 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#2 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#3 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#4 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#5 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#6 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#7 SOURCE | ELECTRICAL
CONSUMERUNIT Circuit#8 SOURCE | ELECTRICAL
IfcElectricFlowStorageDevice Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcElectricFlowStorageDeviceType Line SINK ELECTRICAL
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Entity PredefinedType Name Flow Type
Load SOURCE | ELECTRICAL
IfcElectricGenerator Load SOURCE | ELECTRICAL
IfcElectricGeneratorType Load SOURCE | ELECTRICAL
IfcElectricMotor Line SINK ELECTRICAL
Drive SOURCE | NOTDEFINED
IfcElectricMotorType Line SINK ELECTRICAL
Drive SOURCE | NOTDEFINED
IfcJunctionBox DATA Line#1 SINK DATA
DATA Line#2 SINK DATA
DATA Gang#1 SOURCE | DATA
DATA Gang#2 SOURCE | DATA
POWER Line SINK ELECTRICAL
POWER Load SOURCE | ELECTRICAL
POWER Gang#1 SOURCE | ELECTRICAL
POWER Gang#?2 SOURCE | ELECTRICAL
POWER Gang#3 SOURCE | ELECTRICAL
POWER Gang#4 SOURCE | ELECTRICAL
IfcJunctionBoxType DATA Line#1 SINK DATA
DATA Line#2 SINK DATA
DATA Gang#1 SOURCE | DATA
DATA Gang#2 SOURCE | DATA
POWER Line SINK ELECTRICAL
POWER Load SOURCE | ELECTRICAL
POWER Gang#1 SOURCE | ELECTRICAL
POWER Gang#?2 SOURCE | ELECTRICAL
POWER Gang#3 SOURCE | ELECTRICAL
POWER Gang#4 SOURCE | ELECTRICAL
IfcLamp
IfcLightFixture POINTSOURCE Line SINK ELECTRICAL
POINTSOURCE Socket SOURCE | LIGHTING
DIRECTIONSOURCE | Line SINK ELECTRICAL
DIRECTIONSOURCE | Socket#1 SOURCE | LIGHTING
DIRECTIONSOURCE | Socket#2 SOURCE | LIGHTING
DIRECTIONSOURCE | Socket#3 SOURCE | LIGHTING
DIRECTIONSOURCE | Socket#4 SOURCE | LIGHTING
IfcOutlet DATAOUTLET Line#1 SINK DATA
DATAOUTLET Line#2 SINK DATA
DATAOUTLET Jack#1 SOURCE | DATA
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Entity PredefinedType Name Flow Type
DATAOUTLET Jack#2 SOURCE | DATA
POWEROUTLET Line#1 SINK ELECTRICAL
POWEROUTLET Jack#1 SOURCE | ELECTRICAL
POWEROUTLET Jack#1 SOURCE | ELECTRICAL
TELEPHONEOUTLET | Line#1 SINK TELEPHONE
TELEPHONEOUTLET | Line#2 SINK TELEPHONE
TELEPHONEOUTLET | Jack#1 SINK TELEPHONE
TELEPHONEOUTLET | Jack#2 SINK TELEPHONE
IfcOutletType DATAOUTLET Line#1 SINK DATA
DATAOUTLET Line#2 SINK DATA
DATAOUTLET Jack#1 SOURCE | DATA
DATAOUTLET Jack#2 SOURCE | DATA
POWEROUTLET Line#1 SINK ELECTRICAL
POWEROUTLET Jack#1 SOURCE | ELECTRICAL
POWEROUTLET Jack#1 SOURCE | ELECTRICAL
TELEPHONEOUTLET | Line#1 SINK TELEPHONE
TELEPHONEOUTLET | Line#2 SINK TELEPHONE
TELEPHONEOUTLET | Jack#1 SINK TELEPHONE
TELEPHONEOUTLET | Jack#2 SINK TELEPHONE
IfcProtectiveDevice Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcProtectiveDeviceType Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcSolarDevice SOLARCOLLECTOR | Inlet SOURCE | HEATING
SOLARCOLLECTOR | Outlet SINK HEATING
SOLARPANEL Load SOURCE | POWERGENERATION
IfcSwitchingDevice Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcSwitchingDeviceType Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcTransformer Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcTransformerType Line SINK ELECTRICAL
Load SOURCE | ELECTRICAL
IfcChiller AIRCOOLED Power SINK ELECTRICAL
AIRCOOLED Control SINK CONTROL
AIRCOOLED ChilledWaterln SINK CHILLEDWATER
AIRCOOLED ChilledWaterOut SOURCE | CHILLEDWATER
AIRCOOLED Ventilationln SINK VENTILATION
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Entity PredefinedType Name Flow Type
AIRCOOLED VentilationOut SOURCE | VENTILATION
WATERCOOLED Power SINK ELECTRICAL
WATERCOOLED Control SINK CONTROL
WATERCOOLED ChilledWaterin SINK CHILLEDWATER
WATERCOOLED ChilledWaterOut SOURCE | CHILLEDWATER
WATERCOOLED CondenserWaterIn | SINK CONDENSERWATER
WATERCOOLED CondenserWaterOut | SOURCE | CONDENSERWATER
IfcFlowMeter ENERGYMETER Inlet SINK ELECTRICAL
ENERGYMETER Outlet SOURCE | ELECTRICAL
GASMETER Inlet SINK GAS
GASMETER Outlet SOURCE | GAS
OILMETER Inlet SINK OIL
OILMETER Outlet SOURCE | OIL
WATERMETER Inlet SINK DOMESTICCOLDWATER
WATERMETER Outlet SOURCE | DOMESTICCOLDWATER
IfcPump Power SINK ELECTRICAL
Inlet SINK NOTDEFINED
Outlet SOURCE | NOTDEFINED
IfcUnitaryEquipment AIRHANDLER ReturnAirin SINK AIRCONDITIONING
AIRHANDLER SupplyAirOut SOURCE | AIRCONDITIONING
AIRHANDLER OutsideAirIn SINK VENTILATION
AIRHANDLER ExhaustAirOut SOURCE | EXHAUST
AIRHANDLER ChilledWaterin SINK CHILLEDWATER
AIRHANDLER ChilledWaterOut SOURCE | CHILLEDWATER
AIRHANDLER Heatingln SINK HEATING
AIRHANDLER HeatingOut SOURCE | HEATING
AIRHANDLER Power SINK ELECTRICAL
AIRHANDLER Control SINK CONTROL

Product Type Assig

nment

Entity

IfcTransportElementType

IfcCableCarrierFittingType

IfcCableCarrierSegmentType

IfcCableSegmentType

IfcElectricApplianceType

IfcElectricDistributionBoardType

IfcElectricFlowStorageDeviceType

IfcElectricGeneratorType
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IfcElectricMotorType

IfcJunctionBoxType

IfcLampType

IfcLightFixtureType

IfcOutletType

IfcProtectiveDeviceType

IfcSolarDeviceType

IfcSwitchingDeviceType

IfcTransformerType

IfcChillerType

IfcFlowMeterType

IfcPumpType

IfcUnitaryEquipmentType

Surface Geometry

Entity RepresentationType | Geometry
IfcSlabElementedCase | Surface3D IfcBoundedSurface
IfcwallElementedCase | Surface3D IfcBoundedSurface

AXis Geometr

Entity RepresentationType | Geometry
IfcwallElementedCase | Curve2D IfcBoundedCurve
IfcCableCarrierSegment |Curve2D IfcBoundedCurve
IfcCableSegment Curve2D IfcBoundedCurve

Group Assignment

Entity Type

IfcDistributionCircuit | IfcJunctionBox

IfcChiller

IfcUnitaryEquipment

IfcPump

IfcLightFixture

IfcDistributionSystem | IfcElectricDistributionBoard

Material Profile Set Usage

Entity Name |

IfcDistributionPort

IfcCableCarrierSegment | Casing

IfcCableSegment Conductor
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Insulation
Screen
Sheath
Resource Cost
Entity CostType | CostName | ValueType

IfcConstructionEquipmentResource

IfcSubContractResource

Resource Quantity

Entity QuantityType | QuantityName

IfcConstructionEquipmentResource

IfcSubContractResource

Resource Assignment

Entity Type

IfcSubContractResource | IfcActor

Clearance Geometry

Entity RepresentationType | Geometry

IfcElectricApplianceType

IfcElectricDistributionBoard

IfcElectricDistributionBoardType

IfcElectricGenerator

IfcElectricMotor

IfcElectricMotorType

IfcTransformer

IfcChiller

IfcFlowMeter

IfcPump

IfcUnitaryEquipment

Lighting Geometry

Entity Type l Geometry |

IfcLamp

IfcLightFixture | LightSource ‘ IfcLightSource |

4.7.6.2.4 Concept relationship description
Concepts may inherit from other concepts such that more generic rules may be defined at a higher level
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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.
= Roots
= |dentity
»= Revision Control
= Descriptions
= Project
= Project Declaration
=  Project Units
= Conversion Units
= Project Context
» Association
» Classification
= Material
= Material Profile Set
= Material Profile Set Usage
= Definition
=  Object Typing
=  Property Sets
= Properties for Occurrences
= Properties for Types
= Properties for Performance
=  Assignment
= Actor Assignment
= Control Assignment
=  Group Assignment
= Process Assignment
= Resource Assignment
=  Product Type Assignment
= Process Type Assignment
= Composition
= Aggregation
= Element Decomposition
= Spatial Decomposition
= Nesting
= Ports
= Type-Based Ports
= Connectivity
= Spatial Structure
= Spatial Containment
= Space Coverings
= Port Connectivity
=  Sequential Connectivity
» |Interference
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= Actor

= Organization Role
= Control

= Cost

= Calendar
=  Product

= Placement
= Geometry
= Axis Geometry
=  Axis 2D Geometry
= Axis 3D Geometry
=  Footprint Geometry
= FootPrint GeomSet Geometry
= FootPrint Annotation Geometry
= Surface Geometry
= Surface 3D Geometry
= Body Geometry
= Body SurfaceOrSolidModel Geometry
= Body SurfaceModel Geometry
= Body Tessellation Geometry
= Body SweptSolid Geometry
= Body AdvancedSweptSolid Geometry
= Body Brep Geometry
= Body AdvancedBrep Geometry
= Body CSG Geometry
= Body Clipping Geometry
= Clearance Geometry
= Lighting Geometry
= Site Location
= Building Location
=  Grid
=  Process
= Task Scheduling
= Resource
= Resource Cost
= Resource Quantity
= Resource Type
= Resource Cost Rate

4.7.6.2.5 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.

IfcActor
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Design Coordinated

System Operation Design Coordinated x|lo|lo|lx|oOol|lx| O
Product Type Selection System Operation x|lo|lo|lx|Oo|lx]|O
Product Template Product Type Selection x|lo|lo|lx|ol|lx]|oO
Product Type Template Product Template x|o|lo|Oo|O| x| x
Design Schematic Product Type Template x|lo|lo|lo|lOo| x| x
System Layout Design Schematic x|lo|lo|lx|oOo|lx| O
Design Early System Layout x|lo|lo|lx|O|x|O
Product Program Design Early x| O|O|x|O|x|O
Space Program Product Program x| O|O|x|O|lx|O
Project Definition Space Program x|o|lOo|lx|O|x|O
Discipline Specifications Project Definition x|lo|lo|lx|lolxl|oO
Facility Criteria Discipline Specifications x|lo|lolx|lolxl|loO
Concept m Facility Criteria rlolo|lx|lolx| O
c
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Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

IfcPerformanceHistory

Concept
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Identity

Properties for Performance

Control Assignment

IfcTask

Design Coordinated

System Operation

Design Coordinated

Product Type Selection

System Operation

Product Template

Product Type Selection

Product Type Template

Product Template

Design Schematic

Product Type Template

System Layout

Design Schematic

Design Early

System Layout

Product Program

Design Early

Space Program

Product Program

Project Definition

Space Program

Discipline Specifications

Project Definition

-
Facility Criteria r lo |l | | @ .ﬁ% Discipline Specifications
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Design Coordinated

r |l |l |l | | x Design Coordinated r |lo |l | x
System Operation v |l |l |l | | x System Operation r |l || x
Product Type Selection v |l |l |l | | x Product Type Selection v |l |l | x
Product Template Product Template
Product Type Template Product Type Template
Design Schematic v |l |l |l | | x Design Schematic r |l |l | x
System Layout r |l |l || x System Layout r |l || x
Design Early v |l |l |l |l | x Design Early r |l || x
Product Program |l ||l |l | x Product Program r |l || x
Space Program r |l |l || x Space Program r |l | | x
Project Definition v |l |l |l | | x Project Definition r |l || x
Discipline Specifications rlxx|lololo|o Discipline Specifications x
Facility Criteria r|lxx|lololo|o aV% Facility Criteria
—
Concept m (o) Concept m
c =) c | c
15 ) Slt|s
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IfcGri

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

Concept

Identity

Spatial Containment

Placement

Grid

IfcSite

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

R |[R |[R [R |R |[R |[R |R

R |[R |R [R |R |[R |R |R

O[O0 |R |R [R |R [R |R

O[O0 |R |R [R |R [R |R

O [0 |R |R [R |R [R |R

Concept

Identity

Site Location

Spatial Decomposition|R |[R |[R |R |R |[R [R [R

Footprint Geometry

Body Geometry

Placement

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



Page |306

INFORMATION EXCHANGES-SPARKie

Design Coordinated

System Operation
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Product Template
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Design Schematic

System Layout
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O [R |R |[R |[R |R (R
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O R |R |[R |[R |R [R

Facility Criteria

IfcSpace

Concept

Identity

Object Typing

Properties for Occurrences

Placement

Space Coverings

Classification

Body Geometry

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

IfcSpaceType
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Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

IfcCovering

Concept

Identity

Element Decomposition

Spatial Containment

Placement

Footprint Geometry

IfcSlabElementedCase

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline

Facility Criteria

Concept

Identity

Placement

Surface Geometry

Spatial Containment

Aggregation

Footprint Geometry

Axis Geometry
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IfcWwallElementedCase

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

Concept

Identity

Placement

Axis Geometry

Surface Geometry

Spatial Containment

Aggregation

ircui

IfcDistributionC

Design Coordinated

System Operation

Product Type Selection

Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition

Discipline Specifications

Facility Criteria

Concept

Identity

Properties for Occurrences

Group Assignment

IfcDistributionPort
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Design Coordinated r |l |l | | @ Design Coordinated |l || x Design Coordinated
System Operation r |l |l | | @ System Operation v |l || x System Operation
Product Type Selection r |l | | ¢ | @ Product Type Selection r |l |l | Product Type Selection
Product Template r |l | | ¢ | @ Product Template Product Template
Product Type Template r |l |l | | @ Product Type Template Product Type Template
Design Schematic r |l |l | | @ Design Schematic v |l || x Design Schematic
System Layout |l |l | x System Layout r |l | | x System Layout
Design Early v |l |l | ¢ | Design Early v |l || x Design Early
Product Program r |l |l | | x Product Program Product Program
Space Program Space Program Space Program
Project Definition m Project Definition v |l || x Project Definition
Discipline Specifications m Discipline Specifications r |l |l | Discipline Specifications r | x
Facility Criteria >\ Facility Criteria Facility Criteria r | x
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Properties for Occurrences |R R

Organization Role

IfcSubContractResource

Design Coordinated

System Operation

Product Type Selection

Product Template
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Design Schematic
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Product Template

Product Type Template

Design Schematic

System Layout

Design Early

Product Program

Space Program

Project Definition
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Facility Criteria

IfcSubContractResourceType

Concept
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Resource Cost Rate

Design Coordinated

System Operation

Product Type

Product Template

Product Type

Design Schematic

System Layout
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Identity R |[R |R |R |R
Properties for Types R |R |R |R |R
Type-Based Ports R |[R |R |R |R
Classification R |R |R |R |R
Product Type Assignment R |[R |O |R |R
IfcFlowMeter
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Identity R R |[R |R |R |R R |[R |R
Object Typing R R |[R |R [R |R R |R |R
Properties for Occurrences (¢} R |[R |R [R |R R |R |R
Ports (6] R |[R |R |R |R R |[R |R
Spatial Containment (¢} R |O |R [R |R R |R |R
Body Geometry (0] R |O |R |R |R R |[R |R
Placement O R |O |R |[R |R R |[R |R
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Footprint Geometry (0] R |O |R |R |O R |R
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Identity R |[R |R |R |R
Properties for Types R |[R |R |R |R
Type-Based Ports R |[R |R |R |R
Classification R |[R |R [R |R
Product Type Assignment R |[R |O |R |R

4.7.6.3 Concept reusability

4.7.6.3.1 Concept list

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

. Identity

. Properties for Occurrences
. Organization Role

. Actor Assignment

. Revision Control

. Descriptions

. Spatial Decomposition

o Conversion Units

. Project Context

. Project Declaration

. Properties for Performance
. Control Assignment

. Process Assignment

. Sequential Connectivity

J Task Scheduling

. Nesting

. Process Type Assignment
o Calendar

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



INFORMATION EXCHANGES-SPARKie - Page |33

o Aggregation

o Classification

. Building Location

o Placement

. Element Decomposition
. Object Typing

. Footprint Geometry

. Body Geometry

. Spatial Containment

) Grid

o Site Location

. Space Coverings

. Properties for Types

. Ports

. Product Type Assignment
. Type-Based Ports

. Surface Geometry

. Axis Geometry

. Group Assignment

. Material Profile Set Usage
. Port Connectivity

o Cost

. Resource Cost

. Resource Quantity

. Resource Assignment

. Resource Cost Rate

. Interference

o Material Profile Set

. Clearance Geometry

. Lighting Geometry

4.7.6.3.2 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.
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Identity X [ X | X | X [X | X [X
Properties for Occurrences | X |X |X |X X | X
Organization Role X | X
Actor Assignment X X X | X
Revision Control X X X [X | X [X
Descriptions X X | X
Spatial Decomposition X X | X [X [X
Conversion Units X X X [ X |X
Project Context X X [ X
Project Declaration X | X | X [X [X | X |X
Properties for Performance | X X X [ X
Control Assignment X [ X | X |X X [ X
Process Assignment X X
Sequential Connectivity X X X
Task Scheduling X X X
Nesting X X X | X
Process Type Assignment X
Calendar X X X
Aggregation X X | X | X [X
Classification X [X | X | X [X |X
Building Location X
Placement X X X
Element Decomposition X X
Object Typing X | X | X [X [X [X
Footprint Geometry X X
Body Geometry X X X
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Spatial Containment X | X X X | X
Grid X
Site Location X X
Space Coverings X
Properties for Types X | X [X X | X
Ports X X X
Product Type Assignment | X X X
Type-Based Ports X | X
Surface Geometry X X | X
Axis Geometry X X X
Group Assignment X | X X X | X
Material Profile Set Usage |X X | X
Port Connectivity X X X | X
Cost X
Resource Cost X X | X
Resource Quantity X X | X
Resource Assignment X X [ X
Resource Cost Rate X | X
Interference X X
Material Profile Set X X X
Clearance Geometry X X | X
Lighting Geometry X X

4.7.6.3.3 (not used)

4.7.6.3.4 Concept business rule list
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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 at each usage of the business rule.

Identity

Reference Cardinality | Parameter

\IfcRoot.Globalld

\IfcRoot.Globalld\IfcGloballyUniqueld

\IfcRoot.Name

\IfcRoot.Name\lfcLabel

\IfcRoot.Description

\IfcRoot.Description\IfcText

Properties for Occurrences

Reference

Cardinality

Parameter

\IfcObject.PredefinedType

PredefinedType

\IfcObject.IsDefinedBy

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Na
me

Name

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Ha
sProperties

\IfcObject.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPropertySet.Ha
sProperties\IfcProperty

Organization Role

Reference

Cardinality

Parameter

\IfcActor.TheActor

\IfcActor.TheActor\IfcOrganization

\IfcActor.TheActor\IfcOrganization.ldentification

\IfcActor.TheActor\IfcOrganization.ldentification\Ifcldentifier

\IfcActor.TheActor\IfcOrganization.Name

\IfcActor.TheActor\IfcOrganization.Name\lfcLabel

\IfcActor.TheActor\IfcOrganization.Roles

\IfcActor.TheActor\IfcOrganization.Roles\IfcActorRole

\IfcActor.TheActor\IfcOrganization.Roles\IfcActorRole.Role

Role
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\IfcActor.TheActor\IfcOrganization.Roles\IfcActorRole.UserDefinedRole

UserDefinedRole

\IfcActor.TheActor\IfcOrganization.Addresses

\IfcActor.TheActor\IfcOrganization.Addresses\IfcTelecomAddress

\IfcActor.TheActor\IfcOrganization.Addresses\IfcTelecomAddress.ElectronicMailAddresses

\IfcActor.TheActor\IfcOrganization.Addresses\IfcTelecomAddress.ElectronicMailAddresses\IfcLa
bel

Actor Assignment

Reference Cardinality | Parameter

\IfcActor.IsActingUpon

\IfcActor.IsActingUpon\IfcRelAssignsToActor

\IfcActor.IsActingUpon\IfcRelAssignsToActor.RelatedObjects Type

\IfcActor.IsActingUpon\IfcRelAssignsToActor.RelatedObjects\IfcControl

Revision Control

Reference

Cardinality

Parameter

\IfcRoot.OwnerHistory

\IfcRoot.OwnerHistory\lIfcOwnerHistory

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser\IfcPersonAndOrganization

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser\IfcPersonAndOrganization.ThePerson

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser\IfcPersonAndOrganization.ThePerson\IfcP
erson

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser\IfcPersonAndOrganization.TheOrganizatio
n

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningUser\IfcPersonAndOrganization.TheOrganizatio
n\IfcOrganization

\IfcRoot.OwnerHistory\lIfcOwnerHistory.OwningApplication

\IfcRoot.OwnerHistory\IfcOwnerHistory.OwningApplication\IfcApplication

\IfcRoot.OwnerHistory\IfcOwnerHistory.OwningApplication\IfcApplication.ApplicationDeveloper

\IfcRoot.OwnerHistory\IfcOwnerHistory.OwningApplication\IfcApplication.ApplicationDeveloper\
IfcOrganization

\IfcRoot.OwnerHistory\IfcOwnerHistory.State

\IfcRoot.OwnerHistory\IfcOwnerHistory.State\lfcStateEnum

\IfcRoot.OwnerHistory\IfcOwnerHistory.ChangeAction

\IfcRoot.OwnerHistory\IfcOwnerHistory.ChangeAction\IfcChangeActionEnum

\IfcRoot.OwnerHistory\IfcOwnerHistory.CreationDate

\IfcRoot.OwnerHistory\IfcOwnerHistory.CreationDate\IlfcTimeStamp
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Descriptions

Reference Cardinality | Parameter

\IfcRoot.Description

\IfcRoot.Description\IfcText

Spatial Decomposition

Reference

Cardinality

Parameter

\IfcObjectDefinition.IsDecomposedBy

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects

Spatial Parts

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects\IfcSpatialElement

Conversion Units

Reference

Cardinality

Parameter

\IfcContext.UnitsInContext

\IfcContext.UnitsInContext\IfcUnitAssignment

\IfcContext.UnitsInContext\IfcUnitAssignment.Units

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.UnitTyp
e

UnitType

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.UnitTyp
e\lfcUnitEnum

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Name

Name

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Name\l
fcLabel

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\lIfcMeasureWithUnit

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.ValueComponent

ConversionType

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.ValueComponent\IfcReal

ConversionFacto
r

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.UnitComponent

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\lIfcMeasureWithUnit.UnitComponent\IfcSIUnit

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.UnitComponent\IfcSIUnit.Prefix

BaseUnitPrefix

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.UnitComponent\IfcSIUnit.Prefix\IfcSIPrefix

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.UnitComponent\IfcSIUnit.Name

BaseUnitName

\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionFactor\IfcMeasureWithUnit.UnitComponent\IfcSIUnit.Name\IlfcSIUnitName
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\IfcContext.UnitsInContext\IfcUnitAssignment.Units\IfcConversionBasedUnitWithOffset.Conver
sionOffset

ConversionOffset

Project Context

Reference

Cardinality

Parameter

\IfcContext.RepresentationContexts

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.Contextldentifier

Contextldentifier

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.Contextldentifier\IfcL
abel

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.ContextType

ContextType

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.ContextType\lfcLabel

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.CoordinateSpaceDime
nsion

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.CoordinateSpaceDime
nsion\lIfcDimensionCount

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.WorldCoordinateSyste
m

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.WorldCoordinateSyste
m\IfcAxis2Placement3D

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.TrueNorth

\IfcContext.RepresentationContexts\IfcGeometricRepresentationContext.TrueNorth\IfcDirection

Project Declaration

Reference Cardinality | Parameter

\IfcContext.Declares

\IfcContext.Declares\IfcRelDeclares

\IfcContext.Declares\IfcRelDeclares.RelatedDefinitions Type

\IfcContext.Declares\IfcRelDeclares.RelatedDefinitions\IfcObjectDefinition

Properties for Performance

Reference

Cardinality

Parameter

\IfcPerformanceHistory.lsDefinedBy

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties

\IfcPerformanceHistory.lsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference
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Reference

Cardinality

Parameter

\IfcPerformanceHistory.lsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values\IfclrregularTimeSeriesValue

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values\IfclrregularTimeSeriesValue. TimeStamp

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values\IfclrregularTimeSeriesValue.TimeStamp\lfcDateTime

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values\IfclrregularTimeSeriesValue.ListValues

\IfcPerformanceHistory.IsDefinedBy\IfcRelDefinesByProperties.RelatingPropertyDefinition\IfcPr
opertySet.HasProperties\IfcPropertyReferenceValue.PropertyReference\lfclrregularTimeSeries.
Values\IfclrregularTimeSeriesValue.ListValues\IfcValue

Control Assignment

Reference Cardinality | Parameter

\IfcControl.Controls

\IfcControl.Controls\IfcRelAssignsToControl

\IfcControl.Controls\IfcRelAssignsToControl.RelatedObjects Type

\IfcControl.Controls\IfcRelAssignsToControl.RelatedObjects\IfcObject

Process Assignment

Reference Cardinality | Parameter

\IfcProcess.OperatesOn

\IfcProcess.OperatesOn\IfcRelAssignsToProcess

\IfcProcess.OperatesOn\IfcRelAssignsToProcess.RelatedObjects Type

\IfcProcess.OperatesOn\IfcRelAssignsToProcess.RelatedObjects\IfcResource

Sequential Connectivity

Reference Cardinality | Parameter

\IfcProcess.IsPredecessorTo

\IfcProcess.IsPredecessorTo\lfcRelSequence

\IfcProcess.lIsPredecessorTo\lfcRelSequence.RelatedProcess

\IfcProcess.IsPredecessorTo\lfcRelSequence.RelatedProcess\IfcProcess

\IfcProcess.lIsSuccessorFrom

\IfcProcess.lIsSuccessorFrom\IfcRelSequence
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\IfcProcess.IsSuccessorFrom\IfcRelSequence.RelatingProcess

\IfcProcess.IsSuccessorFrom\IfcRelSequence.RelatingProcess\IfcProcess

Task Scheduling

Reference

Cardinality

Parameter

\IfcTask.TaskTime

\IfcTask.TaskTime\lfcTaskTimeRecurring

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleStart

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleStart\IfcDateTime

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleFinish

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleFinish\IfcDateTime

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleDuration

\IfcTask.TaskTime\lfcTaskTimeRecurring.ScheduleDuration\IfcDuration

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.RecurrenceType

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.RecurrenceType\lfc
RecurrenceTypeEnum

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.DayComponent

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.DayComponent\Ifc
DaylnMonthNumber

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.WeekdayComponen
t

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.WeekdayComponen
t\IfcDaylnWeekNumber

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.MonthComponent

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.MonthComponent\If
cMonthInYearNumber

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Position

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Position\Ifcinteger

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Interval

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Interval\lfcinteger

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Occurrences

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.Occurrences\Ifcinte
ger

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods\IfcTim
ePeriod

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods\IfcTim
ePeriod.StartTime
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Reference Cardinality

Parameter

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods\IfcTim
ePeriod.StartTime\lfcTime

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods\IfcTim
ePeriod.EndTime

\IfcTask.TaskTime\lfcTaskTimeRecurring.Recurrance\lfcRecurrencePattern.TimePeriods\IfcTim
ePeriod.EndTime\lfcTime

Nesting

Reference Cardinality | Parameter

\IfcObjectDefinition.IsNestedBy

\IfcObjectDefinition.IsNestedBy\IfcRelNests

\IfcObjectDefinition.IsNestedBy\IfcRelNests.RelatedObjects Type

\IfcObjectDefinition.IsNestedBy\IfcRelNests.RelatedObjects\IfcObject

Process Type Assignment

Reference Cardinality | Parameter

\IfcTypeProcess.OperatesOn

\IfcTypeProcess.OperatesOn\IfcRelAssignsToProcess

\IfcTypeProcess.OperatesOn\IfcRelAssignsToProcess.RelatedObjects Type

\IfcTypeProcess.OperatesOn\IfcRelAssignsToProcess.RelatedObjects\IfcTypeResource

Calendar

Reference

Cardinality | Parameter

\IfcWorkCalendar.WorkingTimes

\IfcWorkCalendar.WorkingTimes\IfcWorkTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.RecurrenceTy
pe

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.RecurrenceTy
pe\lfcRecurrenceTypeEnum

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

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\lIfcRecurrencePattern.TimePeriods\I
fcTimePeriod

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\lIfcRecurrencePattern.TimePeriods\I
fcTimePeriod.StartTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\I
fcTimePeriod.StartTime\lfcTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\I
fcTimePeriod.EndTime

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.RecurrencePattern\IfcRecurrencePattern.TimePeriods\I
fcTimePeriod.EndTime\lfcTime

National BIM Standard — United States® Version 3

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




INFORMATION EXCHANGES-SPARKie - Page |345

Reference

Cardinality

Parameter

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Start

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Start\IfcDate

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Finish

\IfcWorkCalendar.WorkingTimes\IfcWorkTime.Finish\IfcDate

Aggregation

Reference Cardinality | Parameter

\IfcObjectDefinition.PredefinedType PredefinedType

\IfcObjectDefinition.IsDecomposedBy

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects RelatedObjects

\IfcObjectDefinition.IsDecomposedBy\IfcRelAggregates.RelatedObjects\IfcObject

Classification

Reference

Cardinality

Parameter

\IfcObjectDefinition.HasAssociations

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ldentification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ldentification\Ifcldentifier

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.Source

Source

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.Source\lfcLabel

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.Name

Name

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.Name\lfcLabel

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.ReferenceTokens

Tokens

\IfcObjectDefinition.HasAssociations\IfcRelAssociatesClassification.RelatingClassification\IfcClassificati
onReference.ReferencedSource\lfcClassification.ReferenceTokens\Ifcldentifier

Building Location

| Reference Cardinality | Parameter
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\IfcBuilding.ElevationOfRefHeight

\IfcBuilding.ElevationOfRefHeight\IfcLengthMeasure

\IfcBuilding.ElevationOfTerrain

\IfcBuilding.ElevationOfTerrain\IfcLengthMeasure

\IfcBuilding.BuildingAddress

\IfcBuilding.BuildingAddress\IfcPostalAddress

\IfcBuilding.BuildingAddress\IfcPostalAddress.AddressLines

\IfcBuilding.BuildingAddress\IfcPostalAddress.AddressLines\IfcLabel

\IfcBuilding.BuildingAddress\IfcPostalAddress.Town

\IfcBuilding.BuildingAddress\IfcPostalAddress.Town\IfcLabel

\IfcBuilding.BuildingAddress\IfcPostalAddress.Region

\IfcBuilding.BuildingAddress\IfcPostalAddress.Region\IfcLabel

\IfcBuilding.BuildingAddress\IfcPostalAddress.PostalCode

\IfcBuilding.BuildingAddress\IfcPostalAddress.PostalCode\lfcLabel

\IfcBuilding.BuildingAddress\IfcPostalAddress.Country

\IfcBuilding.BuildingAddress\IfcPostalAddress.Country\lfcLabel

Placement
Reference Cardinality | Parameter
\IfcProduct.ObjectPlacement [0:1] Type

\IfcProduct.ObjectPlacement\IfcLocalPlacement

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcC
artesianPoint

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcC
artesianPoint.Dim

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcC
artesianPoint.Dim\IfcDimensionCount

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcC
artesianPoint.Dim\IfcDimensionCount.Value=3

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirect
ion

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirect
ion.Dim

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirect
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Reference

Cardinality

Parameter

ion.Dim\IfcDimensionCount

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirect
ion.Dim\IfcDimensionCount.Value=3

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\
IfcDirection

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\
IfcDirection.Dim

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\
IfcDirection.Dim\IfcDimensionCount

\IfcProduct.ObjectPlacement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\
IfcDirection.Dim\IfcDimensionCount.Value=3

\IfcProduct.ObjectPlacement\IfcLocalPlacement.PlacementRelTo

\IfcProduct.ObjectPlacement\IfcLocalPlacement.PlacementRelTo\lfcLocalPlacement

Element Decomposition

Reference Cardinality | Parameter

\IfcElement.IsDecomposedBy

\IfcElement.IsDecomposedBy\IfcRelAggregates

\IfcElement.IsDecomposedBy\IfcRelAggregates.RelatedObjects RelatedObjects

\IfcElement.IsDecomposedBy\IfcRelAggregates.RelatedObjects\IfcElement

Object Typing

Reference Cardinality | Parameter

\IfcObject.IsTypedBy

\IfcObject.IsTypedBy\IfcRelDefinesByType

\IfcObject.IsTypedBy\IfcRelDefinesByType.RelatingType Type

\IfcObject.IsTypedBy\IfcRelDefinesByType.RelatingType\lfcTypeObject

Footprint Geometry

Reference

Cardinality

Parameter

\IfcProduct.Representation

\IfcProduct.Representation\IfcProductDefinitionShape

\IfcProduct.Representation\IfcProductDefinitionShape.Representations

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationldentifier

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationldentifier\IfcLabel

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr

esentationldentifier\lIfcLabel.Value=Footprint
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Reference

Cardinality

Parameter

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationType

Representat
ionType

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationType\lfcLabel

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationType\lfcLabel.Value=GeometricCurveSet

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
S

Geometry

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements\IfcBoundedCurve

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements\IfcBoundedCurve.StyledByltem

[0:1]

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements\IfcBoundedCurve.StyledByltem\IfcStyledltem

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements\IfcBoundedCurve.StyledByltem\IfcStyledltem.Styles

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.Elements\IfcBoundedCurve.StyledByltem\IfcStyledItem.Styles\IfcCurveStyl
e

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.StyledByltem

[0:1]

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.StyledByltem\IfcStyledltem

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.StyledByltem\IfcStyledltem.Styles

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcGeometricCurveSet.StyledByltem\IfcStyledltem.Styles\IfcFillAreaStyle

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Cont
extOfltems

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Cont
extOfltems\IfcGeometricRepresentationContext

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Layer
Assignments

\IfcProduct.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Layer
Assignments\IfcPresentationLayerAssignment

Body Geometry

Reference

Cardinality

Parameter

\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Cont
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extOfltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Cont
extOfltems\IfcGeometricRepresentationContext

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationldentifier

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationldentifier\lIfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationldentifier\lfcLabel.Value=Body

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationType

Representati
onType

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repr
esentationType\lfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
S

Geometry

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcSolidModel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcSolidModel.StyledByltem

[0:1]

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcSolidModel.StyledByltem\IfcStyledltem

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcSolidModel.StyledByltem\IfcStyledltem.Styles

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltem
s\IfcSolidModel.StyledByltem\IfcStyledltem.Styles\IfcSurfaceStyle

Spatial Containment

Reference

Cardinality

Parameter

\IfcElement.ContainedInStructure

\IfcElement.ContainedInStructure\lfcRelContainedInSpatialStructure

\IfcElement.ContainedInStructure\lfcRelContainedInSpatialStructure.RelatingStructure

Structure

\IfcElement.ContainedInStructure\lfcRelContainedInSpatialStructure.RelatingStructure\lfcSpatialStru
ctureElement

Grid

Reference Cardinality | Parameter

\IfcGrid.PredefinedType GridType

\IfcGrid.PredefinedType\lfcGridTypeEnum

\IfcGrid.UAxes

\IfcGrid.UAxes\IfcGridAxis

\IfcGrid.UAxes\IfcGridAxis.AxisTag

\IfcGrid.UAxes\IfcGridAxis.AxisTag\IfcLabel

\IfcGrid.UAxes\IfcGridAxis.AxisCurve UCurve

\IfcGrid.UAxes\IfcGridAxis.AxisCurve\lfcCurve

\IfcGrid.VAxes
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Reference Cardinality

Parameter

\IfcGrid.VAxes\IfcGridAxis

\IfcGrid.VAxes\IfcGridAxis.AxisTag

\IfcGrid.VAxes\IfcGridAxis.AxisTag\IfcLabel

\IfcGrid.VAxes\IfcGridAxis.AxisCurve VCurve
\IfcGrid.VAxes\IfcGridAxis.AxisCurve\lfcCurve

Site Location

Reference Cardinality | Parameter

\IfcSite.RefLatitude

\IfcSite.RefLatitude\IfcCompoundPlaneAngleMeasure

\IfcSite.RefLongitude

\IfcSite.RefLongitude\IfcCompoundPlaneAngleMeasure

\IfcSite.RefElevation

\IfcSite.RefElevation\IfcLengthMeasure

\IfcSite.LandTitleNumber

\IfcSite.LandTitleNumber\IfcLabel

\IfcSite.SiteAddress

\IfcSite.SiteAddress\IfcPostalAddress

\IfcSite.SiteAddress\IfcPostalAddress.AddressLines

\IfcSite.SiteAddress\IfcPostalAddress.AddressLines\IfcLabel

\IfcSite.SiteAddress\IfcPostalAddress.Town

\IfcSite.SiteAddress\IfcPostalAddress.Town\IfcLabel

\IfcSite.SiteAddress\IfcPostalAddress.Region

\IfcSite.SiteAddress\IfcPostalAddress.Region\IfcLabel

\IfcSite.SiteAddress\IfcPostalAddress.Country

\IfcSite.SiteAddress\IfcPostalAddress.Country\lfcLabel

\IfcSite.SiteAddress\IfcPostalAddress.PostalCode

\IfcSite.SiteAddress\IfcPostalAddress.PostalCode\lfcLabel

Space Coverings

Reference

Cardinality

Parameter

\IfcSpace.HasCoverings

\IfcSpace.HasCoverings\IfcRelCoversSpaces

\IfcSpace.HasCoverings\IfcRelCoversSpaces.RelatedCoverings

\IfcSpace.HasCoverings\IfcRelCoversSpaces.RelatedCoverings\IfcCovering
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Reference

Cardinality

Parameter

\IfcSpace.HasCoverings\IfcRelCoversSpaces.RelatedCoverings\IfcCovering.PredefinedType

CoveringType

\IfcSpace.HasCoverings\IfcRelCoversSpaces.RelatedCoverings\IfcCovering.PredefinedType\lfcCover
ingTypeEnum

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

Ports

Reference

Cardinality

Parameter

\IfcDistributionElement.PredefinedType

PredefinedType

\IfcDistributionElement.IsNestedBy

\IfcDistributionElement.IsNestedBy\IfcRelNests

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Name

Name

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Name\lfcLabel

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.FlowDirection

Flow

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.FlowDirection\If
cFlowDirectionEnum

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.PredefinedType

Type

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.PredefinedType\
IfcDistributionSystemEnum

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcCartesianPoint

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis
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Reference

Cardinality

Parameter

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlacemen
t\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\IfcDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet.MaterialProfiles

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet\lIfcMaterialProfil
eSet.MaterialProfiles\IfcMaterialProfile

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet.MaterialProfiles\IfcMaterialProfile.Material

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet.MaterialProfiles\IfcMaterialProfile.Material\lIfcMaterial

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet.MaterialProfiles\IfcMaterialProfile.Profile

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.HasAssociations
\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSetUsage.ForProfileSet\IfcMaterialProfil
eSet.MaterialProfiles\IfcMaterialProfile.Profile\IfcProfileDef

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement
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Reference

Cardinality

Parameter

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.Location

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.Location\IfcCartesianPoint

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.Axis

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.Axis\IfcDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.RefDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.ObjectPlacement\IfcLocalPlacement.Relativ
ePlacement\IfcAxis2Placement3D.RefDirection\IfcDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.Name

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.Name\lfcLabel

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.FlowDirection

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.FlowDirection\IfcFlowDirectionEnum

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.PredefinedType

\IfcDistributionElement.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.IsDeclaredBy\If
cRelDefinesByObject.RelatingObject\IfcDistributionPort.PredefinedType\lfcDistributionSystemEnu
m

Product Type Assignment

Reference Cardinality

Parameter

\IfcTypeProduct.ReferencedBy

\IfcTypeProduct.ReferencedBy\IfcRelAssignsToProduct

\IfcTypeProduct.ReferencedBy\IfcRelAssignsToProduct.RelatedObjects

Type

\IfcTypeProduct.ReferencedBy\IfcRelAssignsToProduct.RelatedObjects\IfcTypeProcess

Type-Based Ports

Reference

Cardinality

Parameter

\IfcDistributionElementType.IsNestedBy

\IfcDistributionElementType.IsNestedBy\IfcRelNests

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects
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Reference

Cardinality

Parameter

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Name

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Name\lfcLa
bel

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.FlowDirecti
on

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.FlowDirecti
on\IfcFlowDirectionEnum

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Predefined
Type

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.Predefined
Type\lfcDistributionSystemEnum

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Location\IfcCartesianPoint

\IfcDistributionElementType.lsNestedBy\lfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis

\IfcDistributionElementType.IsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.Axis\IfcDirection

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection

\IfcDistributionElementType.lsNestedBy\IfcRelNests.RelatedObjects\IfcDistributionPort.ObjectPlac
ement\IfcLocalPlacement.RelativePlacement\IfcAxis2Placement3D.RefDirection\IfcDirection

Surface Geometry

Reference

Cardinality

Parameter

\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Co
ntextOfltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Co
ntextOfltems\IfcGeometricRepresentationContext

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Re
presentationldentifier

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Re
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Reference

Cardinality

Parameter

presentationldentifier\IfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationldentifier\IfcLabel.Value=Surface

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType

Re

Representation
Type

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType\lfcLabel

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType\lfcLabel.Value=Surface3D

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems

t

Geometry

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems\IfcBoundedSurface

t

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems\IfcBoundedSurface.StyledByltem

t

[0:1]

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems\IfcBoundedSurface.StyledByltem\IfcStyledltem

t

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems\IfcBoundedSurface.StyledByltem\IfcStyledltem.Styles

t

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems\IfcBoundedSurface.StyledByltem\IfcStyledltem.Styles\IfcSurfaceStyle

t

AXxis Geometry

Reference

Cardinality

Parameter

\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ntextOfltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ntextOfltems\IfcGeometricRepresentationContext

Co

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationldentifier

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationldentifier\IfcLabel

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationldentifier\IfcLabel.Value=Axis

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType

Re

Representation
Type

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType\lfcLabel

Re

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
presentationType\lfcLabel.Value=Curve3D

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.
ems

It

Geometry
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Reference

Cardinality

Parameter

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.It

ems\IfcBoundedCurve

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.It

ems\IfcBoundedCurve.StyledByltem

[0:1]

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.It

ems\IfcBoundedCurve.StyledByltem\IfcStyledltem

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.It

ems\IfcBoundedCurve.StyledByltem\IfcStyledItem.Styles

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.It

ems\IfcBoundedCurve.StyledByltem\IfcStyledltem.Styles\IfcCurveStyle

Group Assignment

Reference Cardinality | Parameter

\IfcGroup.IsGroupedBy

\IfcGroup.IsGroupedBy\IfcRelAssignsToGroup

\IfcGroup.IsGroupedBy\IfcRelAssignsToGroup.RelatedObjects Type

\IfcGroup.lIsGroupedBy\IfcRelAssignsToGroup.RelatedObjects\IfcProduct

Material Profile Set Usage

Reference

Cardinality

Parameter

\IfcProduct.HasAssociations

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSetUsage.F
orProfileSet

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile.Name

Name

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile.Material

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile.Material\IfcMaterial

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile.Profile

\IfcProduct.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSetUsage.F
orProfileSet\IfcMaterialProfileSet.MaterialProfiles\IfcMaterialProfile.Profile\IfcProfileDef

Port Connectivity

| Reference Cardinality | Parameter
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Reference

Cardinality | Parameter

\IfcDistributionPort.ConnectedTo

\IfcDistributionPort.ConnectedTo\IlfcRelConnectsPorts

\IfcDistributionPort.ConnectedTo\IlfcRelConnectsPorts.RelatedPort

\IfcDistributionPort.ConnectedTo\lfcRelConnectsPorts.RelatedPort\IfcDistributionPort

\IfcDistributionPort.ConnectedTo\lIfcRelConnectsPorts.RealizingElement

\IfcDistributionPort.ConnectedTo\lfcRelConnectsPorts.RealizingElement\IfcFlowSegment

Cost

Reference Cardinality | Parameter
\IfcCostltem.CostValues

\IfcCostltem.CostValues\IfcCostValue

\IfcCostltem.CostValues\IfcCostValue.AppliedValue
\IfcCostltem.CostValues\IfcCostValue.AppliedValue\lIfcMonetaryMeasure
\IfcCostltem.CostValues\IfcCostValue.ApplicableDate
\IfcCostltem.CostValues\IfcCostValue.ApplicableDate\lfcDate
\IfcCostltem.CostValues\IfcCostValue.FixedUntilDate
\IfcCostltem.CostValues\IfcCostValue.FixedUntilDate\lfcDate

Resource Cost

Reference Cardinality | Parameter
\IfcConstructionResource.BaseCosts CostType
\IfcConstructionResource.BaseCosts\IfcAppliedValue
\IfcConstructionResource.BaseCosts\IfcAppliedValue.Name CostName
\IfcConstructionResource.BaseCosts\IfcAppliedValue.Name\lfcLabel
\IfcConstructionResource.BaseCosts\IfcAppliedValue.AppliedValue ValueType
Resource Quantity

Reference Cardinality | Parameter
\IfcConstructionResource.BaseQuantity QuantityType
\IfcConstructionResource.BaseQuantity\lIfcPhysicalSimpleQuantity
\IfcConstructionResource.BaseQuantity\IfcPhysicalSimpleQuantity.Name QuantityName
\IfcConstructionResource.BaseQuantity\IfcPhysicalSimpleQuantity.Name\lfcLabel

Resource Assignment

Reference Cardinality

Parameter

\IfcResource.ResourceOf

\IfcResource.ResourceOf\IfcRelAssignsToResource
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Reference Cardinality | Parameter

\IfcResource.ResourceOf\lfcRelAssignsToResource.RelatedObjects Type

\IfcResource.ResourceOf\lIfcRelAssignsToResource.RelatedObjects\IfcActor

\IfcResource.ResourceOf\IfcRelAssignsToResource.RelatedObjects\IfcProduct

Resource Cost Rate

Reference Cardinality | Parameter
\IfcConstructionResourceType.BaseCosts

\IfcConstructionResourceType.BaseCosts\IfcCostValue
\IfcConstructionResourceType.BaseCosts\IfcCostValue.AppliedValue
\IfcConstructionResourceType.BaseCosts\IfcCostValue.AppliedValue\lIfcMonetaryMeasure
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis\IfcMeasureWithUnit
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis\IfcMeasureWithUnit.ValueComponent
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis\IfcMeasureWithUnit.ValueComponent
\IfcValue
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis\IfcMeasureWithUnit.UnitComponent
\IfcConstructionResourceType.BaseCosts\IfcCostValue.UnitBasis\IfcMeasureWithUnit.UnitComponent\I
fcUnit

Interference

Reference Cardinality | Parameter
\IfcElement.InterferesElements

\IfcElement.InterferesElements\IfcRellnterferesElements
\IfcElement.InterferesElements\IfcRellnterferesElements.RelatingElement
\IfcElement.InterferesElements\IfcRellnterferesElements.RelatingElement\IfcElement

Material Profile Set

Reference Cardinality | Parameter
\IfcElementType.HasAssociations

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi | [0:1]
alProfiles\IfcMaterialProfile.Material
\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\lIfcMaterial
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Reference

Cardinality

Parameter

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial. HasRepresentation

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\lIfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\lIfcMaterial.HasRepresentation\IfcMaterialDefinitionRepresentation

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations\IfcStyledRepresentation

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations\IfcStyledRepresentation.ltems

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations\IfcStyledRepresentation.ltems\IfcStyledltem

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial. HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations\IfcStyledRepresentation.ltems\IfcStyledltem.Styles

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\lIfcMaterial. HasRepresentation\IfcMaterialDefinitionRepresentation
.Representations\IfcStyledRepresentation.ltems\IfcStyledltem.Styles\IfcPresentationStyle

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasProperties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\IfcMaterial.HasProperties\IfcMaterialProperties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\lIfcMaterial.HasProperties\IfcMaterialProperties.Properties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Material\lIfcMaterial.HasProperties\IfcMaterialProperties.Properties\IfcPrope
rty

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile

[1:1]

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile\IfcProfileDef

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile\lfcProfileDef.HasProperties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile\IfcProfileDef.HasProperties\IfcProfileProperties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile\IfcProfileDef.HasProperties\IfcProfileProperties.Properties

\IfcElementType.HasAssociations\IfcRelAssociatesMaterial.RelatingMaterial\IfcMaterialProfileSet.Materi
alProfiles\IfcMaterialProfile.Profile\IfcProfileDef.HasProperties\IfcProfileProperties.Properties\IfcPropert

y

Clearance Geometry

Reference

Cardinality

Parameter

\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations
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Reference

Cardinality

Parameter

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Conte
xtOfltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Conte
xtOfltems\IfcGeometricRepresentationContext

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier\IfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier\IfcLabel.Value=Clearance

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationType

Representat
ionType

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationType\lfcLabel

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

Geometry

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

Lighting Geometry

Reference

Cardinality

Parameter

\IfcElement.Representation

\IfcElement.Representation\IfcProductDefinitionShape

\IfcElement.Representation\IfcProductDefinitionShape.Representations

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Conte
xtOfltems

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Conte
xtOfltems\IfcGeometricRepresentationContext

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier\IfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationldentifier\IfcLabel.Value=Lighting

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationType

Type

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationType\lfcLabel

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.Repre
sentationType\lfcLabel.Value=LightSource

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

Geometry

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

\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems
\IfcLightSource.LightColour
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\IfcElement.Representation\IfcProductDefinitionShape.Representations\IfcShapeRepresentation.ltems
\IfcLightSource.LightColour\IfcColourRgb

4.7.6.3.5 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. 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.

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.

OwnerHistory
Name Description

Description
RelatedObjects
RelatingProperty Definit

Organization Role

Contact information indicates roles and addresses of people and organizations.

IfeOrgant IfcLabel
Globalld ldentification
OwnerHistory
Name Description
Description Bo\es L7

Role
UserDefinedRole
Description

HecTelecomAddress

Purpose

Description
UserDefinedPurpose

Teley Nu A
— FacsimileNumbers A
s&ctingUpon S[0:? PagerMumber
ElectronicMailAddresses  L[1:7]—
win\vHomePageURL
L ing| D L[1:7]

Actor Assignment
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Actors may have assignments indicating objects for which they have responsibility. An example of such assignment is a work
order assigned to an organization.

IfcRelAssians T« HcControl (ABS)
Globalld Globalld Globalld
OwnerHistony OwnerHistory OwnerHistony
Name
Description Description Description
H; nents S[0:? RelatedObjects SI:2) H: nents
RelatedObjectsType
RelatingActor
[actingRole

Revision Control

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 model
server. 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.

To support a model server scenario, each object may be marked with a change action 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 direct attributes change, attributes on a referenced resource definition (any entity not
deriving from IfcRoot) change, items are added or removed from sets, or items are added, removed, or reordered within lists.

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.

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.Objectldentifier IFC-GUID is only valid within the scope of the
referencing project, and a separate library reference identifies a project library based object within its originating model server.

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.

HePersonAndOrganizabion IfcPerson

ThePerson Identification
OwningApplication TheOrganization Familyhame
State Foles L GivenName
Changeh MiddleNames LI1:71
LastModifiedDate icabon PrefixTitles LI1:71
LasthModifyingUser ApplicationDeveloper SuffixTitles 7]
LastModifyingApplication Version Roles L7
CreationDate Appli |Addresses LI1:71

eDrganizalion

Identification
Name

Description
Roles
|Acia

IO
ldentification
Name
Description
Roles

Descriptions

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

HcRoot (ABS) [
Globalld

OwinerHistory

lame
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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.

licSpalial Hement (ABS)
Globalld

OunerHistory

llame

IfcRelAgar
Globalld
OvmerHistory
Name
Description

RelatingObject
elatedObjects

Description

D-Euecﬂil icement
Representstion

LongName

Conversion Units

Conversion units are defined according to a conversion factor (and conversion offset for temperature) relative to a specified base
Sl unit.

HeContext (ABS)
Globalld
OwnerHistory

[fcS|UnitName

UnitComponent

LongName
Phase
RepresentstionContexts  5[1:7]
UnitsInContext —

Project Context

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.

HcContext (ABS)
Globalld

OwnerHistory

MName

Contextldentifier

ConexType [ [
k O DimensicnCoun: |

CoordinateSpaceDimension
Precision
[WorldCoordinateSystem
[TrueNort

ObjectType

Longhlame

Phase

RepresentationContexts ~ S[1.7]
UnitsInContext o

Project Declaration

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

HeContext (ABS) IfeRelDeclares HcObi
Globalld Globalld Globalld
OwnerHistory (OwnerHistory OwnerHistory
MName Name Mame
Description Description Description
nents SI0:7 RelatingContext
RelatedDefinitions

jectType

LongName

Phase

RepresentstionContexts  5[1:7]
i t
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Properties for Performance

For performance history, properties are in the form of time series, for tracking data at points in time.

IHcPerformanceHistory
Globalld

OwnerHistory (OwnerHistory
Mame Name
Description
RelatedObjects
RelatingPropertyDefinition

Description

ObjeciType

dentification

LifeCyclePhase
FredefinecType

IfelmegularTimeSeriesValue
[TimeStamp
ListValues LI1:?

HcPr
Globalld
OwnerHistory
Mame

Description

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.

HeControl (ABS)

Globalld Globalld

OwnerHistory (OwnerHistory

MName Name
Description

Description

RelatedObjects Type
RelatingCantrol

RelatedObjects SN2

Description

Process Assignment

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.

HcProcess (ABS) IfcRelAssigns ToPre
Globalld Globalld

OwnerHistony OwnerHistory
Name Name
Description
RelatedObjects sn:A
RelatedObjectsType
RelatingProcess
QuantityinProcess

Description

LongDescription

HcResource (ABS)
Globalld
OwnerHistony
Name
Description

LongDescription

Sequential Connectivity

Processes that occur in time use this relationship to indicate the order of occurrence, such as for tasks, procedures, and events.
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HcProcess (ABS)

Globalld
OwnerHistory
MName

|dentification

OwnerHistory
Name

Description
Rel

RelatingPr

[TimeLag
SequenceType
UserDefi Type

IfcRq
Globallq
OvmerHistory
Name

Description

RelatedProcess =

RelatingProcess —
RelatedP

I n
LongDescription

HcProcess (ABS)

Globalld
OwinerHistory
Mame

|dentification
Lt

licProcess (ABS)
Globaild

OunerHistory

llame

Description

ObjectType

Task Scheduling

Tasks may be scheduled to run continously, at a single period in time, or multiple recurring periods in time.

Page |365

HcTask IfcTaskTimeRecurring

Globalld Name

OwnerHistory DataOrigin

Name UserDefinedDataOrigin

Description DurationType

H; ments heduleDuration
ScheduleStart
ScheduleFinish RecurrenceType
EarlyStart DayComponent
E=rlyFinish \weskdayComponent
LateStart MonthComponent
LateFinish Pesition
FreeFloat Interval
[TotalFloat Occurrences
IsCritical TimePeriods
Status Time
|Actual Duration
|Actual Start

LongDescription |ActualFinish
RemainingTime
Completion

0 Recurrance

Status

\orkMethod

IsMilestone

Priority

TaskTime —

PredefinedType

Nesting indicates an ordered arrangement relationship.

Nesting is used on building elements to indicate features placed in sequence such as ports.

Nesting is used on control objects to indicate specification hierarchies.

Nesting is used on process objects to indicate subordinate task details.

Nesting is used on resource objects to indicate subordinate resource allocations.

OvenerHistory
Name
Description
RelatingObject
RelatedObjects L[:

Process Type Assignment

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.
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HcTvpeProcess (ABS) IfcRelAssians ToPr HcTvpeResource (ABS)
Globalld Globalld Globalld

OwnerHistony OwnerHistory OwnerHistony

Name Name Name

Description
RelatedObjects sn:A
RelatedObjectsType
RelatingProcess

QuantityinProcess

applicsbleOccurrence - ApplicableOccurrence -
HasFropertySets S[17) HasFropertySets S[17)
|dentification o |dentification o
LongDescription LongDescription

Pr vpe R

esourceTyps

Calendar

Calendar information is used to filter other objects to indicate time periods during which the control applies.

HeWorkCalendar

Globalld RecurrenceType

OwnerHistory DayComponent S
Hame \leekdsyComponent §1171
Description MonthComponent SN
H; ents Pesition

Interval
Occurrences
TimePeriods

ObjectType

\orkingTimes E i

o
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.

Globalld
OwnerHistory
Name

Description
RelatingDbiest
RelatedObiects

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:

u 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.

If

Globalld

(OwnerHistory |dentification

Name Name

Description Exxte

RelatedObjects s ReferencedSource EditionDate
RelatingClassifi D i Name

Sort

Description
Location
ReferenceTokens
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Build

The build

ing Location

ing location may indicate the address as found on a map.

Gl
OwnerHistory
MName

Building/\ddress

HcBuilding
loballd

Description

) ment
Representation

oS! ype ) o
ElevationDfRefHeight mm
ElevationOfTerrain T

Description
UserDefinedPurpose

icn
|AddressLines L7
PostalBox
[Town
Region
PostalCode
Country

Placement

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.

Placement follows aggregation and containment relationships as follows:

at the outermost level, a site is globally positioned according to latitude, longitude, and elevation;

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;

for building elements, positioning is relative to the containing spatial structure. For example, a building storey may
contain slabs, walls, columns, and beams;

for aggregated parts, positioning is relative to aggregation. For example, a staircase may aggregate one or more stair
flights;

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;

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;

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;

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.

If a containing spatial structure contains a grid, then placement may also be based relative to grid coordinates.

HcProduct
Globalld
OwnerHistory
Mame

Description

jectPlacement
Representation

licLocalPlacement ]

Pl
RelativePlacement RelativePlacement

Location

RefDirection
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Element Decomposition

Provision of an aggregation structure where the element, representing the composite, is decomposed into parts represented by
other elements.

The composite then provides, if such concepts are in scope of the Model View Definition, exclusively the following:
. Placement — the common object coordinate system to which the parts are placed relative

By default the following constraints apply to an element being decomposed by Element Decomposition:
" Body Geometry — composite is constructed from the sum of the Body Geometry of the parts;
" the composite shall not have an own Body Geometry, body geometry is provided at the parts;

"  the composite shall not have an own Material assignment, material is assigned to the parts.

HcHement (ABS) IfcRelAnar HcHement (ABS)
Globalld Globalld Globalld
OwnerHistony OwnerHistory OwnerHistony
Name
Description Description Description
RelatingObject H
RelatedObiects

ObjectPlacement o ObjectPlacement
Representstion Representsii

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.

IfcRelDefinesBy Ty licTvpeObrect
Globalld Globalld
OvmerHistory OuinerHistory
Name lName
Description

RelatedObjects si:2l

RelatinaType

ApplicableDcourrence
HasPropertySets
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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.

HcProduct (ABS) IfcGeomelricRepresentationCo
Globalld ContextOfltems Contextldentifier

Representation|dentifier
Representation Type
Items

OwinerHistory ContextType
Hors Renresertot onsInContext 51071

CoordinsteSpaceDimension
Precisicn
lWorldCoordinateSystem

51171

Description

ModelOrDraughting

ObjectPlacement
Representation

Description
|Assigned|items
|dentifier

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.

Ifc TypeProduct — IfcCartesanPoint
Globalld MappingOrigin E
OwnerHistory MappedRepresentation StyledBylt 5
Name as : SI0:7] Location
Description S[0:71 Locis
Ha nments RefDirection
IfcShapeRepresentation
ContextOfltems
Representationldentifier
RepresentationType
3 : [tems
ApplicableDecurrence R 5
HasPropertySets S1:71 S[0:7]
RepresentationMaps LA

Tag

Spatial Containment

Spatial structures may contain physical elements, including building elements, distribution elements, and furnishing elements.

HcHement (ABS) Hc Spatial SruchweHementABS)
Globalld Globalld
OwnerHistory (OwnerHistory OwnerHistory
Name
Description Description Description
asAssignments S[0:? RelatedElements s asAssignments
RelatingStructure

Representation

Representation
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Grid

Grids are used for layout according to rectangular, triangular or circular patterns

fticGnd [ lfcGridAds
Globalld |foasTag
OwnerHistory |AxisCurve
MName

SameSense

Description

HcGndAas
|AxisTag
|focis Curve:

o U171
Viues L1711
ildces i

PredefinedType

Site Location

The site location may be used to determine climate conditions and applicable building codes.

JicLabel

Globalld
OwnerHistory
MName

Description

Description
UserDefinedPurpose

InternalLocation

|AddressLines
PostalBox
ObjectPlacement [Town
ation Region
B SI0:? PostalCode

Country

CompositionType
Reflatitude
Reflongitude
RefElevation
LandTitleMumber
SiteAddress

Space Coverings

Hi HcCovering

Globalld Globalld Globalld

OwnerHistory (OwnerHistory OwnerHistory

MName Name Mame

Description Description Description
RelatedCoverings S[1:

ObjectType ObjectType

jectPlacement
Representation

jectPlacement
Representation

CompositionType
PredefinedType
El; WithFlooring
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Properties for Types
For object types, property sets are defined directly.

HcTypeDbiect fePr
Globalld Globalld
OwnerHistory (OwnerHistory
MName Name

Description

Description
H

pplicableDccurrence
HasFropertySets 5.7

Ports

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.

Ports may have placement defined indicating the position and outward orientation of the port relative to the product or product
type.

Ports may have material profile sets defined indicating the flow area and connection enclosure.

[T i Mol e T [T
Croeas I g
Chamone Hintory |
Hame | 5
Cescripten {Hame
Gescription
Mstesial
o CityectType
| [PscamertFinTo
EelgirveMpcement
] I ]
Fecresentancn Fepresentation
Tag
FlowDirection !Jk:ec'l"xe"r!
Yo [Frpremmatn
Dteciorabos LR

Product Type Assignment

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.

lic TveProduct IfcRelAssians ToProduct licTvpeProcess (ABS)
Globalld Globalld Globalld
OuinerHistory OvmerHistory OuinerHistory
lame Name lName
Description D
RelatedObjects si:2l

RelatedObjects Type
RelatingProduct

ApplicableDccurrence ApplicableDccurrence

HasPropertySets SI1:7 HasPropertySets SI1:7
FepresenistionMaps  L[1:7] Identiication -
o LongDescription

ProcessType
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Type-Based Ports

Ports may be specified on types, following the same rules as defined for corresponding occurrences.

HeDistibutionHement Type
Globalld

OwnerHistory
Mame

Description

fApplicsbleDcourrence
HasPropertySets ST
RepresentstionMaps L
Tag . e
ElementType

IfcRelNests HcDishibutionPort
Globalld Globalld

(OwnerHistory OwnerHistory
Name Mame

Description
RelatingObject
RelatedObiects

Description

FlacementRelTo
RelativePlacement

ObjeciType

ObjectPlacement 1
Representation

FlowDirection O
PredefinedType —
SystemType

Surface Geometry

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.

HcHement (ABS)
Globalld

OunerHistory
llame

Description

ObjectType

ContextOfltems
Fepresentation|dentifier
RepresentationType

ltems

Contextldentifier
ContextType

CeordinateSpaceDimension
Precision
[WarldCoordinateSystem
[TrueNorth

S:71

AXxis Geometry

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.

HcHement (ABS)
Globalld
OwnerHistory
MName

Descripti

ObjectPlacement
Fe itation

HeGeometr
Contexctldentifier
ContextType B

ContextOfltems
Representation|dentifier
Representation Type
I

Description
Representations

Curvelidth
CurveColour
ModelOrDraughting

CoordinsteSpaceDimension

Precisicn
lWorldCoordinateSystem
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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.

[HcGrowp | IfeRelAssignsToGroup HcProduct (ABS)
Globalld Globalld Globalld

OwnerHistory (OwnerHistory OwnerHistory

MName Name Mame

Description Des:
RelatedObjects sn:2
ﬁe!atedDbJedsType

DbjectPlacement

Material Profile Set Usage

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.

HcProduct (ABS) IfcRi
Globalld Globalld AssociatedTo
OwnerHistory OwnerHistory ForProfileSet
Mame Name CardinalPoint
Description Description FeferenceExtent hame
nents S[0:? RelatedObjects S[:7 Description
R ial Caty

Port Connectivity

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.
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Hc DistributionPort Ifcl Hc DistributionPort
Globalld Globalld Globalld
OwnerHistory (OwnerHistory OwnerHistory
Name Name Name

Description

RelatingPort

RelatedPort

RezlizingElement

ObjectPlacement o ObjectPlacement
ion

FlowDirection FlowDirection

PredefinedType PredefinedType
SystemType SystemType
HcF|

Globalld
OunerHistory
llame

ObjectPlacement
tion

Cost

Cost information is used to indicate rate structures within a cost schedule which are applicable to assigned objects.

HcCostitem

Globalld
OwnerHistory
MName

Description
|Appliedvalue
Description UnitBasis
ents 5102 ApplicableDate
FixedUntilDate
Category
Condition
|ArithmeticOperator
Components L7

|dentification

PrecefinedType
CostValues LI1:21—
CostQuantities L[1:

Resource Cost

Resources can have associated costs indicating financial costs and environmental impacts incurred according to a specified base
quantity.

Each cost value may be defined using a constant amount or calculated according to specified formula.

HcConsiuciionResource (ABS) IfeAppliedValue

Globalld Name
OwnerHistory Description
Hame ppliedValue

Description UnitBasis
ents |ApplicableDate
FixedUntilDate
Category
Condition
|ArithmeticOperator
Components Ln:7

ObjeciType

Usage
BascCosts !
BaseQuantity
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Resource Quantity

Resources may be defined according to a base quantity, where assigned tasks consume such amount of resource relative to an
output quantity.

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.

licConstructionResource (ABS)
Globalld

OuinerHistory
[lame
Description

ObjectType

|dentif
LangDescription

Usage

BaseCosts A
BaseQuantity —

Resource Assignment

Resources may have assignments indicating sources available to be used. An example of such assignment is a person fulfilling a
carpenter labor resource.

licResource (ABS) [E
Globalld Globalld Globalld
OwnerHistory OwnerHistory OwnerHistory
Mame Name Mame
ipti Description i
RelatedObjects S[1:71
RelatedObjects Type

RelatingResource

dentification
LongDescription

Hcl
Globalld
OwinerHistory
Mame

(ABS)

ObjectPlacement
R ntation

Resource Cost Rate

HecConstruchonBesource THABS)
Globalld
OwnerHistory Description HcMeasureWithUnit
= e e
Description UnitBasis UnitComponent
H: ments |ApplicableDate

FixedUntilDate

Category

Conditicn

|ArithmeticOperator

Components,

pplicableOccurrence
HasPropertySets SI1:7
\dentification o
LongDescription

RescurceType

BaseCosts ik
BaseQuantity
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Interference

Elements may interfere with other elements, such as cable carriers going through walls. The interference relation enables
precedence of interfering elements to be asserted.

HcBement (ABS)
Globalld

OwnerHistory

MName

HcHement (ABS)
Globalld

OwnerHistory

Mame

Globalld
(OwnerHistory
Name

Description

Description

Description

RelatedElement
InterferenceGeometry
InterferenceType
ImeliedOrder

ObjectPlacement

ObjectPlacement
Representation

Tag Tag

Material Profile Set

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.

Clearance Geometry

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.

HecHement (ABS)
Globalld

ContextOfltems
OwnerHistory
Name

Representation|dentifier
RepresentstionType
Items

Gi
Contextldentifier

Description ContextType
Representations L1:7 RepresentationsinContext 5[0

SI1:7 CeordinateSpaceDimension
Precision
[WarldCoordinateSystem
[TrueNorth

Description
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Lighting Geometry

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.

HcBement (ABS)
Globalld

OwnerHistory

MName

IfeGeometricRepresentationCo HecColowRab
Contexctldentifier Name
ContextType R

ContextOfltems
Representation|dentifier
Representation Type

cription
lepresentations epresentationsInContext  S[0 Green
CoordinateSpaceDimension Blue
Precisicn
lWorldCoordinateSystem

S

ObjectPlacement Name

Representation —
Rel By 5[0 imbientlntensity

Intensity

4.7.6.4 Implementation

4.7.6.4.1 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

SPARKie.exp EXPRESS schema definition
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File Format

SPARKie.xsd XML schema definition (XSD)
SPARKie.mvdxml MVDXML schema transform
SPARKie.ifc IFC dynamic schema definition

4.7.6.4.2 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
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 Layer Protocol Description

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).

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



INFORMATION EXCHANGES-SPARKie - Page |379

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.

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.

4.7.6.4.3 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 ActorCommon

Property Property Type |Data Type Description

NumberOfActors | P_SINGLEVALUE | IfcCountMeasure | The number of actors that are to be dealt with together in the population.

Category P_SINGLEVALUE | IfcLabel

SkillLevel P_SINGLEVALUE | IfcLabel Skill level exhibited by the actor and which indicates an extent of their

capability to perform actions on the artefacts upon which they can act.

Pset BuildingCommon

Designation of the category into which the actors in the population belong.

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.
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Property Property Type |Data Type Description

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 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.

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 is sprinkler protected
(TRUE) or not (FALSE).

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 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.
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Property Property Type |Data Type Description

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).

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 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) indicates yes (FALSE)
otherwise.

lHHluminance

P_SINGLEVALUE

IfcllluminanceMeasure

Required average illuminance value for this space.

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)

SPARKIie_SpaceElectricalRequirements

Property

Property Type

Data Type

Description

LightingPowerDensity

P_SINGLEVALUE

IfcEnergyMeasure

Lighting Power Density (LPD) is a lighting power requirement
defined in North America by the American National Standards
Institute (ANSI), American Society of Heating, Refrigerating and
Air-Conditioning Engineers (ASHRAE), and the Illluminating
Engineering Society of North America (IESNA) Lighting
subcommittee.

Lighting Power Density technically represents the load of any
lighting equipment in any defined area, commonly represented in
watts per square foot of the lighting equipment. However, in the
lighting industry it is often associated with the lighting power
allowance (LPA) permitted by the building energy code in question.

As no measurement unit is currently defined in IFC for
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Energy/Area, units are expressed as Energy where the area is
presumed to be the default project units for Area.

AppliancePowerDensity

P_SINGLEVALUE

IfcPowerMeasure

The load of appliances in any defined area, commonly represented
in watts per square foot.

EquipmentPowerDensity

P_SINGLEVALUE

IfcPowerMeasure

The load of equipment in any defined area, commonly represented
in watts per square foot.

Pset DistributionPortTypeCable

Property Property Data Type Description
Type
ConnectionTy |P_ENUMER | IfcLabel/PEnum_DistributionPort | The physical port connection: ACPLUG: AC plug DCPLUG: DC plug
pe ATEDVALU | ElectricalType:ACPLUG,DCPLUG, |CRIMP: bare wire
E CRIMPCOAXIAL,RJ,RADIO,DIN,
DSUB,DVI,EIAJ,HDMI,RCA,TRS,
XLR,OTHER,NOTKNOWN,UNSET
ConnectionSu | P_SINGLEV | IfcLabel The physical port connection subtype that further qualifies the
btype ALUE ConnectionType. The following values are recommended: ACPLUG:
A, B,C,D, E, F, EF, G, H, I, K, L, M; RADIO: IEEE802.11g,
IEEE802.11n ; RJ: 4P4C, 6P2C, 8P8C; DIN: Mini3P, Mini4P, Mini5P,
Mini6P, Mini7P, Mini8P, Mini9P DSub: DA15, DB25, DC37, DD50,
DE9, DE15 EIAJ: RC5720 HDMI: A, B, C TRS: TS_Mini,
TS_SubMini, TRS_Mini, TRS_SubMini
ConnectionGe |P_ENUMER | IfcLabel/PEnum_DistributionPort | The physical connection gender.
nder ATEDVALU | Gender:MALE,FEMALE,OTHER,N
E OTKNOWN,UNSET
ConductorFun |[P_ENUMER | IfcLabel/PEnum_ConductorFunct | For ports distributing power, indicates function of the conductors
ction ATEDVALU |ionEnum:PHASE_L1,PHASE_L2, |to which the load is connected.
E PHASE_L3,NEUTRAL,PROTECTIV
EEARTH,PROTECTIVEEARTHNEU
TRAL,OTHER,NOTKNOWN,UNSE
T
CurrentConten | P_SINGLEV | IfcPositiveRatioMeasure The ratio between the third harmonic current and the phase
t3rdHarmonic | ALUE current.
Current P_BOUNDE | IfcElectricCurrentMeasure The actual current and operable range.
DVALUE
Voltage P_BOUNDE | IfcElectricVoltageMeasure The actual voltage and operable range.
DVALUE
Power P_BOUNDE | IfcPowerMeasure The actual power and operable range.
DVALUE
Protocols P_LISTVAL | Ifcldentifier For data ports, identifies the protocols used as defined by the
UE Open System Interconnection (OSI) Basic Reference Model (ISO
7498). Layers include: 1. Physical; 2. DataLink; 3. Network; 4.
Transport; 5. Session; 6. Presentation; 7. Application. Example:
3:1P, 4:TCP, 5:HTTP
Pset DistributionSystemCommon
Property | Property Type |Data Type | Description

Reference

P_SINGLEVALUE

Ifcldentifier

Reference ID for this specific instance of a distribution system, or sub-system (e.g.
'WWS/VS1', which indicates the system to be WWS, subsystems VSI1/400). The
reference values depend on the local code of practice.
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Pset DistributionSystemTypeElectrical

Property

Property
Type

Data Type

Description

ElectricalSystem

Type

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_Distributio
nSystemElectricalType:TN,
TN_C,TN_S,TN_C_S,TT,IT,
OTHER,NOTKNOWN,UNSET

For certain purposes of electrical regulations, IEC 60364
defines types of system using type identifiers. Assignment of
identifiers depends upon the relationship of the source, and
of exposed conductive parts of the installation, to Ground
(Earth). Identifiers that may be assigned through IEC 60364
are: TN type system, a system having one or more points
of the source of energy directly earthed, the exposed
conductive parts of the installation being connected to that
point by protective conductors, *TN C type system, a TN
type system in which neutral and protective functions are
combined in a single conductor throughout the system, TN
S type system, a TN type system having separate neutral
and protective conductors throughout the system, «TN C S
type system, a TN type system in which neutral and
protective functions are combined in a single conductor in
part of the system, =TT type system, a system having one
point of the source of energy directly earthed, the exposed
conductive parts of the installation being connected to earth
electrodes electrically independent of the earth electrodes of
the source, «IT type system, a system having no direct
connection between live parts and Earth, the exposed
conductive parts of the electrical installation being earthed.

ElectricalSystem

Category

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_Distributio
nSystemeElectricalCategory:
HIGHVOLTAGE,LOWVOLTA
GE,EXTRALOWVOLTAGE,OT
HER,NOTKNOWN,UNSET

Designates the voltage range of the circuit, according to
IEC. HIGHVOLTAGE indicates >1000V AC or >1500V DV;
LOWVOLTAGE indicates 50-1000V AC or 120-1500V DC;
EXTRALOWVOLTAGE indicates <50V AC or <120V DC.

Diversity

P_SINGLEVA
LUE

IfcPositiveRatioMeasure

The ratio, expressed as a numerical value or as a
percentage, of the simultaneous maximum demand of a
group of electrical appliances or consumers within a
specified period, to the sum of their individual maximum
demands within the same period. The group of electrical
appliances is in this case connected to this circuit. Defenition
from IEC 60050, IEV 691-10-04 NOTEL1: It is often not
desirable to size each conductor in a distribution system to
support the total connected load at that point in the
network. Diversity is applied on the basis of the anticipated
loadings that are likely to result from all loads not being
connected at the same time. NOTE2: Diversity is applied to
final circuits only, not to sub-main circuits supplying other
DBs.

NumberOfLiveCo

nductors

P_SINGLEVA
LUE

Ifcinteger

Number of live conductors within this circuit. Either this
property or the ConductorFunction property (if only one)
may be asserted.

MaximumAllowe

dVoltageDrop

P_SINGLEVA
LUE

IfcElectricVoltageMeasure

The maximum voltage drop across the circuit that must not
be exceeded. There are two voltage drop limit settings that
may be applied; one for sub-main circuits, and one in each
Distribution Board or Consumer Unit for final circuits
connected to that board. The settings should limit the
overall voltage drop to the required level. Default settings of
1.5% for sub-main circuits and 2.5% for final circuits, giving
an overall limit of 4% may be applied. NOTE: This value
may also be specified as a constraint within an IFC model if
required but is included within the property set at this stage
pending implementation of the required capabilities within
software applications.

Netlmpedance

P_SINGLEVA
LUE

IfcElectricResistanceMeasur
e

The maximum earth loop impedance upstream of a circuit
(typically stated as the variable Zs). This value is for 550 C
(1300F) Celsius usage.
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Property

Property Type

Data Type

Description

Heat

P_REFERENCEVALUE

IfcTimeSeries/IfcEnergyMeasure

The amount of heat energy consumed during the period
specified in the time series.

Electricity | P_REFERENCEVALUE | IfcTimeSeries/IfcEnergyMeasure | The amount of electricity consumed during the period
specified in the time series.
Water P_REFERENCEVALUE | IfcTimeSeries/IfcVolumeMeasure | The amount of water consumed during the period specified in

the time series.

Fuel P_REFERENCEVALUE | IfcTimeSeries/IfcVolumeMeasure | The amount of fuel consumed during the period specified in
the time series.
Steam P_REFERENCEVALUE | IfcTimeSeries/IfcMassMeasure The amount of steam consumed during the period specified in

the time series.

Pset CableCarrierFittingTypeCommon

Propert | Property Type Data Type Description

Yy

Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or

LUE

EXISTING,DEMOLISH, TEMPO
RARY,OTHER,NOTKNOWN,UN

retrofitting projects. The status can be assigned to as "New"
- element designed as new addition, "Existing" - element

SET

exists and remains, "Demolish" - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).

Pset CableCarrierSegmentTypeCableLadderSegment

Property

Property Type

Data Type

Description

NominalWidth

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal width of the segment.

NominalHeight

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal height of the segment.

LadderConfiguration

P_SINGLEVALUE

IfcText

Description of the configuration of the ladder structure used.

Pset CableCarrierSegmentTypeCableTraySegment

Property

Property Type

Data Type

Description

NominalWidth

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal width of the segment.

NominalHeight

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal height of the segment.

HasCover

P_SINGLEVALUE

IfcBoolean

Indication of whether the cable tray has a cover (=TRUE) or not (=
FALSE). By default, this value should be set to FALSE..

Pset CableCarrierSegmentTypeCableTrunkingSegment

Property

Property Type

Data Type

Description

NominalWidth

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal width of the segment.

NominalHeight

P_SINGLEVALUE

IfcPositiveLengthMeasure

The nominal height of the segment.

NumberOfCompartments

P_SINGLEVALUE

Ifcinteger

The number of separate internal compartments within the
trunking.
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Pset CableCarrierSegmentTypeCommon

Property |Property Type |Data Type Description

Reference |P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type
'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATED | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or

VALUE

SET

EXISTING,DEMOLISH, TEMPO
RARY,OTHER,NOTKNOWN,UN

retrofitting projects. The status can be assigned to as "New"
- element designed as new addition, "Existing" - element
exists and remains, "Demolish"” - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).

Pset CableCarrierSegmentTypeConduitSegment

Property Property Type Data Type Description

NominalWidth P_SINGLEVALUE IfcPositiveLengthMea | The nominal width of the segment.
sure

NominalHeight |P_SINGLEVALUE IfcPositiveLengthMea | The nominal height of the segment.
sure

ConduitShapeTy
pe

P_ENUMERATEDVA
LUE

IfcLabel/PEnum_Con
duitShapeType:CIRC
ULAR,OVAL,OTHER,N
OTKNOWN,UNSET

The shape of the conduit segment.

IsRigid P_SINGLEVALUE IfcBoolean Indication of whether the conduit is rigid (= TRUE) or
flexible (= FALSE).

Pset_CableFittingTypeCommon

Propert | Property Type Data Type Description

Yy

Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or

LUE

SET

EXISTING,DEMOLISH, TEMPO
RARY,OTHER,NOTKNOWN,UN

retrofitting projects. The status can be assigned to as "New"
- element designed as new addition, "Existing" - element
exists and remains, "Demolish"” - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).

Pset CableSegmentOccurrence

Property Property Data Type Description
Type
DesignAmbientTem | P_BOUNDEDV | IfcThermodynamicTe |The highest and lowest local ambient temperature likely to be
perature ALUE mperatureMeasure encountered.
UserCorrectionFacto | P_SINGLEVAL | IfcReal An arbitrary correction factor that may be applied by the
r UE user.
NumberOfParallelCir | P_SINGLEVAL | Ifcinteger Number of parallel circuits.
cuits UE
InstallationMethod | P_SINGLEVAL | IfcLabel Method of installation of cable/conductor. Installation
UE methods are typically defined by reference in standards such
as IEC 60364-5-52, table 52A-1 or BS7871 Appendix 4 Table
4A1 etc. Selection of the value to be used should be
determined from such a standard according to local usage.
InstallationMethodFI | P_ENUMERAT | IfcLabel/PEnum_Inst | Special installation conditions relating to particular types of
agEnum EDVALUE allationMethodFlagEn | installation based on IEC60364-5-52:2001 reference
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Property Property Data Type Description
Type
um:INDUCT,INSOIL, |installation methods C and D.
ONWALL,BELOWCEIL
ING,0THER,NOTKNO
WN,UNSET
DistanceBetweenPa | P_SINGLEVAL | IfcLengthMeasure Distance measured between parallel circuits.
rallelCircuits UE
SoilConductivity P_SINGLEVAL | IfcThermalConductivit | Thermal conductivity of soil. Generally, within standards such
UE yMeasure as IEC 60364-5-52, table 52A-16, the resistivity of soil is
required (measured in [SI] units of degK.m /W). This is the
reciprocal of the conductivity value and needs to be
calculated accordingly.
CarrierStackNumbe | P_SINGLEVAL | Ifcinteger Number of carrier segments (tray, ladder etc.) that are
r UE vertically stacked (vertical is measured as the z-axis of the
local coordinate system of the carrier segment).
MountingMethod P_ENUMERAT | IfcLabel/PEnum_Mou | The method of mounting cable segment occurrences on a
EDVALUE ntingMethodEnum:PE | cable carrier occurrence from which the method required can
RFORATEDTRAY,LAD | be selected. This is for the purpose of carrying out 'worst
DER,OTHER,NOTKNO [ case' cable sizing calculations and may be a conceptual
WN,UNSET requirement rather than a statement of the physical
occurrences of cable and carrier segments.
IsHorizontalCable P_SINGLEVAL | IfcBoolean Indication of whether the cable occurrences are mounted
UE horizontally (= TRUE) or vertically (= FALSE).
IsMountedFlatCable |P_SINGLEVAL | IfcBoolean Indication of whether the cable occurrences are mounted flat
UE (= TRUE) or in a trefoil pattern (= FALSE).
CurrentCarryingCap |P_SINGLEVAL | IfcElectricCurrentMea | Maximum value of electric current which can be carried
asity UE sure continuously by a conductor, a device or an apparatus, under
specified conditions without its steady-state temperature
exceeding a specified value. Based on IEC60826-11-13.
NOTE: The temperature specified value is maximum Design
Ambient Temperature.
MaximumCableLeng | P_SINGLEVAL | IfcLengthMeasure Maximum cable length based on voltagedrop. NOTE: This
th UE value may also be specified as a constraint within an IFC
model if required but is included within the property set at
this stage pending implementation of the required capabilities
within software applications.
PowerLoss P_SINGLEVAL | IfcElectricCurrentMea | Total loss of power across this cable.
UE sure

Pset CableSegmentTypeBusBarSegment

Property Property Type |Data Description
Type
IsHorizontalBusbar | P_SINGLEVALUE | IfcBoolean | Indication of whether the busbar occurrences are routed horizontally (= TRUE)
or vertically (= FALSE).

Pset CableSegmentTypeCableSegment

Property Property Type Data Type Description

Standard P_SINGLEVALUE IfcLabel The designation of the standard applicable for the
definition of the Cable/Bus used.

NumberOfCores P_SINGLEVALUE Ifcinteger The number of cores in Cable/Bus.

OverallDiameter

P_SINGLEVALUE

IfcPositiveLen | The overall diameter of a Cable/Bus.

gthMeasure

RatedVoltage

P_BOUNDEDVALUE

IfcElectricVolt

The range of allowed voltage that a device is
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Property Property Type Data Type Description
ageMeasure | certified to handle. The upper bound of this value

is the maximum.

RatedTemperature P_BOUNDEDVALUE | IfcThermodyn | The range of allowed temerature that a device is
amicTempera | certified to handle. The upper bound of this value
tureMeasure |is the maximum.

ScreenDiameter P_SINGLEVALUE IfcPositiveLen | The diameter of the screen around a cable or bus
gthMeasure segment (if present).

HasProtectiveEarth P_SINGLEVALUE IfcBoolean One core has protective earth marked insulation,

Yellow/Green.
MaximumOperatingTemperature P_SINGLEVALUE IfcThermodyn | The maximum temperature at which a cable or bus
amicTempera | is certified to operate.
tureMeasure
MaximumsShortCircuitTemperature | P_SINGLEVALUE IfcThermodyn | The maximum short circuit temperature at which a
amicTempera | cable or bus is certified to operate.
tureMeasure
SpecialConstruction P_SINGLEVALUE IfcLabel Special construction capabilities like self-
supporting, flat devidable cable or bus flat non
devidable cable or bus supporting elements inside
(steal, textile, concentric conductor). Note that
materials used should be agreed between
exchange participants before use.
Weight P_SINGLEVALUE IfcMassMeasu | Weight of cable kg/km.
re
SelfExtinguishing60332_1 P_SINGLEVALUE IfcBoolean Self Extinguishing cable/core according to IEC
60332.1.

SelfExtinguishing60332_3 P_SINGLEVALUE IfcBoolean Self Extinguishing cable/core according to IEC
60332.3.

HalogenProof P_SINGLEVALUE IfcBoolean Produces small amount of smoke and irritating
Deaerator/Gas.

FunctionReliable P_SINGLEVALUE IfcBoolean Cable/bus maintain given properties/functions over
a given (tested) time and conditions. According to
IEC standard.

Pset CableSegmentTypeCommon

Propert | Property Type Data Type Description
Yy
Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce

'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NE

LUE

W,EXISTING,DEMOLISH,TE
MPORARY,0THER,NOTKNO
WN,UNSET

Status of the element, predominately used in renovation or
retrofitting projects. The status can be assigned to as "New" -
element designed as new addition, "Existing" - element exists
and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).

Pset CableSegmentTypeConductorSegment

Property |Property Data Type Description
Type
CrossSecti | P_SINGLEVA | IfcAreaMeasure Cross section area of the phase(s) lead(s).

onalArea LUE

Function

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_FunctionEnu
m:LINE,NEUTRAL,PROTECTIVE

Type of function for which the conductor is intended.
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Property

Property
Type

Data Type

Description

EARTH,PROTECTIVEEARTHNE
UTRAL,OTHER,NOTKNOWN,UN
SET

Material

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_MaterialEnum
:ALUMINIUM,COPPER,OTHER,
NOTKNOWN,UNSET

Type of material from which the conductor is constructed.

Constructi
on

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_ConstructionE
num:SOLIDCONDUCTOR,STRA
NDEDCONDUCTOR,FLEXIBLES
TRANDEDCONDUCTOR,OTHER
,NOTKNOWN,UNSET

Purpose of informing on how the vonductor is constucted
(interwined or solid). I.e. Solid (IEV 461-01-06), stranded (IEV
461-01-07), solid-/finestranded(IEV 461-01-11) (not
flexible/flexible).

Shape

P_ENUMERA
TEDVALUE

IfcLabel/PEnum_ShapeEnum:
HELICALCONDUCTOR,CIRCUL
ARCONDUCTOR,SECTORCOND
UCTOR,RECTANGULARCONDU
CTOR,OTHER,NOTKNOWN,UN
SET

Indication of the shape of the conductor.

Pset CableSe

mentTypeCoreSegment

Property Property |Data Type Description
Type
OverallDia |P_SINGLE | IfcPositiveLengthMeasure The overall diameter of a core (maximun space used).
meter VALUE
RatedVolta |P_BOUND | IfcElectricVoltageMeasure The range of allowed voltage that a device is certified to
ge EDVALUE handle. The upper bound of this value is the maximum.
RatedTemp | P_BOUND | IfcThermodynamicTemperature |The range of allowed temerature that a device is certified to
erature EDVALUE [ Measure handle. The upper bound of this value is the maximum.
ScreenDia | P_SINGLE | IfcPositiveLengthMeasure The diameter of the screen around a core segment (if
meter VALUE present).
Coreldentifi | P_SINGLE | Ifcldentifier The core identification used Identifiers may be used such as by
er VALUE color (Black, Brown, Grey) or by number (1, 2, 3) or by IEC
phase reference (L1, L2, L3) etc.
SheathColo |P_ENUME | IfcLabel/PEnum_CoreColorsenu | Colour of the core (derived from IEC 60757). Note that the
rs RATEDVA | m:BLACK,BLUE,BROWN,GOLD,G | combined color 'GreenAndYellow' shall be used only as
LUE REEN,GREY,ORANGE,PINK,RED, |Protective Earth (PE) conductors according to the requirements
SILVER,TURQUOISE,VIOLET,WH | of IEC 60446.
ITE,YELLOW,GREENANDYELLOW
,OTHER,NOTKNOWN,UNSET
Weight P_SINGLE | IfcMassMeasure Weight of core kg/km.
VALUE
SelfExtingui | P_SINGLE | IfcBoolean Self Extinguishing cable/core according to IEC 60332.1.
shing60332 | VALUE
21
SelfExtingui | P_SINGLE | IfcBoolean Self Extinguishing cable/core according to IEC 60332.3.
shing60332 | VALUE
_3
HalogenPro | P_SINGLE | IfcBoolean Produces small amount of smoke and irritating deaerator/gas.
of VALUE
FunctionRel | P_SINGLE | IfcBoolean Core maintain given properties/functions over a given (tested)
iable VALUE time and conditions. According to (IEC) standard.
Standard P_SINGLE | IfcLabel The designation of the standard applicable for the definition of
VALUE the core used.
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Property Property Data Type Description
Type
RatedCurren |P_BOUNDE | IfcElectricCurrentMeasure The current that a device is designed to handle.
t DVALUE
RatedVoltag |P_BOUNDE | IfcElectricVoltageMeasure The voltage that a device is designed to handle.
e DVALUE
NominalFreq | P_BOUNDE | IfcFrequencyMeasure The upper and lower limits of frequency for which the
uencyRange | DVALUE operation of the device is certified.
PowerFactor |P_SINGLEV | IfcNormalisedRatioMeasure The ratio between the rated electrical power and the product of
ALUE the rated current and rated voltage
ConductorFu | P_ENUMER | IfcLabel/PEnum_ConductorFu | Function of a line conductor to which a device is intended to be
nction ATEDVALUE [ nctionEnum:L1,L2,L3 connected where L1, L2 and L3 represent the phase lines
according to IEC 60446 notation (sometimes phase lines may
be referenced by color [Red, Blue, Yellow] or by number [1, 2,
3] etc). Protective Earth is sometimes also known as CPC or
common protective conductor. Note that for an electrical
device, a set of line conductor functions may be applied.
NumberOfPol | P_SINGLEV | Ifcinteger The number of live lines that is intemnded to be handled by
es ALUE the device.
HasProtectiv | P_SINGLEV | IfcBoolean Indicates whether the electrical device has a protective earth
eEarth ALUE connection (=TRUE) or not (= FALSE).
IP_Code P_SINGLEV | IfcLabel IEC 60529 (1989) Classification of degrees of protection
ALUE provided by enclosures (IP Code).
InsulationSt | P_ENUMER [ IfcLabel/PEnum_InsulationSta | Insulation standard classes provides basic protection
andardClass | ATEDVALUE | ndardClass:CLASSOAPPLIANC |information against electric shock. Defines levels of insulation
E,CLASSOIAPPLIANCE,CLASSI | required in terms of constructional requirements (creepage
APPLIANCE,CLASSIIAPPLIANC | and clearance distances) and electrical requirements
E,CLASSIIIAPPLIANCE,NOTKN | (compliance with electric strength tests). Basic insulation is
OWN,UNSET considered to be shorted under single fault conditions. The
actual values required depend on the working voltage to which
the insulation is subjected, as well as other factors. Also
indicates whether the electrical device has a protective earth
connection.

Pset ElectricAppliancePHistory

Property

Property Type

Data Type

Description

PowerState

P_REFERENCEVALUE

IfcTimeSeries/IfcBoolean

off.

Pset ElectricApplianceTypeCommon

Propert | Property Type Data Type Description

y

Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NE | Status of the element, predominately used in renovation or

LUE

W,EXISTING,DEMOLISH,TE
MPORARY,OTHER,NOTKNO
WN,UNSET

retrofitting projects. The status can be assigned to as "New" -
element designed as new addition, "Existing" - element exists
and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).
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Pset ElectricApplianceTypeDishwasher

Propert |Property Data Type Description
y Type
Dishwas [P_ENUMERA | IfcLabel/PEnum_ElectricApplianceDishwasherType:POTWASHER,TRAYWASHER,D | Type of
herType | TEDVALUE ISHWASHER,BOTTLEWASHER,CUTLERYWASHER,OTHER,UNKNOWN,UNSET dishwasher.
Pset ElectricApplianceTypeElectricCooker
Property |Property Data Type Description

Type
ElectricCo | P_ENUMERA | IfcLabel/PEnum_ElectricApplianceElectricCookerType:STEAMCOOKER,DEEPFRYE | Type of electric
okerType |TEDVALUE R,STOVE,OVEN,TILTINGFRYINGPAN,COOKINGKETTLE,OTHER,UNKNOWN,UNSE | cooker.

T

Pset ElectricDistributionBoardOccurrence

Property Property Type |Data Description
Type

IsMain P_SINGLEVALUE | IfcBoolean | Identifies if the current instance is a main distribution point or topmost level in
an electrical distribution hierarchy (= TRUE) or a sub-main distribution point (=
FALSE).

IsSkilledOperator | P_SINGLEVALUE | IfcBoolean | Identifies if the current instance requires a skilled person or instructed person to
perform operations on the distribution board (= TRUE) or whether operations
may be performed by a person without appropriate skills or instruction (=
FALSE).

Pset ElectricDistributionBoardTy

eCommon

Propert | Property Type Data Type Description
y
Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type
ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.
Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NE | Status of the element, predominately used in renovation or
LUE W,EXISTING,DEMOLISH,TE | retrofitting projects. The status can be assigned to as "New" -

MPORARY,OTHER,NOTKNO
WN,UNSET

element designed as new addition, "Existing" - element exists
and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).

Pset ElectricFlowStorageDeviceTypeCommon

Property Property |Data Type Description
Type
Reference P_SINGLE | Ifcldentifier Reference ID for this specified type in this project (e.g. type
VALUE 'A-1"), provided, if there is no classification reference to a
recognized classification system used.
Status P_ENUMER | IfcLabel/PEnum_Statu | Status of the element, predominately used in renovation or
ATEDVALU |s:NEW,EXISTING,DEM | retrofitting projects. The status can be assigned to as "New" -
E OLISH, TEMPORARY,O |element designed as new addition, "Existing" - element exists
THER,NOTKNOWN,UN | and remains, "Demolish" - element existed but is to be
SET demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).
NominalSupplyVoltag | P_SINGLE | IfcElectricVoltageMeas | The nominal voltage of the supply.
e VALUE ure
NominalSupplyVoltag | P_BOUNDE | IfcElectricVoltageMeas | The maximum and minimum allowed voltage of the supply e.g.
eOffset DVALUE ure boundaries of 380V/440V may be applied for a nominal voltage
of 400V.
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Property Property |Data Type Description
Type
NominalFrequency P_SINGLE | IfcFrequencyMeasure | The nominal frequency of the supply.
VALUE
ConnectedConductor |P_ENUMER | IfcLabel/PEnum_Cond | Function of the conductors to which the load is connected.
Function ATEDVALU | uctorFunctionEnum:P
E HASE_L1,PHASE_L2,P
HASE_L3,NEUTRAL,PR
OTECTIVEEARTH,PRO
TECTIVEEARTHNEUTR
AL,OTHER,NOTKNOW
N,UNSET
ShortCircuit3PoleMax | P_SINGLE | IfcElectricCurrentMeas | Maximum 3 pole short circuit current provided at the point of
imumState VALUE ure supply.
ShortCircuit3PolePow | P_SINGLE | IfcReal Power factor of the maximum 3 pole short circuit current
erFactorMaximumSta | VALUE provided at the point of supply.
te
ShortCircuit2PoleMini | P_SINGLE | IfcElectricCurrentMeas | Minimum 2 pole short circuit current provided at the point of
mumState VALUE ure supply.
ShortCircuit2PolePow | P_SINGLE | IfcReal Power factor of the minimum 2 pole short circuit current
erFactorMinimumsStat | VALUE provided at the point of supply.
e
ShortCircuitlPoleMax | P_SINGLE | IfcElectricCurrentMeas | Maximum 1 pole short circuit current provided at the point of
imumState VALUE ure supply i.e. the fault between 1 phase and N.
ShortCircuitlPolePow | P_SINGLE | IfcReal Power factor of the maximum 1 pole short circuit current
erFactorMaximumsSta | VALUE provided at the point of supply i.e. the fault between 1 phase
te and N.
ShortCircuitlPoleMini | P_SINGLE | IfcElectricCurrentMeas | Minimum 1 pole short circuit current provided at the point of
mumState VALUE ure supply i.e. the fault between 1 phase and N.
ShortCircuitlPolePow | P_SINGLE | IfcReal Power factor of the minimum 1 pole short circuit current
erFactorMinimumsStat | VALUE provided at the point of supply i.e. the fault between 1 phase
e and N.
EarthFaultlPoleMaxi |P_SINGLE | IfcElectricCurrentMeas | Maximum 1 pole earth fault current provided at the point of
mumState VALUE ure supply i.e. the fault between 1 phase and PE/PEN.
EarthFaultlPolePower | P_SINGLE | IfcReal Power factor of the maximum 1 pole earth fault current
FactorMaximumState | VALUE provided at the point of supply i.e. the fault between 1 phase
and PE/PEN.
EarthFaultlPoleMinim | P_SINGLE | IfcElectricCurrentMeas | Minimum 1 pole earth fault current provided at the point of
umState VALUE ure supply i.e. the fault between 1 phase and PE/PEN.
EarthFault1PolePower | P_SINGLE | IfcReal Power factor of the minimum 1 pole earth fault current
FactorMinimumState |VALUE provided at the point of supply i.e. the fault between 1 phase

and PE/PEN.

Pset ElectricGeneratorTypeCommon

Property Property Type |Data Type Description

Reference P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type
'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATED | IfcLabel/PEnum_S | Status of the element, predominately used in renovation or

VALUE

tatus:NEW,EXISTI
NG,DEMOLISH,TE

MPORARY,OTHER,
NOTKNOWN,UNSE
T

retrofitting projects. The status can be assigned to as "New" -
element designed as new addition, "Existing" - element exists
and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).
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ElectricGeneratorEf | P_SINGLEVALUE | IfcPositiveRatioMe | The ratio of output capacity to intake capacity.

ficiency asure

StartCurrentFactor |P_SINGLEVALUE | IfcReal IEC. Start current factor defines how large the peek starting
current will become on the engine. StartCurrentFactor is
multiplied to NominalCurrent and we get the start current.

MaximumPowerOut | P_SINGLEVALUE | IfcPowerMeasure | The maximum output power rating of the engine.

put

Pset JunctionBoxTypeCommon

Property Property Type Data Type Description
Reference P_SINGLEVALUE | Ifcldentifier Reference ID for this specified type in this project (e.g. type
'A-1"), provided, if there is no classification reference to a
recognized classification system used.
Status P_ENUMERATED | IfcLabel/PEnum_Status: | Status of the element, predominately used in renovation or
VALUE NEW,EXISTING,DEMOLIS | retrofitting projects. The status can be assigned to as "New" -
H,TEMPORARY,OTHER,N |element designed as new addition, "Existing" - element exists
OTKNOWN,UNSET and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).
NumberOfG | P_SINGLEVALUE | Ifcinteger Number of slots available for switches/outlets (most commonly
angs 1, 2, 3, or 4).
ClearDepth | P_SINGLEVALUE | IfcPositiveLengthMeasure | Clear unobstructed depth available for cable inclusion within
the junction box.
ShapeType |P_ENUMERATED | IfcLabel/PEnum_Junction | Shape of the junction box.
VALUE BoxShapeType:RECTANG
ULAR,ROUND,SLOT,OTH
ER,NOTKNOWN,UNSET
PlacingType | P_ENUMERATED | IfcLabel/PEnum_Junction | Location at which the type of junction box can be located.
VALUE BoxPlacingType:CEILING
,FLOOR,WALL,OTHER,NO
TKNOWN,UNSET
MountingTy |P_ENUMERATED | IfcLabel/PEnum_Junction | Method of mounting to be adopted for the type of junction box.
pe VALUE BoxMountingType:FACEN
AIL,SIDENAIL,CUT_IN,O
THER,NOTKNOWN,UNSE
T
IsExternal P_SINGLEVALUE | IfcBoolean Indication of whether the junction box type is allowed for
exposure to outdoor elements (set TRUE where external
exposure is allowed).
IP_Code P_SINGLEVALUE | IfcLabel IEC 60529 (1989) Classification of degrees of protection
provided by enclosures (IP Code).

Pset LightFixtureTypeCommon

Property Property |Data Type Description
Type
Reference P_SINGLE | Ifcldentifier Reference ID for this specified type in this project (e.g. type
VALUE 'A-1"), provided, if there is no classification reference to a
recognized classification system used.
Status P_ENUMER | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or
ATEDVALU | EXISTING,DEMOLISH,TEMPO | retrofitting projects. The status can be assigned to as "New" -
E RARY,OTHER,NOTKNOWN,UN | element designed as new addition, "Existing" - element exists
SET and remains, "Demolish" - element existed but is to be
demolished, "Temporary" - element will exists only temporary
(like a temporary support structure).
NumberOfSou | P_SINGLE | Ifcinteger Number of sources .
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rces VALUE
TotalWattage |P_SINGLE | IfcPowerMeasure Wattage on whole lightfitting device with all sources intact.
VALUE
LightFixtureM |P_ENUMER | IfcLabel/PEnum_LightFixture [A list of the available types of mounting for light fixtures from
ountingType ATEDVALU | MountingType:CABLESPANNE | which that required may be selected.
E D,FREESTANDING,POLE_SID
E,POLE_TOP,RECESSED,SURF
ACE,SUSPENDED,TRACKMOU
NTED,OTHER,NOTKNOWN,UN
SET
LightFixturePl | P_ENUMER | IfcLabel/PEnum_LightFixtureP | A list of the available types of placing specification for light
acingType ATEDVALU | lacingType:CEILING,FLOOR,F | fixtures from which that required may be selected.
E URNITURE,POLE,WALL,OTHE
R,NOTKNOWN,UNSET
MaintenanceF |P_SINGLE | IfcReal The arithmetical allowance made for depreciation of lamps and
actor VALUE reflective equipment from their initial values due to dirt,
fumes, or age.
MaximumPlen |P_SINGLE [ IfcPowerMeasure Maximum or Peak sensible thermal load contributed to the
umSensibleLo | VALUE conditioned space by the light fixture.
ad
MaximumSpac | P_SINGLE [ IfcPowerMeasure Maximum or Peak sensible thermal load contributed to return
eSensibleLoad | VALUE air plenum by the light fixture.
SensibleLoadT | P_SINGLE | IfcPositiveRatioMeasure Percent of sensible thermal load to radiant heat.
oRadiant VALUE
Pset LightFixtureTypeSecurityLighting
Property Property Data Type Description
Type
SecurityLighti | P_ENUMERA | IfcLabel/PEnum_LightFixture | The type of security lighting.
ngType TEDVALUE | SecurityLightingType:SAFET
YLIGHT ,WARNINGLIGHT,EM
ERGENCYEXITLIGHT,BLUEIL
LUMINATION,OTHER,NOTKN
OWN,UNSET
FixtureHeight | P_SINGLEV | IfcPositiveLengthMeasure The height of the fixture, such as the text height of an exit
ALUE sign.
SelfTestFuncti | P_ENUMERA | IfcLabel/PEnum_SelfTestTyp | The type of self test function.
on TEDVALUE e:CENTRAL,LOCAL,NONE,OT
HER,NOTKNOWN,UNSET
BackupSupply | P_ENUMERA | IfcLabel/PEnum_BackupSup | The type of backup supply system.
System TEDVALUE plySystemType:LOCALBATT
ERY,CENTRALBATTERY,OTH
ER,NOTKNOWN,UNSET
PictogramEsc | P_ENUMERA | IfcLabel/PEnum_PictogramE | The direction of escape pictogram.
apeDirection | TEDVALUE | scapeDirectionType:RIGHTA
RROW,LEFTARROW,DOWNA
RROW,UPARROW,OTHER,NO
TKNOWN,UNSET
Addressablilit | P_ENUMERA | IfcLabel/PEnum_Addressabili | The type of addressability.
y TEDVALUE tyType:IMPLEMENTED,UPGR

ADEABLETO,NOTIMPLEMENT
ED,OTHER,NOTKNOWN,UNS
ET

Pset OutletTypeCommon

Property

| Property Type | 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"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDV | IfcLabel/PEnum_Statu | Status of the element, predominately used in renovation or

ALUE s:NEW,EXISTING,DEM | retrofitting projects. The status can be assigned to as "New" -
OLISH,TEMPORARY,O | element designed as new addition, "Existing" - element exists
THER,NOTKNOWN,UN | and remains, "Demolish" - element existed but is to be
SET demolished, "Temporary" - element will exists only temporary

(like a temporary support structure).

IsPluggableO | P_SINGLEVALUE IfcLogical Indication of whether the outlet accepts a loose plug

utlet connection (= TRUE) or whether it is directly connected (=
FALSE) or whether the form of connection has not yet been
determined (= UNKNOWN).

Pset ProtectiveDeviceBreakerUnitl2TCurve

Property

Property Type

Data Type

Description

VoltageLevel

P_ENUMERATED
VALUE

IfcLabel/PEnum_VoltagelL
evels:U230,U400,U440,U
525,U690,U1000,0THER,
NOTKNOWN,UNSET

The voltage levels of the protective device for which the data
of the instance is valid. More than one value may be selected
in the enumeration.

NominalCurr
ent

P_SINGLEVALUE

IfcElectricCurrentMeasure

A set of nominal currents in [A] for which the data of this
instance is valid. At least one value shall be provided. Any
value in the set shall not exceed the value of the
UltimateRatedCurrent associated with the same breaker unit.

BreakerUnitC
urve

P_TABLEVALUE

IfcElectricCurrentMeasure
/1fcReal

A curve that establishes the let through energy of a breaker
unit when a particular prospective current is applied. Note
that the breaker unit curve is defined within a Cartesian
coordinate system and this fact must be asserted within the
property set: (1) Defining value: ProspectiveCurrent: A list of
minimum 2 and maximum 16 numbers providing the currents
in [A] for points in the current/I2t log/log coordinate space.
The curve is drawn as a straight line between two consecutive
points. (2) Defined value: LetThroughEnergy: A list of
minimum 2 and maximum 16 numbers providing the let-
through energy, 12t, in [A2s] for points in the current/I12t
log/log coordinate space. The curve is drawn as a straight line
between two consecutive points.

Pset ProtectiveDeviceBreakerUnitl2TFuseCurve

Property

Property
Type

Data Type

Description

VoltageLevel

P_ENUMERATE
DVALUE

IfcLabel/PEnum_Vol
tagelevels:U230,U4
00,U440,U525,U690
,U1000,0THER,NOT
KNOWN,UNSET

The voltage levels of the fuse for which the data of the
instance is valid. More than one value may be selected in
the enumeration.

BreakerUnitFuseMelti
ngCurve

P_TABLEVALU
E

IfcElectricCurrentMe
asure/IfcReal

A curve that establishes the energy required to melt the fuse
of a breaker unit when a particular prospective melting
current is applied. Note that the breaker unit fuse melting
curve is defined within a Cartesian coordinate system and
this fact must be: (1) Defining value:
ProspectiveCurrentMelting :A list of minimum 2 and
maximum 8 numbers providing the currents in [A] for points
in the current/melting_energy log/log coordinate space. The
curve is drawn as a straight line between two consecutive
points. (2) Defined value: MeltingEnergy: A list of minimum
2 and maximum 8 numbers providing the energy whereby
the fuse is starting to melt, 12t, in [A2s] for points in the
current/melting_energy log/log coordinate space. The curve
is drawn as a straight line between two consecutive points.
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Property

Type

Property

Data Type

Description

BreakerUnitFuseBreak

ingingCurve

E

P_TABLEVALU

IfcElectricCurrentMe
asure/IfcReal

A curve that establishes the let through breaking energy of a
breaker unit when a particular prospective breaking current
is applied. Note that the breaker unit fuse breaking curve is
defined within a Cartesian coordinate system and this fact
must be: (1) Defining value: ProspectiveCurrentBreaking: A
list of minimum 2 and maximum 8 numbers providing the
currents in [A] for points in the current/breaking energy
log/log coordinate space. The curve is drawn as a straight
line between two consecutive points. (2) Defined value:
LetThroughBreakingEnergy: A list of minimum 2 and
maximum 8 numbers providing the breaking energy
whereby the fuse has provided a break, 12t, in [A2s] for
points in the current/breakting_energy log/log coordinate
space. The curve is drawn as a straight line between two
consecutive.

Pset ProtectiveDeviceBreakerUnit

IPICurve

Property

Property Type

Data Type

Description

VoltageLevel

VALUE

P_ENUMERATED

IfcLabel/PEnum_VoltagelL
evels:U230,U400,U440,U
525,U690,U1000,0THER,
NOTKNOWN,UNSET

The voltage level of the protective device for which the data
of the instance is valid. More than one value may be
selected in the enumeration.

NominalCurren

t

P_SINGLEVALUE

IfcElectricCurrentMeasure

A set of nominal currents in [A] for which the data of this
instance is valid. At least one value shall be provided. Any
value in the set shall not exceed the value of the
UltimateRatedCurrent associated with the same breaker
unit.

BreakerUnitIPI
Curve

P_TABLEVALUE

IfcElectricCurrentMeasure
/1fcElectricCurrentMeasur
e

A curve that establishes the let through peak current of a
breaker unit when a particular prospective current is
applied. Note that the breaker unit IPI curve is defined
within a Cartesian coordinate system and this fact must be
asserted within the property set: (1) Defining value: A list of
minimum 2 and maximum 16 numbers providing the
currents in [A] for points in the I/T log/log coordinate space.
The curve is drawn as a straight line between two
consecutive points. (2) Defined value: A list of minimum 2
and maximum 16 numbers providing the let-through peak
currents, 1, in [A] for points in the 1/T log/log coordinate
space. The curve is drawn as a straight line between two
consecutive points.

Pset ProtectiveDeviceBreakerUnitTypeMCB

Property

Property Type

Data Type

Description

PowerLoss

P_SINGLEVALUE

IfcPowerMeasure

The power loss in [W] per pole of the MCB when the nominal
current is flowing through the MCB.

VoltagelLevel

P_ENUMERATED

IfcLabel/PEnum_VoltagelLev

The voltage levels for which the data of the instance is valid.

VALUE els:U230,U400,U440,U525, | More than one value may be selected in the enumeration.
U690,U1000,0THER,NOTK
NOWN,UNSET
NominalCurr | P_LISTVALUE IfcElectricCurrentMeasure A set of nominal currents in [A] for which the data of this

ents

instance is valid. At least one value shall be provided. Any
value in the set shall not exceed the value of the
UltimateRatedCurrent associated with the same breaker
unit.

1CU60947 P_SINGLEVALUE | IfcElectricCurrentMeasure The ultimate breaking capacity in [A] for an MCB tested in
accordance with the IEC 60947 series.
1CS60947 P_SINGLEVALUE | IfcElectricCurrentMeasure The service breaking capacity in [A] for an MCB tested in
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Property Property Type |[Data Type Description
accordance with the IEC 60947 series.

ICN60898 P_SINGLEVALUE | IfcElectricCurrentMeasure The nominal breaking capacity in [A] for an MCB tested in
accordance with the IEC 60898 series.

1CS60898 P_SINGLEVALUE | IfcElectricCurrentMeasure The service breaking capacity in [A] for an MCB tested in
accordance with the IEC 60898 series.

Pset ProtectiveDeviceBreakerUnitTypeMotorProtection

Property Property Type Data Type Description
PerformanceCl |P_LISTVALUE IfcLabel A set of designations of performance classes for the breaker
asses unit for which the data of this instance is valid. A breaker

unit being a motor protection device may be constructed for
different levels of breaking capacities. A maximum of 7
different performance classes may be provided. Examples of
performance classes that may be specified include B, C, N,
S, H, L, V.

VoltageLevel

P_ENUMERATEDV
ALUE

IfcLabel/PEnum_Voltage
Levels:U230,U400,U440
,U525,U690,U1000,0TH
ER,NOTKNOWN,UNSET

The voltage levels for which the data of the instance is valid.
More than one value may be selected in the enumeration.

1ICU60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The ultimate breaking capacity in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series.
1CS60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The service breaking capacity in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series.
ICW60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The thermal withstand current in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series. The value shall be related to 1 s.
ICM60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The making capacity in [A] for a circuit breaker or motor

re

protection device tested in accordance with the IEC 60947
series.

Pset ProtectiveDeviceTrippingCurve

Property

Property Type

Data Type

Description

TrippingCurveTy
pe

UE

P_ENUMERATEDVAL

IfcLabel/PEnum_Trip
pingCurveType:UPPE
R,LOWER,OTHER,NO
TKNOWN,UNSET

The type of tripping curve that is represented by the
property set.

TrippingCurve

P_TABLEVALUE

IfcElectricCurrentMe
asure/IfcTimeMeasu
re

A curve that establishes the release time of a tripping unit
when a particular prospective current is applied. Note that
the tripping curve is defined within a Cartesian coordinate
system and this fact must be asserted within the property
set: (1) Defining value is the Prospective Current which is a
list of minimum 2 and maximum 16 numbers providing the
currents in [x In] for points in the current/time log/log
coordinate space. The curve is drawn as a straight line
between two consecutive points. (2) Defined value is a list of
minimum 2 and maximum 16 numbers providing the
release_time in [s] for points in the current/time log/log
coordinate space. The curve is drawn as a straight line
between two consecutive points. Note that a defined
interpolation.
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Pset ProtectiveDeviceTypeCircuitBreaker

Property Property Type Data Type Description
PerformanceCl |P_LISTVALUE IfcLabel A set of designations of performance classes for the breaker
asses unit for which the data of this instance is valid. A breaker

unit being a circuit breaker may be constructed for different
levels of breaking capacities. A maximum of 7 different
performance classes may be provided. Examples of
performance classes that may be specified include B, C, N,
S, H, L, V.

VoltageLevel P_ENUMERATEDV

ALUE

IfcLabel/PEnum_Voltage
Levels:U230,U400,U440
,U525,U690,U1000,0TH
ER,NOTKNOWN,UNSET

The voltage levels for which the data of the instance is valid.
More than one value may be selected in the enumeration.

1ICU60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The ultimate breaking capacity in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series.
1CS60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The service breaking capacity in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series.
ICW60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The thermal withstand current in [A] for a circuit breaker or
re motor protection device tested in accordance with the IEC
60947 series. The value shall be related to 1 s.
ICM60947 P_SINGLEVALUE | IfcElectricCurrentMeasu | The making capacity in [A] for a circuit breaker or motor

re

protection device tested in accordance with the IEC 60947
series.

Pset ProtectiveDeviceTypeCommon

Propert | Property Type Data Type Description

y

Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or

LUE

SET

EXISTING,DEMOLISH, TEMPO
RARY,OTHER,NOTKNOWN,UN

retrofitting projects. The status can be assigned to as "New"
- element designed as new addition, "Existing" - element
exists and remains, "Demolish"” - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).

Pset ProtectiveDeviceTypeEarthLeakageCircuitBreaker

Property Property Type

Data Type

Description

EarthFailureDevic | P_ENUMERATED

IfcLabel/PEnum_Earth

A list of the available types of circuit breaker from which

eType VALUE FailureDeviceType:ST [that required may be selected where: Standard: Device that
ANDARD,TIMEDELAYE | operates without a time delay. TimeDelayed: Device that
D,O0THER,NOTKNOWN | operates after a time delay.
LUNSET

Sensitivity P_SINGLEVALUE | IfcElectricCurrentMeas | The rated rms value of the vector sum of the instantaneous

ure

currents flowing in the main circuits of the device which
causes the device to operate under specified conditions.
(IEC 61008-1).

Pset ProtectiveDeviceTypeFuseDisconnector

Property |Property |Data Type Description
Type
FuseDisco |P_ENUME | IfcLabel/PEnum_FuseDisconnectorT | A list of the available types of fuse disconnector from which
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Property |Property |Data Type Description
Type
nnectorTy | RATEDVAL | ype:ENGINEPROTECTIONDEVICE,FU | that required may be selected where:
pe UE SEDSWITCH,HRC,OVERLOADPROTE | EngineProtectionDevice: A fuse whose characteristic is
CTIONDEVICE,SWITCHDISCONNECT | specifically designed for the protection of a motor or
ORFUSE,OTHER,NOTKNOWN,UNSET | generator. FuseSwitchDisconnector: A switch disconnector in
which a fuse link or a fuse carrier with fuse link forms the
moving contact, HRC: A standard fuse (High Rupturing
Capacity) OverloadProtectionDevice: A device that
disconnects the supply when the operating conditions in an
electrically undamaged circuit causes an overcurrent,
SemiconductorFuse: A fuse whose characteristic is
specifically designed for the protection of sem-conductor
devices. SwitchDisconnectorFuse: A switch disconnector in
which one or more poles have a fuse in series in a composite
unit.
VoltageLe |P_ENUME | IfcLabel/PEnum_VoltagelLevels:U23 | The voltage levels for which the data of the instance is valid.
vel RATEDVAL | 0,U400,U440,U525,U690,U1000,0T | More than one value may be selected in the enumeration.
UE HER,NOTKNOWN,UNSET
1C60269 P_SINGLE | IfcElectricCurrentMeasure The breaking capacity in [A] for fuses in accordance with the
VALUE IEC 60269 series.
PowerLoss | P_SINGLE | IfcPowerMeasure The power loss in [W] of the fuse when the nominal current
VALUE is flowing through the fuse.
Pset ProtectiveDeviceTypeResidualCurrentCircuitBreaker
Property |Property Type |Data Type Description
Sensitivity | P_SINGLEVALUE | IfcElectricCurrentMeasure | Current leakage to an unwanted leading path during normal operation
(IEC 151-14-49).
Pset ProtectiveDeviceTypeResidualCurrentSwitch
Property |Property Type |Data Type Description
Sensitivity | P_SINGLEVALUE | IfcElectricCurrentMeasure | Current leakage to an unwanted leading path during normal operation
(IEC 151-14-49).

Pset ProtectiveDeviceTypeVaristor

Property |Property Type Data Type Description
VaristorTy |[P_ENUMERATEDVAL | IfcLabel/PEnum_VaristorT | A list of the available types of varistor from which that
pe UE ype:METALOXIDE,ZINCO | required may be selected.

XIDE,OTHER,NOTKNOWN
,UNSET

Pset SolarDeviceTypeCommon

Propert | Property Type Data Type Description

y

Referen | P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type

ce 'A-1"), provided, if there is no classification reference to a
recognized classification system used.

Status P_ENUMERATEDVA | IfcLabel/PEnum_Status:NEW, | Status of the element, predominately used in renovation or

LUE EXISTING,DEMOLISH, TEMPO
RARY,OTHER,NOTKNOWN,UN

SET

retrofitting projects. The status can be assigned to as "New"
- element designed as new addition, "Existing" - element
exists and remains, "Demolish" - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).
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Proper | Property Type Data Type Description
ty
Purpose | P_ENUMERATEDVA | IfcLabel/PEnum_FlowMeterPur | Enumeration defining the purpose of the flow meter

LUE pose:MASTER,SUBMASTER,SU
BMETER,OTHER,NOTKNOWN,

UNSET

occurrence.

Pset_FlowMeterTypeCommon

Property Property Type Data Type Description
Reference P_SINGLEVALUE Ifcldentifier Reference ID for this specified type in this project (e.g. type
'A-1").
Status P_ENUMERATEDV | IfcLabel/PEnum_Status:N | Status of the element, predominately used in renovation or
ALUE EW,EXISTING,DEMOLISH, | retrofitting projects. The status can be assigned to as "New"
TEMPORARY,OTHER,NOTK | - element designed as new addition, "Existing" - element
NOWN,UNSET exists and remains, "Demolish"” - element existed but is to
be demolished, "Temporary" - element will exists only
temporary (like a temporary support structure).
ReadOutTyp | P_ENUMERATEDV | IfcLabel/PEnum_MeterRea | Indication of the form that readout from the meter takes. In
e ALUE dOutType:DIAL,DIGITAL, |the case of a dial read out, this may comprise multiple dials
OTHER,NOTKNOWN,UNSE | that give a cumulative reading and/or a mechanical
T odometer.
RemoteRead | P_SINGLEVALUE IfcBoolean Indicates whether the meter has a connection for remote
ing reading through connection of a communication device (set
TRUE) or not (set FALSE).

Pset FlowMeterTypeEnergyMeter

Property Property Type |Data Type

Description

NominalCurrent

P_SINGLEVALUE

IfcElectricCurrentMeasure

The nominal current that is designed to be measured.

MaximumCurrent

P_SINGLEVALUE

IfcElectricCurrentMeasure

The maximum allowed current that a device is certified to handle.

MultipleTarriff

P_SINGLEVALUE

IfcBoolean

Indicates whether meter has built-in support for multiple tarriffs
(variable energy cost rates).

4.7.6.4.4 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; IfcObject; 42/60
IfcObjectDefinition; IfcPreDefinedPropertySet; IfcProcess; IfcProduct; IfcProject; (70%0)

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; I1fcTypeObject; IfcTypeProcess; IfcTypeProduct;
IfcTypeResource; IfcPropertySetDefinitionSet; IfcComplexPropertyTemplateTypeEnum;
IfcObjectTypeEnum; IfcPropertySetTemplateTypeEnum; IfcSimplePropertyTemplateTypeEnum;
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Namespace

Definitions

Usage

IfcDefinitionSelect; IfcProcessSelect; IfcProductSelect;
IfcPropertySetDefinitionSelect; IfcResourceSelect;

IfcControlExtensi
on

IfcPerformanceHistory; IfcRelAssociatesApproval; IfcRelAssociatesConstraint;
IfcPerformanceHistoryTypeEnum;

1/4
(25%)

IfcProcessExtens
ion

IfcEvent; IfcEventType; IfcProcedure; IfcProcedureType; IfcRelSequence; IfcTask;
IfcTaskType; IfcWorkCalendar; IfcWorkControl; IfcWworkPlan; IfcWorkSchedule;
IfcEventTriggerTypeEnum; IfcEventTypeEnum; IfcProcedureTypeEnum; IfcSequenceEnum;
IfcTaskTypeEnum; IfcWorkCalendarTypeEnum; IfcWorkPlanTypeEnum;
IfcWorkScheduleTypeEnum;

7/19
(37%)

IfcProductExtens
ion

IfcAnnotation; IfcBuilding; IfcBuildingElement; IfcBuildingElementType;
IfcBuildingStorey; IfcCivilElement; IfcCivilElementType; IfcDistributionElement;
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; 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;

26/71
(37%)

IfcSharedBIdgEle
ments

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;

10/75
(13%)

IfcSharedBldgSe
rviceElements

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;

22/30
(73%)

IfcSharedCompo
nentElements

IfcBuildingElementPart; IfcBuildingElementPartType; IfcDiscreteAccessory;
IfcDiscreteAccessoryType; IfcElementComponent; IfcElementComponentType; IfcFastener;

2/14
(14%)
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Namespace

Definitions

Usage

IfcFastenerType; IfcMechanicalFastener; IfcMechanicalFastenerType;
IfcBuildingElementPartTypeEnum; IfcDiscreteAccessoryTypeEnum; IfcFastenerTypeEnum;
IfcMechanicalFastenerTypeEnum;

IfcSharedFaciliti
esElements

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

1/11
(9%)

IfcSharedMgmtEl
ements

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

2/10
(20%)

IfcArchitectureD
omain

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

0/16
(0%)

IfcBuildingContr
olsDomain

IfcActuator; IfcActuatorType; IfcAlarm; IfcAlarmType; IfcController; IfcControllerType;
IfcFlowlInstrument; IfcFlowlnstrumentType; IfcSensor; IfcSensorType;
IfcUnitaryControlElement; IfcUnitaryControlElementType; IfcActuatorTypeEnum;
IfcAlarmTypeEnum; IfcControllerTypeEnum; IfcFlowlnstrumentTypeEnum;
IfcSensorTypeEnum; IfcUnitaryControlElementTypeEnum;

0/18
(0%)

IfcConstructionM
gmtDomain

IfcConstructionEquipmentResource; IfcConstructionEquipmentResourceType;
IfcConstructionMaterialResource; IfcConstructionMaterialResourceType;
IfcConstructionProductResource; IfcConstructionProductResourceType;
IfcConstructionResource; IfcConstructionResourceType; IfcCrewResource;
IfcCrewResourceType; IfcLaborResource; IfcLaborResourceType; IfcSubContractResource;
IfcSubContractResourceType; IfcConstructionEquipmentResourceTypeEnum;
IfcConstructionMaterialResourceTypeEnum; IfcConstructionProductResourceTypeEnum;
IfcCrewResourceTypeEnum; IfcLaborResourceTypeEnum;
IfcSubContractResourceTypeEnum;

8/20
(40%)

IfcElectricalDom
ain

IfcAudioVisualAppliance; IfcAudioVisualApplianceType; IfcCableCarrierFitting;
IfcCableCarrierFittingType; IfcCableCarrierSegment; IfcCableCarrierSegmentType;
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;

51/66
(77%)

IfcHvacDomain

IfcAirTerminal; IfcAirTerminalBox; IfcAirTerminalBoxType; IfcAirTerminalType;
IfcAirToAirHeatRecovery; IfcAirToAirHeatRecoveryType; IfcBoiler; IfcBoilerType; 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;

12/99
(12%)
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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; IfcPumpTypeEnum;
IfcSpaceHeaterTypeEnum; IfcTankTypeEnum; IfcTubeBundleTypeEnum;
IfcUnitaryEquipmentTypeEnum; IfcValveTypeEnum; IfcVibrationlsolatorTypeEnum;

IfcPlumbingFireP
rotectionDomain

IfcFireSuppressionTerminal; IfcFireSuppressionTerminalType; Ifcinterceptor;
IfcInterceptorType; IfcSanitaryTerminal; IfcSanitaryTerminalType; IfcStackTerminal;
IfcStackTerminalType; IfcWasteTerminal; IfcWasteTerminalType;
IfcFireSuppressionTerminalTypeEnum; IfcinterceptorTypeEnum;
IfcSanitaryTerminalTypeEnum; IfcStackTerminalTypeEnum; IfcWasteTerminalTypeEnum;

0/15
(0%)

IfcStructuralAnal
ysisDomain

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%)

IfcStructuralEle
mentsDomain

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;

9/11
(82%)

IfcApprovalReso
urce

IfcApproval; IfcApprovalRelationship; IfcResourceApprovalRelationship;

0/3
(0%)

IfcConstraintRes
ource

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

0/10
(0%)

IfcCostResource

IfcAppliedValue; IfcCostValue; IfcCurrencyRelationship; IfcArithmeticOperatorEnum;
IfcAppliedValueSelect;

3/5
(60%)

IfcDateTimeReso
urce

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

20/27
(74%)

IfcExternalRefer
enceResource

IfcClassification; IfcClassificationReference; IfcDocumentinformation;
IfcDocumentinformationRelationship; IfcDocumentReference; IfcExternallnformation;

6/20
(30%)
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IfcExternalReference; IfcExternalReferenceRelationship; IfcLibrarylnformation;
IfcLibraryReference; IfcResourceLevelRelationship; IfcLanguageld; IfcURIReference;
IfcDocumentConfidentialityEnum; IfcDocumentStatusEnum;
IfcClassificationReferenceSelect; IfcClassificationSelect; IfcDocumentSelect;
IfcLibrarySelect; IfcResourceObjectSelect;

IfcGeometricCon
straintResource

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

5/16
(31%)

IfcGeometricMod
elResource

IfcAdvancedBrep; IfcAdvancedBrepWithVoids; IfcBlock; IfcBooleanClippingResult;
IfcBooleanResult; IfcBoundingBox; IfcBoxedHalfSpace; IfcCartesianPointList;
IfcCartesianPointList3D; IfcCsgPrimitive3D; IfcCsgSolid; IfcExtrudedAreaSolid;
IfcExtrudedAreaSolidTapered; IfcFaceBasedSurfaceModel; IfcFacetedBrep;
IfcFacetedBrepWithVoids; IfcFixedReferenceSweptAreaSolid; 1fcGeometricCurveSet;
IfcGeometricSet; IfcHalfSpaceSolid; IfcManifoldSolidBrep; IfcPolygonalBoundedHalfSpace;
IfcRectangularPyramid; IfcRevolvedAreaSolid; IfcRevolvedAreaSolidTapered;
IfcRightCircularCone; IfcRightCircularCylinder; IfcSectionedSpine;
IfcShellBasedSurfaceModel; IfcSolidModel; IfcSphere; IfcSurfaceCurveSweptAreaSolid;
IfcSweptAreaSolid; IfcSweptDiskSolid; IfcSweptDiskSolidPolygonal;
IfcTessellatedFaceSet; IfcTessellatedltem; IfcTriangulatedFaceSet;
IfcBooleanOperator; IfcBooleanOperand; IfcCsgSelect; IfcGeometricSetSelect;

25/42
(60%)

IfcGeometryRes
ource

IfcAxis1Placement; 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; 1fcGeometricRepresentationltem; IfcLine;
IfcMappedltem; IfcOffsetCurve2D; IfcOffsetCurve3D; IfcOuterBoundaryCurve; IfcPcurve;
IfcPlacement; IfcPlane; IfcPoint; IfcPointOnCurve; IfcPointOnSurface; IfcPolyline;
IfcRationalBSplineCurveWithKnots; IfcRationalBSplineSurfaceWithKnots;
IfcRectangularTrimmedSurface; IfcReparametrisesdCompositeCurveSegment;
IfcRepresentationltem; IfcRepresentationMap; IfcSurface; IfcSurfaceOfLinearExtrusion;
IfcSurfaceOfRevolution; IfcSweptSurface; IfcTrimmedCurve; IfcVector;
IfcDimensionCount; IfcBSplineCurveForm; IfcBSplineSurfaceForm; IfcKnotType;
IfcTransitionCode; IfcTrimmingPreference; IfcAxis2Placement; IfcCurveOnSurface;
IfcTrimmingSelect; IfcVectorOrDirection;

23/63
(37%)

IfcMaterialResou
rce

IfcMaterial; IfcMaterialClassificationRelationship; IfcMaterialConstituent;
IfcMaterialConstituentSet; IfcMaterialDefinition; IfcMaterialLayer; IfcMaterialLayerSet;
IfcMaterialLayerSetUsage; IfcMaterialLayerWithOffsets; IfcMaterialList; 1fcMaterialProfile;
IfcMaterialProfileSet; IfcMaterialProfileSetUsage; IfcMaterialProfileSetUsageTapering;
IfcMaterialProfileWithOffsets; IfcMaterialProperties; IfcMaterialRelationship;
IfcMaterialUsageDefinition; IfcCardinalPointReference; IfcDirectionSenseEnum;
IfcLayerSetDirectionEnum; IfcMaterialSelect;

8/22
(36%)

IfcMeasureResou
rce

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;
IfcInteger; IfcintegerCountRateMeasure; IfclonConcentrationMeasure;
IfclsothermalMoistureCapacityMeasure; IfcKinematicViscosityMeasure; IfcLabel;
IfcLengthMeasure; IfcLinearForceMeasure; IfcLinearMomentMeasure;
IfcLinearStiffnessMeasure; IfcLinearVelocityMeasure; IfcLogical; IfcLuminousFluxMeasure;

41/121
(34%)
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IfcLuminousintensityDistributionMeasure; IfcLuminouslntensityMeasure;
IfcMagneticFluxDensityMeasure; IfcMagneticFluxMeasure; IfcMassDensityMeasure;
IfcMassFlowRateMeasure; IfcMassMeasure; IfcMassPerLengthMeasure;
IfcModulusOfElasticityMeasure; IfcModulusOfLinearSubgradeReactionMeasure;
IfcModulusOfRotationalSubgradeReactionMeasure; IfcModulusOfSubgradeReactionMeasure;
IfcMoistureDiffusivityMeasure; IfcMolecularWeightMeasure; IfcMomentOfinertiaMeasure;
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; IfcSoundPressureLevelMeasure; IfcSoundPressureMeasure;
IfcSpecificHeatCapacityMeasure; IfcTemperatureGradientMeasure;
IfcTemperatureRateOfChangeMeasure; IfcText; IfcThermalAdmittanceMeasure;
IfcThermalConductivityMeasure; IfcThermalExpansionCoefficientMeasure;
IfcThermalResistanceMeasure; IfcThermalTransmittanceMeasure;
IfcThermodynamicTemperatureMeasure; IfcTimeMeasure; IfcTorqueMeasure;
IfcVaporPermeabilityMeasure; IfcVolumeMeasure; IfcVolumetricFlowRateMeasure;
IfcWarpingConstantMeasure; IfcWarpingMomentMeasure; IfcDerivedUnitEnum; IfcSIPrefix;
IfcSIUNnitName; IfcUnitEnum; IfcDerivedMeasureValue; IfcMeasureValue; IfcSimpleValue;
IfcUnit; Ifcvalue;

IfcPresentationA
ppearanceResou
rce

IfcBlobTexture; IfcColourRgb; IfcColourRgbList; IfcColourSpecification; IfcCurveStyle;
IfcCurveStyleFont; IfcCurveStyleFontAndScaling; IfcCurveStyleFontPattern;
IfcDraughtingPreDefinedColour; IfcDraughtingPreDefinedCurveFont;
IfcExternallyDefinedHatchStyle; IfcExternallyDefinedSurfaceStyle;
IfcExternallyDefinedTextFont; IfcFillAreaStyle; IfcFillAreaStyleHatching; IfcFillAreaStyleTiles;
IfcimageTexture; IfcindexedColourMap; IfcindexedTextureMap;
IfcIndexedTriangleTextureMap; IfcPixelTexture; IfcPreDefinedColour; IfcPreDefinedCurveFont;
IfcPreDefineditem; 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;

12/69
(17%)

IfcPresentationD
efinitionResourc
e

IfcAnnotationFillArea; IfcPlanarBox; IfcPlanarExtent; IfcPresentationltem;
IfcTextLiteral; IfcTextLiteralWithExtent; IfcBoxAlignment; IfcTextPath;

4/8
(50%)

IfcPresentationO
rganizationReso
urce

IfcLightDistributionData; IfcLightintensityDistribution; IfcLightSource;
IfcLightSourceAmbient; IfcLightSourceDirectional; IfcLightSourceGoniometric;
IfcLightSourcePositional; IfcLightSourceSpot; IfcPresentationLayerAssignment;
IfcPresentationLayerWithStyle; IfcLightDistributionCurveEnum; IfcLightEmissionSourceEnum;
IfcLayeredltem; IfcLightDistributionDataSourceSelect;

3/14
(21%)

IfcProfileResourc
e

IfcArbitraryClosedProfileDef; IfcArbitraryOpenProfileDef; IfcArbitraryProfileDefWithVoids;
IfcAsymmetriclShapeProfileDef; IfcCenterLineProfileDef; IfcCircleHollowProfileDef;
IfcCircleProfileDef; IfcCompositeProfileDef; IfcCShapeProfileDef; IfcDerivedProfileDef;
IfcEllipseProfileDef; IfclIShapeProfileDef; IfcLShapeProfileDef; IfcMirroredProfileDef;
IfcParameterizedProfileDef; IfcProfileDef; IfcProfileProperties;
IfcRectangleHollowProfileDef; IfcRectangleProfileDef; IfcReinforcementBarProperties;
IfcRoundedRectangleProfileDef; IfcSectionProperties; IfcSectionReinforcementProperties;
IfcTrapeziumProfileDef; IfcTShapeProfileDef; IfcUShapeProfileDef; IfcZShapeProfileDef;
IfcProfileTypeEnum; IfcReinforcingBarRoleEnum; IfcReinforcingBarSurfaceEnum;
IfcSectionTypeEnum;

3/31
(10%)

IfcPropertyReso
urce

IfcComplexProperty; IfcExtendedProperties; IfcPreDefinedProperties; IfcProperty;
IfcPropertyAbstraction; IfcPropertyBoundedValue; IfcPropertyDependencyRelationship;

11/16
(69%)
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IfcPropertyEnumeratedValue; IfcPropertyEnumeration; IfcPropertyListValue;
IfcPropertyReferenceValue; IfcPropertySingleValue; IfcPropertyTableValue;
IfcSimpleProperty; IfcCurvelnterpolationEnum; IfcObjectReferenceSelect;

IfcQuantityReso
urce

IfcPhysicalComplexQuantity; IfcPhysicalQuantity; IfcPhysicalSimpleQuantity;
IfcQuantityArea; IfcQuantityCount; IfcQuantityLength; IfcQuantityTime; IfcQuantityVolume;
IfcQuantityWeight;

2/9
(22%)

IfcRepresentatio
nResource

IfcCoordinateOperation; IfcCoordinateReferenceSystem;
IfcGeometricRepresentationContext; IfcGeometricRepresentationSubContext;
IfcMapConversion; IfcMaterialDefinitionRepresentation; IfcProductDefinitionShape;
IfcProductRepresentation; IfcProjectedCRS; IfcRepresentation;
IfcRepresentationContext; IfcShapeAspect; IfcShapeModel; IfcShapeRepresentation;
IfcStyledRepresentation; IfcStyleModel; IfcTopologyRepresentation;
IfcGeometricProjectionEnum; IfcGlobalOrLocalEnum; IfcCoordinateReferenceSystemSelect;
IfcProductRepresentationSelect;

10/21
(48%)

IfcStructuralLoa
dResource

IfcBoundaryCondition; IfcBoundaryEdgeCondition; IfcBoundaryFaceCondition;
IfcBoundaryNodeCondition; IfcBoundaryNodeConditionWarping; IfcFailureConnectionCondition;
IfcSlippageConnectionCondition; IfcStructuralConnectionCondition; IfcStructuralLoad;
IfcStructuralLoadConfiguration; IfcStructuralLoadLinearForce; IfcStructuralLoadOrResult;
IfcStructuralLoadPlanarForce; IfcStructuralLoadSingleDisplacement;
IfcStructuralLoadSingleDisplacementDistortion; IfcStructuralLoadSingleForce;
IfcStructuralLoadSingleForceWarping; IfcStructuralLoadStatic; IfcStructuralLoadTemperature;
IfcSurfaceReinforcementArea; IfcModulusOfRotationalSubgradeReactionSelect;
IfcModulusOfSubgradeReactionSelect; IfcModulusOfTranslationalSubgradeReactionSelect;
IfcRotationalStiffnessSelect; IfcTranslationalStiffnessSelect; IfcWarpingStiffnessSelect;

0/26
(0%)

IfcTopologyReso
urce

IfcAdvancedFace; IfcClosedShell; IfcConnectedFaceSet; IfcEdge; IfcEdgeCurve;
IfcEdgeLoop; IfcFace; IfcFaceBound; IfcFaceOuterBound; IfcFaceSurface; IfcLoop;
IfcOpenShell; IfcOrientedEdge; IfcPath; IfcPolyLoop; IfcSubedge;
IfcTopologicalRepresentationltem; IfcVertex; IfcVertexLoop; IfcVertexPoint; IfcShell;

7/21
(33%)

IfcUtilityResourc
e

IfcApplication; IfcOwnerHistory; IfcTable; IfcTableColumn; IfcTableRow;
IfcGloballyUniqueld; IfcChangeActionEnum; IfcStateEnum;

5/8
(63%)

4.7.7

Conformance Testing Procedures

4.7.7.1 Format and content requirements

4.7.7.1.1 Test rule list

The list of test rules is defined in the mvdXML file referenced herein.

4.7.7.1.2. Test rule definition

The definitions of test rules are included in the mvdXML file referenced herein.

4.7.7.1.3 Test rules formatting

Formatting documentation for MVDXML is available at http://www.buildingsmart-
tech.org/specifications/mvd-overview/mvd-overview-summary.

4.7.7.1.4 Test rule coverage analysis

Coverage of test rules for a given IFC file may be evaluated by using the mvdXML file referenced herein
with the IfcDoc tool available at http://www.buildingsmart-tech.org/specifications/specification-tools/ifcdoc-
tool/ifcdoc-beta-summary..
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4.7.7.2 Examples and mapping requirements

4.7.7.2.1 Example file list

The list of example files is available at http://www.nibs.org/?page=bsa_commonbimfiles.
4.7.7.2.2 Example file description

File descriptions are available at the website identified.

4.7.7.2.3 Common BIM file reuse

Common BIM files are re-used at the website identified.

4.7.7.2.4 Implementers’ agreements

Implementers agreements are available at http://www.buildingsmart-tech.org/implementation/ifc-
implementation/ifc-impl-agreements/ifc-impl-agreements-summary.

4.7.7.2.5 Transformations/mapping allowed

Transformations are defined in the MVDXML file referenced herein.

4.7.7.2.6 Transformation/mapping documentation

Transformation  documentation for MVDXML is available at http://www.buildingsmart-
tech.org/specifications/mvd-overview/mvd-overview-summary.

4.7.7.3 Testing tools and procedures

4.7.7.3.1 Testing tool list

IFCDOC is a Windows application that provides functionality for validating files against model view
definitions, as well as authoring model view definitions. It is published by BuildingSMART International
Ltd and is freely available at http://www.buildingsmart-tech.org/specifications/specification-tools/ifcdoc-
tool/ifcdoc-beta-summary

4.7.7.3.2 Testing tool algorithm

The algorithm for testing files is shown in the following C# source code for IFCDOC.

4.7.7.3.2.1 Model view validation algorithm

The core algorithm iterates through selected model views, iterates through concept roots (applying to an
entity), finds all instances of the applicable entity, iterates through concepts on each entity, and validates
each concept.

// iterate through each concept root
foreach (DocModelView docView in this.m_project.ModelViews)

{
if (docView.Visible)

{

foreach (DocConceptRoot docRoot in docView.ConceptRoots)
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{
Type typeEntity = null;
if (typemap.TryGetValue(docRoot.ApplicableEntity.Name.ToUpper(), out typeEntity))
{
// build list of instances
List<SEntity> list = new List<SEntity>();
foreach (SEntity instance in format.Instances.Values)

{
if (typeEntity.IsInstanceOfType(instance))
{
list. Add(instance);
}
}

foreach (DocTemplateUsage docUsage in docRoot.Concepts)

{
bool eachresult = true; // assume passing unless something fails

// if no template parameters defined, then evaluate generically
if (docUsage.ltems.Count == 0)

{
int fail = 0;
int pass = 0;
foreach (SEntity ent in list)
{
// check with parameters plugged in
bool? result = true;
foreach (DocModelRule rule in docUsage.Definition.Rules)
{
result = rule.Validate(ent, null, typemap);
if (result != null && !result.Value)
break;
}
if (result == null)
{
// no applicable rules, so passing
pass++;
}
else if (result != null && result.Value)
{
// all rules passed
pass++;
}
else
{
fail++;
}
}
}
foreach (DocTemplateltem docltem in docUsage.ltems)
{
int pass = 0;
int fail = 0;
foreach (SEntity ent in list)
{

// check with parameters plugged in
bool? result = true;
foreach (DocModelRule rule in docUsage.Definition.Rules)
{
result = rule.Validate(ent, docltem, typemap);
if (result != null && !result.Value)
break;
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}

if (result == null)

{
// inapplicable; passes
pass++;

}

else if (result != null && result.Value)

{
// applicable and valid; passes
pass++;

}

else

{

fail++;

4.7.7.3.2.2 Attribute rule validation algorithm

These support routines validate attribute rules.

/// <summary>
/// Validates an object to meet rule.
/// </summary>
/// <param name="target">Required instance to validate.</param>
/// <param name="docltem">Optional template parameters to use for validation.</param>
/// <param name="typemap">Map of types to resolve.</param>
/// <returns></returns>
public override bool? Validate(object target, DocTemplateltem docltem, Dictionary<string, Type> typemap)
{
if (target == null)
return false;

// (1) check if field is defined on target object; if not, then this rule does not apply.
FieldInfo fieldinfo = target.GetType().GetField(this.Name);
if (fieldinfo == null)

return false;

// (2) extract the value
object value = fieldinfo.GetValue(target); // may be null

if (value is System.Collections.|List)

{
System.Collections.|List list = (System.Collections.|List)value;
int pass = 0;
int fail = 0;
foreach (object o in list)
{

bool? result = Validateltem(o, docltem, typemap);
if (result != null)

{

if (result.Value)

{

pass++;

}

else
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{
fail++;
}
}
}
if (this.CardinalityMin == 0 && this.CardinalityMax == 0)
{
return (pass == 0);
}
else if (this.CardinalityMin == 0 && this.CardinalityMax == 1)
{
return (pass ==0 | | pass == 1);
}
else if (this.CardinalityMin == 1 && this.CardinalityMax == 1)
{
return (pass == 1);
}
else if (this.CardinalityMin == 1)
{
return (fail == 0);
}
else
{
return true;
}
}
else
{

// validate single
return Validateltem(value, docltem, typemap);

}

/// <summary>
/// Checks a value to see if it matches the parameter value.
/// </summary>
/// <param name="value"></param>
/// <param name="docltem"></param>
/// <param name="typemap"></param>
/// <returns>True if passing, False if failing, or Null if inapplicable.</returns>
private bool? Validateltem(object value, DocTemplateltem docltem, Dictionary<string, Type> typemap)
{

// (3) if parameter is defined, check for match

if (IString.IsNullOrEmpty(this.ldentification))

{

if (docltem == null)
return true; // parameter must be specified in order to check this rule

string match = docltem.GetParameterValue(this.ldentification);
if (value == null && String.IsNullOrEmpty(match))
{

return true;

}

else if (value is SEntity)

{
if (match != null && value.GetType().Name.Equals(match))

{

return true;

}

else

{

return false;
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}
}
else if (value != null)
{
// pull out internal value type
FieldInfo fieldinfo = value.GetType().GetField("Value");
if (fieldinfo != null)
{
object innervalue = fieldinfo.GetValue(value);
if (innervalue == null)
{
return false;
}
else if (match != null && innervalue.ToString().Equals(match.ToString(), StringComparison.Ordinal))
{
return true;
}
else if (this.IsCondition())
{
// condition didn't match, so chain of rules does not apply -- return null.
return null;
}
else
{
// constraint evaluated to false and conditioned applied.
return false;
}
}
else
{
return false;
}
}
else
{
return false;
}
}

// (4) recurse through constraints or entity rules
if (this.Rules != null && this.Rules.Count > 0)
{

foreach (DocModelRule rule in this.Rules)

{
// attribute rule is true if at least one entity filter matches or one constraint filter matches
bool? result = rule.Validate(value, docltem, typemap);
if (result != null && result.Value)
return result;

}

return false;

}

return true;

}

4.7.7.3.2.3 Entity rule validation algorithm

These support routines validate entity rules.

/// <summary>
/// Validates rules for an entity.
/// </summary>
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/// <param name="target">Required object to validate.</param>
/// <param name="docltem">Template item to validate.</param>
/// <param name="typemap">Map of type names to type definitions.</param>
/// <returns>True if passing, False if failing, or Null if inapplicable.</returns>
public override bool? Validate(object target, DocTemplateltem docltem, Dictionary<string, Type> typemap)
{

// checking for matching cast

Type t = null;

if (Itypemap.TryGetValue(this.Name.ToUpper(), out t))

return false;

if (!t.IsinstanceOfType(target))
return false;

if (target is SEntity)
{

foreach (DocModelRule rule in this.Rules)

{

bool? result = rule.Validate((SEntity)target, docltem, typemap);

// entity rule is inapplicable if any attribute rules are inapplicable
if (result == null)
return null;

// entity rule fails if any attribute rules fail
if (Iresult.Value)
return false;
}
}

return true;

}

4.7.7.3.3 Testing tools sample files

Sample IFC files are available at the following URL: http://www.nibs.org/?page=bsa_commonbimfiles

4.7.7.3.4 Testing tool software availability

The IFCDOC tool for testing is available at the following URL: http://www.buildingsmart-
tech.org/specifications/specification-tools/ifcdoc-tool/ifcdoc-beta-summary9

4.7.8 Implementation resources

4.7.8.1 Implementation resources list

4.7.8.1.1 Implementation guides

Implementation guides are available at buildingsmart-tech.org/downloads.
4.7.8.2 Implementation resources completeness

4.7.8.2.1 Workflow coverage methodology

Implementation resources for various BIM platform workflows are available at http://www.buildingsmart-
tech.org/implementation. Additional platforms and workflows may be added as indicated on the web

page.
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4.7.8.2.2 Workflow coverage analysis

A map of software applications, platforms, and supported model views is available at
http://www.buildingsmart-tech.org/implementation/implementations.

4.7.9 Revision Plans

4.7.9.1 Revision plans list

4.7.9.1.1 Revision management process

No revisions to this version 1.0 standard have been identified at this time. Revisions will be identified,
evaluated and introduced based on initial uses of LCie exchanges that will begin as part of 2015 Alliance
Challenge events.

4.7.9.1.2 Revision management notification

Revisions will be proposed through a new LinkedIn LCie Group.

4.7.9.2 Proposed revision deployment methods

4.7.9.2.1 Revision management process

No revisions to this version 1.0 standard have been identified at this time. Revisions will be identified,
evaluated and introduced based on initial uses of LCie exchanges that will begin as part of 2015 Alliance
Challenge events.

4.7.9.2.2 Revision management notification

Revisions will be proposed through a new LinkedIn LCie Group.
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Annex A
A.1 The following electronic formats are attached herein:

SPARKIie2013.exp — schema in EXPRESS format
SPARKIie2013.xsd — schema in XSD format
SPARKIie2013.mdxml — model view definition
SPARKIie2013.ifc — property set templates
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SCHEMA SPARKie;



TYPE IfcStrippedOptional = BOOLEAN;

END_TYPE;



TYPE IfcAreaMeasure = REAL;

END_TYPE;



TYPE IfcBoolean = BOOLEAN;

END_TYPE;



TYPE IfcCompoundPlaneAngleMeasure = LIST [3:4] OF INTEGER;

END_TYPE;



TYPE IfcCountMeasure = NUMBER;

END_TYPE;



TYPE IfcDate = STRING;

END_TYPE;



TYPE IfcDateTime = STRING;

END_TYPE;



TYPE IfcDayInMonthNumber = INTEGER;

END_TYPE;



TYPE IfcDayInWeekNumber = INTEGER;

END_TYPE;



TYPE IfcDimensionCount = INTEGER;

END_TYPE;



TYPE IfcDuration = STRING;

END_TYPE;



TYPE IfcElectricCurrentMeasure = REAL;

END_TYPE;



TYPE IfcElectricResistanceMeasure = REAL;

END_TYPE;



TYPE IfcElectricVoltageMeasure = REAL;

END_TYPE;



TYPE IfcEnergyMeasure = REAL;

END_TYPE;



TYPE IfcFrequencyMeasure = REAL;

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 IfcMassMeasure = REAL;

END_TYPE;



TYPE IfcMonetaryMeasure = REAL;

END_TYPE;



TYPE IfcMonthInYearNumber = INTEGER;

END_TYPE;



TYPE IfcNormalisedRatioMeasure = IfcRatioMeasure;

END_TYPE;



TYPE IfcPlanarForceMeasure = REAL;

END_TYPE;



TYPE IfcPlaneAngleMeasure = REAL;

END_TYPE;



TYPE IfcPositiveLengthMeasure = IfcLengthMeasure;

END_TYPE;



TYPE IfcPositiveRatioMeasure = IfcRatioMeasure;

END_TYPE;



TYPE IfcPowerMeasure = REAL;

END_TYPE;



TYPE IfcPresentableText = STRING;

END_TYPE;



TYPE IfcReal = REAL;

END_TYPE;



TYPE IfcText = STRING;

END_TYPE;



TYPE IfcThermalConductivityMeasure = REAL;

END_TYPE;



TYPE IfcThermodynamicTemperatureMeasure = REAL;

END_TYPE;



TYPE IfcTime = STRING;

END_TYPE;



TYPE IfcTimeMeasure = REAL;

END_TYPE;



TYPE IfcTimeStamp = INTEGER;

END_TYPE;



TYPE IfcVolumeMeasure = REAL;

END_TYPE;



TYPE IfcBooleanOperator = ENUMERATION OF

	(UNION

	,INTERSECTION

	,DIFFERENCE);

END_TYPE;



TYPE IfcCableCarrierFittingTypeEnum = ENUMERATION OF

	(BEND

	,CROSS

	,REDUCER

	,TEE

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcCableCarrierSegmentTypeEnum = ENUMERATION OF

	(CABLELADDERSEGMENT

	,CABLETRAYSEGMENT

	,CABLETRUNKINGSEGMENT

	,CONDUITSEGMENT

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcCableFittingTypeEnum = ENUMERATION OF

	(CONNECTOR

	,ENTRY

	,EXIT

	,JUNCTION

	,TRANSITION

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcCableSegmentTypeEnum = ENUMERATION OF

	(BUSBARSEGMENT

	,CABLESEGMENT

	,CONDUCTORSEGMENT

	,CORESEGMENT

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcChangeActionEnum = ENUMERATION OF

	(NOCHANGE

	,MODIFIED

	,ADDED

	,DELETED

	,NOTDEFINED);

END_TYPE;



TYPE IfcChillerTypeEnum = ENUMERATION OF

	(AIRCOOLED

	,WATERCOOLED

	,HEATRECOVERY

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcConstructionEquipmentResourceTypeEnum = ENUMERATION OF

	(DEMOLISHING

	,EARTHMOVING

	,ERECTING

	,HEATING

	,LIGHTING

	,PAVING

	,PUMPING

	,TRANSPORTING

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcCoveringTypeEnum = ENUMERATION OF

	(CEILING

	,FLOORING

	,CLADDING

	,ROOFING

	,MOLDING

	,SKIRTINGBOARD

	,INSULATION

	,MEMBRANE

	,SLEEVING

	,WRAPPING

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcDataOriginEnum = ENUMERATION OF

	(MEASURED

	,PREDICTED

	,SIMULATED

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcDistributionPortTypeEnum = ENUMERATION OF

	(CABLE

	,CABLECARRIER

	,DUCT

	,PIPE

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcDistributionSystemEnum = ENUMERATION OF

	(AIRCONDITIONING

	,AUDIOVISUAL

	,CHEMICAL

	,CHILLEDWATER

	,COMMUNICATION

	,COMPRESSEDAIR

	,CONDENSERWATER

	,CONTROL

	,CONVEYING

	,DATA

	,DISPOSAL

	,DOMESTICCOLDWATER

	,DOMESTICHOTWATER

	,DRAINAGE

	,EARTHING

	,ELECTRICAL

	,ELECTROACOUSTIC

	,EXHAUST

	,FIREPROTECTION

	,FUEL

	,GAS

	,HAZARDOUS

	,HEATING

	,LIGHTING

	,LIGHTNINGPROTECTION

	,MUNICIPALSOLIDWASTE

	,OIL

	,OPERATIONAL

	,POWERGENERATION

	,RAINWATER

	,REFRIGERATION

	,SECURITY

	,SEWAGE

	,SIGNAL

	,STORMWATER

	,TELEPHONE

	,TV

	,VACUUM

	,VENT

	,VENTILATION

	,WASTEWATER

	,WATERSUPPLY

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcElectricApplianceTypeEnum = ENUMERATION OF

	(DISHWASHER

	,ELECTRICCOOKER

	,FREESTANDINGELECTRICHEATER

	,FREESTANDINGFAN

	,FREESTANDINGWATERHEATER

	,FREESTANDINGWATERCOOLER

	,FREEZER

	,FRIDGE_FREEZER

	,HANDDRYER

	,KITCHENMACHINE

	,MICROWAVE

	,PHOTOCOPIER

	,REFRIGERATOR

	,TUMBLEDRYER

	,VENDINGMACHINE

	,WASHINGMACHINE

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcElectricDistributionBoardTypeEnum = ENUMERATION OF

	(CONSUMERUNIT

	,DISTRIBUTIONBOARD

	,MOTORCONTROLCENTRE

	,SWITCHBOARD

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcElectricFlowStorageDeviceTypeEnum = ENUMERATION OF

	(BATTERY

	,CAPACITORBANK

	,HARMONICFILTER

	,INDUCTORBANK

	,UPS

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcElectricGeneratorTypeEnum = ENUMERATION OF

	(CHP

	,ENGINEGENERATOR

	,STANDALONE

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcElectricMotorTypeEnum = ENUMERATION OF

	(DC

	,INDUCTION

	,POLYPHASE

	,RELUCTANCESYNCHRONOUS

	,SYNCHRONOUS

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcFlowDirectionEnum = ENUMERATION OF

	(SOURCE

	,SINK

	,SOURCEANDSINK

	,NOTDEFINED);

END_TYPE;



TYPE IfcFlowMeterTypeEnum = ENUMERATION OF

	(ENERGYMETER

	,GASMETER

	,OILMETER

	,WATERMETER

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcGridTypeEnum = ENUMERATION OF

	(RECTANGULAR

	,RADIAL

	,TRIANGULAR

	,IRREGULAR

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcJunctionBoxTypeEnum = ENUMERATION OF

	(DATA

	,POWER

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcLampTypeEnum = ENUMERATION OF

	(COMPACTFLUORESCENT

	,FLUORESCENT

	,HALOGEN

	,HIGHPRESSUREMERCURY

	,HIGHPRESSURESODIUM

	,LED

	,METALHALIDE

	,OLED

	,TUNGSTENFILAMENT

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcLightFixtureTypeEnum = ENUMERATION OF

	(POINTSOURCE

	,DIRECTIONSOURCE

	,SECURITYLIGHTING

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcOutletTypeEnum = ENUMERATION OF

	(AUDIOVISUALOUTLET

	,COMMUNICATIONSOUTLET

	,POWEROUTLET

	,DATAOUTLET

	,TELEPHONEOUTLET

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcProfileTypeEnum = ENUMERATION OF

	(CURVE

	,AREA);

END_TYPE;



TYPE IfcProtectiveDeviceTypeEnum = ENUMERATION OF

	(CIRCUITBREAKER

	,EARTHLEAKAGECIRCUITBREAKER

	,EARTHINGSWITCH

	,FUSEDISCONNECTOR

	,RESIDUALCURRENTCIRCUITBREAKER

	,RESIDUALCURRENTSWITCH

	,VARISTOR

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcPumpTypeEnum = ENUMERATION OF

	(CIRCULATOR

	,ENDSUCTION

	,SPLITCASE

	,SUBMERSIBLEPUMP

	,SUMPPUMP

	,VERTICALINLINE

	,VERTICALTURBINE

	,USERDEFINED

	,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 IfcRoleEnum = ENUMERATION OF

	(SUPPLIER

	,MANUFACTURER

	,CONTRACTOR

	,SUBCONTRACTOR

	,ARCHITECT

	,STRUCTURALENGINEER

	,COSTENGINEER

	,CLIENT

	,BUILDINGOWNER

	,BUILDINGOPERATOR

	,MECHANICALENGINEER

	,ELECTRICALENGINEER

	,PROJECTMANAGER

	,FACILITIESMANAGER

	,CIVILENGINEER

	,COMMISSIONINGENGINEER

	,ENGINEER

	,OWNER

	,CONSULTANT

	,CONSTRUCTIONMANAGER

	,FIELDCONSTRUCTIONMANAGER

	,RESELLER

	,USERDEFINED);

END_TYPE;



TYPE IfcSIPrefix = ENUMERATION OF

	(EXA

	,PETA

	,TERA

	,GIGA

	,MEGA

	,KILO

	,HECTO

	,DECA

	,DECI

	,CENTI

	,MILLI

	,MICRO

	,NANO

	,PICO

	,FEMTO

	,ATTO);

END_TYPE;



TYPE IfcSIUnitName = ENUMERATION OF

	(AMPERE

	,BECQUEREL

	,CANDELA

	,COULOMB

	,CUBIC_METRE

	,DEGREE_CELSIUS

	,FARAD

	,GRAM

	,GRAY

	,HENRY

	,HERTZ

	,JOULE

	,KELVIN

	,LUMEN

	,LUX

	,METRE

	,MOLE

	,NEWTON

	,OHM

	,PASCAL

	,RADIAN

	,SECOND

	,SIEMENS

	,SIEVERT

	,SQUARE_METRE

	,STERADIAN

	,TESLA

	,VOLT

	,WATT

	,WEBER);

END_TYPE;



TYPE IfcSolarDeviceTypeEnum = ENUMERATION OF

	(SOLARCOLLECTOR

	,SOLARPANEL

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcSpaceTypeEnum = ENUMERATION OF

	(SPACE

	,PARKING

	,GFA

	,INTERNAL

	,EXTERNAL

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcStateEnum = ENUMERATION OF

	(READWRITE

	,READONLY

	,LOCKED

	,READWRITELOCKED

	,READONLYLOCKED);

END_TYPE;



TYPE IfcSubContractResourceTypeEnum = ENUMERATION OF

	(PURCHASE

	,WORK

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcSurfaceSide = ENUMERATION OF

	(POSITIVE

	,NEGATIVE

	,BOTH);

END_TYPE;



TYPE IfcSwitchingDeviceTypeEnum = ENUMERATION OF

	(CONTACTOR

	,DIMMERSWITCH

	,EMERGENCYSTOP

	,KEYPAD

	,MOMENTARYSWITCH

	,SELECTORSWITCH

	,STARTER

	,SWITCHDISCONNECTOR

	,TOGGLESWITCH

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcTaskTypeEnum = ENUMERATION OF

	(ATTENDANCE

	,CONSTRUCTION

	,DEMOLITION

	,DISMANTLE

	,DISPOSAL

	,INSTALLATION

	,LOGISTIC

	,MAINTENANCE

	,MOVE

	,OPERATION

	,REMOVAL

	,RENOVATION

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcTextPath = ENUMERATION OF

	(LEFT

	,RIGHT

	,UP

	,DOWN);

END_TYPE;



TYPE IfcTimeSeriesDataTypeEnum = ENUMERATION OF

	(CONTINUOUS

	,DISCRETE

	,DISCRETEBINARY

	,PIECEWISEBINARY

	,PIECEWISECONSTANT

	,PIECEWISECONTINUOUS

	,NOTDEFINED);

END_TYPE;



TYPE IfcTransformerTypeEnum = ENUMERATION OF

	(CURRENT

	,FREQUENCY

	,INVERTER

	,RECTIFIER

	,VOLTAGE

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcTransitionCode = ENUMERATION OF

	(DISCONTINUOUS

	,CONTINUOUS

	,CONTSAMEGRADIENT

	,CONTSAMEGRADIENTSAMECURVATURE);

END_TYPE;



TYPE IfcTransportElementTypeEnum = ENUMERATION OF

	(ELEVATOR

	,ESCALATOR

	,MOVINGWALKWAY

	,CRANEWAY

	,LIFTINGGEAR

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcUnitEnum = ENUMERATION OF

	(ABSORBEDDOSEUNIT

	,AMOUNTOFSUBSTANCEUNIT

	,AREAUNIT

	,DOSEEQUIVALENTUNIT

	,ELECTRICCAPACITANCEUNIT

	,ELECTRICCHARGEUNIT

	,ELECTRICCONDUCTANCEUNIT

	,ELECTRICCURRENTUNIT

	,ELECTRICRESISTANCEUNIT

	,ELECTRICVOLTAGEUNIT

	,ENERGYUNIT

	,FORCEUNIT

	,FREQUENCYUNIT

	,ILLUMINANCEUNIT

	,INDUCTANCEUNIT

	,LENGTHUNIT

	,LUMINOUSFLUXUNIT

	,LUMINOUSINTENSITYUNIT

	,MAGNETICFLUXDENSITYUNIT

	,MAGNETICFLUXUNIT

	,MASSUNIT

	,PLANEANGLEUNIT

	,POWERUNIT

	,PRESSUREUNIT

	,RADIOACTIVITYUNIT

	,SOLIDANGLEUNIT

	,THERMODYNAMICTEMPERATUREUNIT

	,TIMEUNIT

	,VOLUMEUNIT

	,USERDEFINED);

END_TYPE;



TYPE IfcUnitaryEquipmentTypeEnum = ENUMERATION OF

	(AIRHANDLER

	,AIRCONDITIONINGUNIT

	,DEHUMIDIFIER

	,SPLITSYSTEM

	,ROOFTOPUNIT

	,USERDEFINED

	,NOTDEFINED);

END_TYPE;



TYPE IfcActorSelect = SELECT

	(IfcOrganization

	,IfcPerson

	,IfcPersonAndOrganization);

END_TYPE;



TYPE IfcAppliedValueSelect = SELECT

	(IfcMeasureWithUnit

	,IfcValue);

END_TYPE;



TYPE IfcAxis2Placement = SELECT

	(IfcAxis2Placement3D);

END_TYPE;



TYPE IfcBooleanOperand = SELECT

	(IfcBooleanResult

	,IfcSolidModel);

END_TYPE;



TYPE IfcClassificationReferenceSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcClassificationSelect = SELECT

	(IfcClassification

	,IfcClassificationReference);

END_TYPE;



TYPE IfcCsgSelect = SELECT

	(IfcBooleanResult);

END_TYPE;



TYPE IfcDefinitionSelect = SELECT

	(IfcObjectDefinition

	,IfcPropertyDefinition);

END_TYPE;



TYPE IfcFillStyleSelect = SELECT

);

END_TYPE;



TYPE IfcGeometricSetSelect = SELECT

	(IfcCurve

	,IfcPoint

	,IfcSurface);

END_TYPE;



TYPE IfcLayeredItem = SELECT

	(IfcRepresentation

	,IfcRepresentationItem);

END_TYPE;



TYPE IfcMaterialSelect = SELECT

	(IfcMaterialDefinition

	,IfcMaterialUsageDefinition);

END_TYPE;



TYPE IfcObjectReferenceSelect = SELECT

	(IfcAddress

	,IfcAppliedValue

	,IfcExternalReference

	,IfcMaterialDefinition

	,IfcOrganization

	,IfcPerson

	,IfcPersonAndOrganization

	,IfcTimeSeries);

END_TYPE;



TYPE IfcProcessSelect = SELECT

	(IfcProcess

	,IfcTypeProcess);

END_TYPE;



TYPE IfcProductSelect = SELECT

	(IfcProduct

	,IfcTypeProduct);

END_TYPE;



TYPE IfcPropertySetDefinitionSelect = SELECT

	(IfcPropertySetDefinition);

END_TYPE;



TYPE IfcResourceSelect = SELECT

	(IfcResource

	,IfcTypeResource);

END_TYPE;



TYPE IfcShell = SELECT

	(IfcClosedShell);

END_TYPE;



TYPE IfcStyleAssignmentSelect = SELECT

	(IfcPresentationStyle);

END_TYPE;



TYPE IfcSurfaceStyleElementSelect = SELECT

);

END_TYPE;



TYPE IfcUnit = SELECT

	(IfcNamedUnit);

END_TYPE;



TYPE IfcValue = SELECT

);

END_TYPE;



ENTITY IfcActor

 SUPERTYPE OF (IfcOccupant)

 SUBTYPE OF (IfcObject);

	TheActor : IfcActorSelect;

 INVERSE

	IsActingUpon : SET [0:?] OF IfcRelAssignsToActor FOR RelatingActor;

END_ENTITY;



ENTITY IfcActorRole;

	Role : IfcRoleEnum;

	UserDefinedRole : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcAddress

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPostalAddress

    ,IfcTelecomAddress));

	Purpose : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	UserDefinedPurpose : OPTIONAL IfcStrippedOptional;

 INVERSE

	OfPerson : SET [0:?] OF IfcPerson FOR Addresses;

	OfOrganization : SET [0:?] OF IfcOrganization FOR Addresses;

END_ENTITY;



ENTITY IfcAdvancedBrep

 SUBTYPE OF (IfcManifoldSolidBrep);

END_ENTITY;



ENTITY IfcAnnotationFillArea

 SUBTYPE OF (IfcGeometricRepresentationItem);

	OuterBoundary : IfcCurve;

	InnerBoundaries : OPTIONAL SET [1:?] OF IfcStrippedOptional;

END_ENTITY;



ENTITY IfcApplication;

	ApplicationDeveloper : IfcOrganization;

	Version : IfcLabel;

	ApplicationFullName : IfcLabel;

	ApplicationIdentifier : IfcIdentifier;

END_ENTITY;



ENTITY IfcAppliedValue

 SUPERTYPE OF (IfcCostValue);

	Name : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	AppliedValue : OPTIONAL IfcAppliedValueSelect;

	UnitBasis : OPTIONAL IfcMeasureWithUnit;

	ApplicableDate : OPTIONAL IfcDate;

	FixedUntilDate : OPTIONAL IfcDate;

	Category : OPTIONAL IfcStrippedOptional;

	Condition : OPTIONAL IfcStrippedOptional;

	ArithmeticOperator : OPTIONAL IfcStrippedOptional;

	Components : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

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 IfcAxis2Placement3D

 SUBTYPE OF (IfcPlacement);

	Axis : OPTIONAL IfcDirection;

	RefDirection : OPTIONAL IfcDirection;

 DERIVE

	P : LIST [3:3] OF IfcDirection := IfcBuildAxes(Axis, RefDirection);

END_ENTITY;



ENTITY IfcBeam

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcBooleanClippingResult

 SUBTYPE OF (IfcBooleanResult);

END_ENTITY;



ENTITY IfcBooleanResult

 SUPERTYPE OF (IfcBooleanClippingResult)

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Operator : IfcBooleanOperator;

	FirstOperand : IfcBooleanOperand;

	SecondOperand : IfcBooleanOperand;

 DERIVE

	Dim : IfcDimensionCount := FirstOperand.Dim;

END_ENTITY;



ENTITY IfcBoundedCurve

 ABSTRACT SUPERTYPE OF (IfcCompositeCurve)

 SUBTYPE OF (IfcCurve);

END_ENTITY;



ENTITY IfcBoundedSurface

 ABSTRACT

 SUBTYPE OF (IfcSurface);

END_ENTITY;



ENTITY IfcBuilding

 SUBTYPE OF (IfcSpatialStructureElement);

	ElevationOfRefHeight : OPTIONAL IfcLengthMeasure;

	ElevationOfTerrain : OPTIONAL IfcLengthMeasure;

	BuildingAddress : OPTIONAL IfcPostalAddress;

END_ENTITY;



ENTITY IfcBuildingElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBeam

    ,IfcCovering

    ,IfcMember

    ,IfcPlate

    ,IfcSlab

    ,IfcWall))

 SUBTYPE OF (IfcElement);

END_ENTITY;



ENTITY IfcBuildingElementPart

 SUBTYPE OF (IfcElementComponent);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcBuildingStorey

 SUBTYPE OF (IfcSpatialStructureElement);

	Elevation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCableCarrierFitting

 SUBTYPE OF (IfcFlowFitting);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCableCarrierFittingType

 SUBTYPE OF (IfcFlowFittingType);

	PredefinedType : IfcCableCarrierFittingTypeEnum;

END_ENTITY;



ENTITY IfcCableCarrierSegment

 SUBTYPE OF (IfcFlowSegment);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCableCarrierSegmentType

 SUBTYPE OF (IfcFlowSegmentType);

	PredefinedType : IfcCableCarrierSegmentTypeEnum;

END_ENTITY;



ENTITY IfcCableFitting

 SUBTYPE OF (IfcFlowFitting);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCableFittingType

 SUBTYPE OF (IfcFlowFittingType);

	PredefinedType : IfcCableFittingTypeEnum;

END_ENTITY;



ENTITY IfcCableSegment

 SUBTYPE OF (IfcFlowSegment);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCableSegmentType

 SUBTYPE OF (IfcFlowSegmentType);

	PredefinedType : IfcCableSegmentTypeEnum;

END_ENTITY;



ENTITY IfcCartesianPoint

 SUBTYPE OF (IfcPoint);

	Coordinates : LIST [1:3] OF IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(Coordinates);

END_ENTITY;



ENTITY IfcCartesianPointList

 ABSTRACT SUPERTYPE OF (IfcCartesianPointList3D)

 SUBTYPE OF (IfcGeometricRepresentationItem);

END_ENTITY;



ENTITY IfcCartesianPointList3D

 SUBTYPE OF (IfcCartesianPointList);

	CoordList : LIST [1:?] OF LIST [3:3] OF IfcLengthMeasure;

END_ENTITY;



ENTITY IfcCartesianTransformationOperator

 ABSTRACT

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Axis1 : OPTIONAL IfcStrippedOptional;

	Axis2 : OPTIONAL IfcStrippedOptional;

	LocalOrigin : IfcCartesianPoint;

	Scale : OPTIONAL IfcStrippedOptional;

 DERIVE

	Scl : REAL := NVL(Scale, 1.0);

	Dim : IfcDimensionCount := LocalOrigin.Dim;

END_ENTITY;



ENTITY IfcChiller

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcChillerType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcChillerTypeEnum;

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 IfcClosedShell

 SUBTYPE OF (IfcConnectedFaceSet);

END_ENTITY;



ENTITY IfcColourRgb

 SUBTYPE OF (IfcColourSpecification);

	Red : IfcNormalisedRatioMeasure;

	Green : IfcNormalisedRatioMeasure;

	Blue : IfcNormalisedRatioMeasure;

END_ENTITY;



ENTITY IfcColourSpecification

 ABSTRACT SUPERTYPE OF (IfcColourRgb)

 SUBTYPE OF (IfcPresentationItem);

	Name : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCompositeCurve

 SUBTYPE OF (IfcBoundedCurve);

	Segments : LIST [1:?] OF IfcCompositeCurveSegment;

	SelfIntersect : IfcStrippedOptional;

 DERIVE

	NSegments : INTEGER := SIZEOF(Segments);

	ClosedCurve : LOGICAL := Segments[NSegments].Transition <> Discontinuous;

END_ENTITY;



ENTITY IfcCompositeCurveSegment

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Transition : IfcTransitionCode;

	SameSense : IfcStrippedOptional;

	ParentCurve : IfcCurve;

 DERIVE

	Dim : IfcDimensionCount := ParentCurve.Dim;

 INVERSE

	UsingCurves : SET [1:?] OF IfcCompositeCurve FOR Segments;

END_ENTITY;



ENTITY IfcConnectedFaceSet

 SUPERTYPE OF (IfcClosedShell)

 SUBTYPE OF (IfcTopologicalRepresentationItem);

	CfsFaces : SET [1:?] OF IfcFace;

END_ENTITY;



ENTITY IfcConstructionEquipmentResource

 SUBTYPE OF (IfcConstructionResource);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcConstructionEquipmentResourceType

 SUBTYPE OF (IfcConstructionResourceType);

	PredefinedType : IfcConstructionEquipmentResourceTypeEnum;

END_ENTITY;



ENTITY IfcConstructionResource

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcConstructionEquipmentResource

    ,IfcSubContractResource))

 SUBTYPE OF (IfcResource);

	Usage : OPTIONAL IfcStrippedOptional;

	BaseCosts : OPTIONAL LIST [1:?] OF IfcAppliedValue;

	BaseQuantity : OPTIONAL IfcPhysicalQuantity;

END_ENTITY;



ENTITY IfcConstructionResourceType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcConstructionEquipmentResourceType

    ,IfcSubContractResourceType))

 SUBTYPE OF (IfcTypeResource);

	BaseCosts : OPTIONAL LIST [1:?] OF IfcAppliedValue;

	BaseQuantity : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcContext

 ABSTRACT SUPERTYPE OF (IfcProject)

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

	LongName : OPTIONAL IfcStrippedOptional;

	Phase : OPTIONAL IfcStrippedOptional;

	RepresentationContexts : OPTIONAL SET [1:?] OF IfcRepresentationContext;

	UnitsInContext : OPTIONAL IfcUnitAssignment;

 INVERSE

	IsDefinedBy : SET [0:?] OF IfcRelDefinesByProperties FOR RelatedObjects;

	Declares : SET [0:?] OF IfcRelDeclares FOR RelatingContext;

END_ENTITY;



ENTITY IfcControl

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCostItem

    ,IfcCostSchedule

    ,IfcPerformanceHistory

    ,IfcWorkCalendar

    ,IfcWorkControl))

 SUBTYPE OF (IfcObject);

	Identification : OPTIONAL IfcStrippedOptional;

 INVERSE

	Controls : SET [0:?] OF IfcRelAssignsToControl FOR RelatingControl;

END_ENTITY;



ENTITY IfcConversionBasedUnit

 SUPERTYPE OF (IfcConversionBasedUnitWithOffset)

 SUBTYPE OF (IfcNamedUnit);

	Name : IfcLabel;

	ConversionFactor : IfcMeasureWithUnit;

END_ENTITY;



ENTITY IfcConversionBasedUnitWithOffset

 SUBTYPE OF (IfcConversionBasedUnit);

	ConversionOffset : IfcReal;

END_ENTITY;



ENTITY IfcCostItem

 SUBTYPE OF (IfcControl);

	PredefinedType : OPTIONAL IfcStrippedOptional;

	CostValues : OPTIONAL LIST [1:?] OF IfcCostValue;

	CostQuantities : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCostSchedule

 SUBTYPE OF (IfcControl);

	PredefinedType : OPTIONAL IfcStrippedOptional;

	Status : OPTIONAL IfcStrippedOptional;

	SubmittedOn : OPTIONAL IfcStrippedOptional;

	UpdateDate : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcCostValue

 SUBTYPE OF (IfcAppliedValue);

END_ENTITY;



ENTITY IfcCovering

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcCoveringTypeEnum;

 INVERSE

	CoversSpaces : SET [0:1] OF IfcRelCoversSpaces FOR RelatedCoverings;

END_ENTITY;



ENTITY IfcCsgSolid

 SUBTYPE OF (IfcSolidModel);

	TreeRootExpression : IfcCsgSelect;

END_ENTITY;



ENTITY IfcCurve

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBoundedCurve

    ,IfcLine))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := IfcCurveDim(SELF);

END_ENTITY;



ENTITY IfcCurveStyle

 SUBTYPE OF (IfcPresentationStyle);

	CurveFont : OPTIONAL IfcStrippedOptional;

	CurveWidth : OPTIONAL IfcStrippedOptional;

	CurveColour : OPTIONAL IfcStrippedOptional;

	ModelOrDraughting : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcDimensionalExponents;

	LengthExponent : IfcStrippedOptional;

	MassExponent : IfcStrippedOptional;

	TimeExponent : IfcStrippedOptional;

	ElectricCurrentExponent : IfcStrippedOptional;

	ThermodynamicTemperatureExponent : IfcStrippedOptional;

	AmountOfSubstanceExponent : IfcStrippedOptional;

	LuminousIntensityExponent : IfcStrippedOptional;

END_ENTITY;



ENTITY IfcDirection

 SUBTYPE OF (IfcGeometricRepresentationItem);

	DirectionRatios : LIST [2:3] OF IfcStrippedOptional;

 DERIVE

	Dim : IfcDimensionCount := HIINDEX(DirectionRatios);

END_ENTITY;



ENTITY IfcDistributionCircuit

 SUBTYPE OF (IfcDistributionSystem);

END_ENTITY;



ENTITY IfcDistributionElement

 SUPERTYPE OF (IfcDistributionFlowElement)

 SUBTYPE OF (IfcElement);

END_ENTITY;



ENTITY IfcDistributionElementType

 SUPERTYPE OF (IfcDistributionFlowElementType)

 SUBTYPE OF (IfcElementType);

END_ENTITY;



ENTITY IfcDistributionFlowElement

 SUPERTYPE OF (ONEOF

    (IfcEnergyConversionDevice

    ,IfcFlowController

    ,IfcFlowFitting

    ,IfcFlowMovingDevice

    ,IfcFlowSegment

    ,IfcFlowStorageDevice

    ,IfcFlowTerminal))

 SUBTYPE OF (IfcDistributionElement);

END_ENTITY;



ENTITY IfcDistributionFlowElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcEnergyConversionDeviceType

    ,IfcFlowControllerType

    ,IfcFlowFittingType

    ,IfcFlowMovingDeviceType

    ,IfcFlowSegmentType

    ,IfcFlowStorageDeviceType

    ,IfcFlowTerminalType))

 SUBTYPE OF (IfcDistributionElementType);

END_ENTITY;



ENTITY IfcDistributionPort

 SUBTYPE OF (IfcPort);

	FlowDirection : OPTIONAL IfcFlowDirectionEnum;

	PredefinedType : OPTIONAL IfcDistributionPortTypeEnum;

	SystemType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcDistributionSystem

 SUPERTYPE OF (IfcDistributionCircuit)

 SUBTYPE OF (IfcSystem);

	LongName : OPTIONAL IfcStrippedOptional;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricAppliance

 SUBTYPE OF (IfcFlowTerminal);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricApplianceType

 SUBTYPE OF (IfcFlowTerminalType);

	PredefinedType : IfcElectricApplianceTypeEnum;

END_ENTITY;



ENTITY IfcElectricDistributionBoard

 SUBTYPE OF (IfcFlowController);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricDistributionBoardType

 SUBTYPE OF (IfcFlowControllerType);

	PredefinedType : IfcElectricDistributionBoardTypeEnum;

END_ENTITY;



ENTITY IfcElectricFlowStorageDevice

 SUBTYPE OF (IfcFlowStorageDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricFlowStorageDeviceType

 SUBTYPE OF (IfcFlowStorageDeviceType);

	PredefinedType : IfcElectricFlowStorageDeviceTypeEnum;

END_ENTITY;



ENTITY IfcElectricGenerator

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricGeneratorType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcElectricGeneratorTypeEnum;

END_ENTITY;



ENTITY IfcElectricMotor

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcElectricMotorType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcElectricMotorTypeEnum;

END_ENTITY;



ENTITY IfcElement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBuildingElement

    ,IfcDistributionElement

    ,IfcElementComponent

    ,IfcTransportElement))

 SUBTYPE OF (IfcProduct);

	Tag : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsInterferedByElements : SET [0:?] OF IfcRelInterferesElements FOR RelatedElement;

	InterferesElements : SET [0:?] OF IfcRelInterferesElements FOR RelatingElement;

	ContainedInStructure : SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

END_ENTITY;



ENTITY IfcElementComponent

 ABSTRACT SUPERTYPE OF (IfcBuildingElementPart)

 SUBTYPE OF (IfcElement);

END_ENTITY;



ENTITY IfcElementType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcDistributionElementType

    ,IfcTransportElementType))

 SUBTYPE OF (IfcTypeProduct);

	ElementType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcEnergyConversionDevice

 SUPERTYPE OF (ONEOF

    (IfcChiller

    ,IfcElectricGenerator

    ,IfcElectricMotor

    ,IfcSolarDevice

    ,IfcTransformer

    ,IfcUnitaryEquipment))

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcEnergyConversionDeviceType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcChillerType

    ,IfcElectricGeneratorType

    ,IfcElectricMotorType

    ,IfcSolarDeviceType

    ,IfcTransformerType

    ,IfcUnitaryEquipmentType))

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcExtendedProperties

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcMaterialProperties

    ,IfcProfileProperties))

 SUBTYPE OF (IfcPropertyAbstraction);

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Properties : SET [1:?] OF IfcProperty;

END_ENTITY;



ENTITY IfcExternalInformation

 ABSTRACT SUPERTYPE OF (IfcClassification);

END_ENTITY;



ENTITY IfcExternalReference

 ABSTRACT SUPERTYPE OF (IfcClassificationReference);

	Location : OPTIONAL IfcStrippedOptional;

	Identification : OPTIONAL IfcIdentifier;

	Name : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcExtrudedAreaSolid

 SUBTYPE OF (IfcSweptAreaSolid);

	ExtrudedDirection : IfcDirection;

	Depth : IfcPositiveLengthMeasure;

END_ENTITY;



ENTITY IfcFace

 SUBTYPE OF (IfcTopologicalRepresentationItem);

	Bounds : SET [1:?] OF IfcFaceBound;

END_ENTITY;



ENTITY IfcFaceBasedSurfaceModel

 SUBTYPE OF (IfcGeometricRepresentationItem);

	FbsmFaces : SET [1:?] OF IfcConnectedFaceSet;

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcFaceBound

 SUBTYPE OF (IfcTopologicalRepresentationItem);

	Bound : IfcLoop;

	Orientation : IfcStrippedOptional;

END_ENTITY;



ENTITY IfcFacetedBrep

 SUBTYPE OF (IfcManifoldSolidBrep);

END_ENTITY;



ENTITY IfcFillAreaStyle

 SUBTYPE OF (IfcPresentationStyle);

	FillStyles : SET [1:?] OF IfcFillStyleSelect;

	ModelorDraughting : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcFlowController

 SUPERTYPE OF (ONEOF

    (IfcElectricDistributionBoard

    ,IfcFlowMeter

    ,IfcProtectiveDevice

    ,IfcSwitchingDevice))

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowControllerType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcElectricDistributionBoardType

    ,IfcFlowMeterType

    ,IfcProtectiveDeviceType

    ,IfcSwitchingDeviceType))

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcFlowFitting

 SUPERTYPE OF (ONEOF

    (IfcCableCarrierFitting

    ,IfcCableFitting

    ,IfcJunctionBox))

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowFittingType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCableCarrierFittingType

    ,IfcCableFittingType

    ,IfcJunctionBoxType))

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcFlowMeter

 SUBTYPE OF (IfcFlowController);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcFlowMeterType

 SUBTYPE OF (IfcFlowControllerType);

	PredefinedType : IfcFlowMeterTypeEnum;

END_ENTITY;



ENTITY IfcFlowMovingDevice

 SUPERTYPE OF (IfcPump)

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowMovingDeviceType

 ABSTRACT SUPERTYPE OF (IfcPumpType)

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcFlowSegment

 SUPERTYPE OF (ONEOF

    (IfcCableCarrierSegment

    ,IfcCableSegment))

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowSegmentType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCableCarrierSegmentType

    ,IfcCableSegmentType))

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcFlowStorageDevice

 SUPERTYPE OF (IfcElectricFlowStorageDevice)

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowStorageDeviceType

 ABSTRACT SUPERTYPE OF (IfcElectricFlowStorageDeviceType)

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcFlowTerminal

 SUPERTYPE OF (ONEOF

    (IfcElectricAppliance

    ,IfcLamp

    ,IfcLightFixture

    ,IfcOutlet))

 SUBTYPE OF (IfcDistributionFlowElement);

END_ENTITY;



ENTITY IfcFlowTerminalType

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcElectricApplianceType

    ,IfcLampType

    ,IfcLightFixtureType

    ,IfcOutletType))

 SUBTYPE OF (IfcDistributionFlowElementType);

END_ENTITY;



ENTITY IfcGeometricCurveSet

 SUBTYPE OF (IfcGeometricSet);

END_ENTITY;



ENTITY IfcGeometricRepresentationContext

 SUBTYPE OF (IfcRepresentationContext);

	CoordinateSpaceDimension : IfcDimensionCount;

	Precision : OPTIONAL IfcStrippedOptional;

	WorldCoordinateSystem : IfcAxis2Placement;

	TrueNorth : OPTIONAL IfcDirection;

END_ENTITY;



ENTITY IfcGeometricRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcAnnotationFillArea

    ,IfcBooleanResult

    ,IfcCartesianPointList

    ,IfcCartesianTransformationOperator

    ,IfcCompositeCurveSegment

    ,IfcCurve

    ,IfcDirection

    ,IfcFaceBasedSurfaceModel

    ,IfcGeometricSet

    ,IfcLightSource

    ,IfcPlacement

    ,IfcPoint

    ,IfcSectionedSpine

    ,IfcShellBasedSurfaceModel

    ,IfcSolidModel

    ,IfcSurface

    ,IfcTessellatedItem

    ,IfcTextLiteral

    ,IfcVector))

 SUBTYPE OF (IfcRepresentationItem);

END_ENTITY;



ENTITY IfcGeometricSet

 SUPERTYPE OF (IfcGeometricCurveSet)

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Elements : SET [1:?] OF IfcGeometricSetSelect;

 DERIVE

	Dim : IfcDimensionCount := Elements[1].Dim;

END_ENTITY;



ENTITY IfcGrid

 SUBTYPE OF (IfcProduct);

	UAxes : LIST [1:?] OF UNIQUE IfcGridAxis;

	VAxes : LIST [1:?] OF UNIQUE IfcGridAxis;

	WAxes : OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;

	PredefinedType : OPTIONAL IfcGridTypeEnum;

 INVERSE

	ContainedInStructure : SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;

END_ENTITY;



ENTITY IfcGridAxis;

	AxisTag : OPTIONAL IfcLabel;

	AxisCurve : IfcCurve;

	SameSense : IfcBoolean;

 INVERSE

	PartOfW : SET [0:1] OF IfcGrid FOR WAxes;

	PartOfV : SET [0:1] OF IfcGrid FOR VAxes;

	PartOfU : SET [0:1] OF IfcGrid FOR UAxes;

	HasIntersections : SET [0:?] OF IfcVirtualGridIntersection FOR IntersectingAxes;

END_ENTITY;



ENTITY IfcGridPlacement

 SUBTYPE OF (IfcObjectPlacement);

	PlacementLocation : IfcVirtualGridIntersection;

	PlacementRefDirection : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcGroup

 SUPERTYPE OF (IfcSystem)

 SUBTYPE OF (IfcObject);

 INVERSE

	IsGroupedBy : SET [0:?] OF IfcRelAssignsToGroup FOR RelatingGroup;

END_ENTITY;



ENTITY IfcIrregularTimeSeries

 SUBTYPE OF (IfcTimeSeries);

	Values : LIST [1:?] OF IfcIrregularTimeSeriesValue;

END_ENTITY;



ENTITY IfcIrregularTimeSeriesValue;

	TimeStamp : IfcDateTime;

	ListValues : LIST [1:?] OF IfcValue;

END_ENTITY;



ENTITY IfcJunctionBox

 SUBTYPE OF (IfcFlowFitting);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcJunctionBoxType

 SUBTYPE OF (IfcFlowFittingType);

	PredefinedType : IfcJunctionBoxTypeEnum;

END_ENTITY;



ENTITY IfcLamp

 SUBTYPE OF (IfcFlowTerminal);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcLampType

 SUBTYPE OF (IfcFlowTerminalType);

	PredefinedType : IfcLampTypeEnum;

END_ENTITY;



ENTITY IfcLightFixture

 SUBTYPE OF (IfcFlowTerminal);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcLightFixtureType

 SUBTYPE OF (IfcFlowTerminalType);

	PredefinedType : IfcLightFixtureTypeEnum;

END_ENTITY;



ENTITY IfcLightSource

 ABSTRACT

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Name : OPTIONAL IfcStrippedOptional;

	LightColour : IfcColourRgb;

	AmbientIntensity : OPTIONAL IfcStrippedOptional;

	Intensity : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcLine

 SUBTYPE OF (IfcCurve);

	Pnt : IfcCartesianPoint;

	Dir : IfcVector;

END_ENTITY;



ENTITY IfcLocalPlacement

 SUBTYPE OF (IfcObjectPlacement);

	PlacementRelTo : OPTIONAL IfcObjectPlacement;

	RelativePlacement : IfcAxis2Placement;

END_ENTITY;



ENTITY IfcLoop

 SUBTYPE OF (IfcTopologicalRepresentationItem);

END_ENTITY;



ENTITY IfcManifoldSolidBrep

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcAdvancedBrep

    ,IfcFacetedBrep))

 SUBTYPE OF (IfcSolidModel);

	Outer : IfcClosedShell;

END_ENTITY;



ENTITY IfcMappedItem

 SUBTYPE OF (IfcRepresentationItem);

	MappingSource : IfcRepresentationMap;

	MappingTarget : IfcCartesianTransformationOperator;

END_ENTITY;



ENTITY IfcMaterial

 SUBTYPE OF (IfcMaterialDefinition);

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	Category : OPTIONAL IfcStrippedOptional;

 INVERSE

	HasRepresentation : SET [0:1] OF IfcMaterialDefinitionRepresentation FOR RepresentedMaterial;

END_ENTITY;



ENTITY IfcMaterialDefinition

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcMaterial

    ,IfcMaterialProfile

    ,IfcMaterialProfileSet));

 INVERSE

	AssociatedTo : SET [0:?] OF IfcRelAssociatesMaterial FOR RelatingMaterial;

	HasProperties : SET [0:?] OF IfcMaterialProperties FOR Material;

END_ENTITY;



ENTITY IfcMaterialDefinitionRepresentation

 SUBTYPE OF (IfcProductRepresentation);

	RepresentedMaterial : IfcMaterial;

END_ENTITY;



ENTITY IfcMaterialProfile

 SUBTYPE OF (IfcMaterialDefinition);

	Name : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	Material : OPTIONAL IfcMaterial;

	Profile : IfcProfileDef;

	Priority : OPTIONAL IfcStrippedOptional;

	Category : OPTIONAL IfcStrippedOptional;

 INVERSE

	ToMaterialProfileSet : IfcMaterialProfileSet FOR MaterialProfiles;

END_ENTITY;



ENTITY IfcMaterialProfileSet

 SUBTYPE OF (IfcMaterialDefinition);

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	MaterialProfiles : LIST [1:?] OF IfcMaterialProfile;

	CompositeProfile : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcMaterialProfileSetUsage

 SUBTYPE OF (IfcMaterialUsageDefinition);

	ForProfileSet : IfcMaterialProfileSet;

	CardinalPoint : OPTIONAL IfcStrippedOptional;

	ReferenceExtent : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcMaterialProperties

 SUBTYPE OF (IfcExtendedProperties);

	Material : IfcMaterialDefinition;

END_ENTITY;



ENTITY IfcMaterialUsageDefinition

 ABSTRACT SUPERTYPE OF (IfcMaterialProfileSetUsage);

 INVERSE

	AssociatedTo : SET [1:?] OF IfcRelAssociatesMaterial FOR RelatingMaterial;

END_ENTITY;



ENTITY IfcMeasureWithUnit;

	ValueComponent : IfcValue;

	UnitComponent : IfcUnit;

END_ENTITY;



ENTITY IfcMember

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcNamedUnit

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcConversionBasedUnit

    ,IfcSIUnit));

	Dimensions : IfcDimensionalExponents;

	UnitType : IfcUnitEnum;

END_ENTITY;



ENTITY IfcObject

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcActor

    ,IfcControl

    ,IfcGroup

    ,IfcProcess

    ,IfcProduct

    ,IfcResource))

 SUBTYPE OF (IfcObjectDefinition);

	ObjectType : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsDeclaredBy : SET [0:1] OF IfcRelDefinesByObject FOR RelatedObjects;

	Declares : SET [0:?] OF IfcRelDefinesByObject FOR RelatingObject;

	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;

	Nests : SET [0:1] OF IfcRelNests FOR RelatedObjects;

	IsNestedBy : SET [0:?] OF IfcRelNests FOR RelatingObject;

	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 IfcObjectPlacement

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGridPlacement

    ,IfcLocalPlacement));

 INVERSE

	PlacesObject : SET [0:?] OF IfcProduct FOR ObjectPlacement;

	ReferencedByPlacements : SET [0:?] OF IfcLocalPlacement FOR PlacementRelTo;

END_ENTITY;



ENTITY IfcOccupant

 SUBTYPE OF (IfcActor);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcOrganization;

	Identification : OPTIONAL IfcIdentifier;

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	Roles : OPTIONAL LIST [1:?] OF IfcActorRole;

	Addresses : OPTIONAL LIST [1:?] OF IfcAddress;

 INVERSE

	Engages : SET [0:?] OF IfcPersonAndOrganization FOR TheOrganization;

END_ENTITY;



ENTITY IfcOutlet

 SUBTYPE OF (IfcFlowTerminal);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcOutletType

 SUBTYPE OF (IfcFlowTerminalType);

	PredefinedType : IfcOutletTypeEnum;

END_ENTITY;



ENTITY IfcOwnerHistory;

	OwningUser : IfcPersonAndOrganization;

	OwningApplication : IfcApplication;

	State : OPTIONAL IfcStateEnum;

	ChangeAction : OPTIONAL IfcChangeActionEnum;

	LastModifiedDate : OPTIONAL IfcStrippedOptional;

	LastModifyingUser : OPTIONAL IfcStrippedOptional;

	LastModifyingApplication : OPTIONAL IfcStrippedOptional;

	CreationDate : IfcTimeStamp;

END_ENTITY;



ENTITY IfcPerformanceHistory

 SUBTYPE OF (IfcControl);

	LifeCyclePhase : IfcLabel;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPerson;

	Identification : OPTIONAL IfcStrippedOptional;

	FamilyName : OPTIONAL IfcStrippedOptional;

	GivenName : OPTIONAL IfcStrippedOptional;

	MiddleNames : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	PrefixTitles : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	SuffixTitles : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Roles : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Addresses : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

 INVERSE

	EngagedIn : SET [0:?] OF IfcPersonAndOrganization FOR ThePerson;

END_ENTITY;



ENTITY IfcPersonAndOrganization;

	ThePerson : IfcPerson;

	TheOrganization : IfcOrganization;

	Roles : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPhysicalQuantity

 ABSTRACT SUPERTYPE OF (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

    ,IfcAxis2Placement3D))

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Location : IfcCartesianPoint;

 DERIVE

	Dim : IfcDimensionCount := Location.Dim;

END_ENTITY;



ENTITY IfcPlate

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPoint

 ABSTRACT SUPERTYPE OF (IfcCartesianPoint)

 SUBTYPE OF (IfcGeometricRepresentationItem);

END_ENTITY;



ENTITY IfcPort

 ABSTRACT SUPERTYPE OF (IfcDistributionPort)

 SUBTYPE OF (IfcProduct);

 INVERSE

	ConnectedFrom : SET [0:1] OF IfcRelConnectsPorts FOR RelatedPort;

	ConnectedTo : SET [0:1] OF IfcRelConnectsPorts FOR RelatingPort;

END_ENTITY;



ENTITY IfcPostalAddress

 SUBTYPE OF (IfcAddress);

	InternalLocation : OPTIONAL IfcStrippedOptional;

	AddressLines : OPTIONAL LIST [1:?] OF IfcLabel;

	PostalBox : OPTIONAL IfcStrippedOptional;

	Town : OPTIONAL IfcLabel;

	Region : OPTIONAL IfcLabel;

	PostalCode : OPTIONAL IfcLabel;

	Country : OPTIONAL IfcLabel;

END_ENTITY;



ENTITY IfcPresentationItem

 ABSTRACT SUPERTYPE OF (IfcColourSpecification);

END_ENTITY;



ENTITY IfcPresentationLayerAssignment;

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	AssignedItems : SET [1:?] OF IfcLayeredItem;

	Identifier : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPresentationStyle

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCurveStyle

    ,IfcFillAreaStyle

    ,IfcSurfaceStyle));

	Name : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProcess

 ABSTRACT SUPERTYPE OF (IfcTask)

 SUBTYPE OF (IfcObject);

	Identification : OPTIONAL IfcStrippedOptional;

	LongDescription : OPTIONAL IfcStrippedOptional;

 INVERSE

	IsPredecessorTo : SET [0:?] OF IfcRelSequence FOR RelatingProcess;

	IsSuccessorFrom : SET [0:?] OF IfcRelSequence FOR RelatedProcess;

	OperatesOn : SET [0:?] OF IfcRelAssignsToProcess FOR RelatingProcess;

END_ENTITY;



ENTITY IfcProduct

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcElement

    ,IfcGrid

    ,IfcPort

    ,IfcSpatialElement))

 SUBTYPE OF (IfcObject);

	ObjectPlacement : OPTIONAL IfcObjectPlacement;

	Representation : OPTIONAL IfcProductRepresentation;

 INVERSE

	ReferencedBy : SET [0:?] OF IfcRelAssignsToProduct FOR RelatingProduct;

END_ENTITY;



ENTITY IfcProductDefinitionShape

 SUBTYPE OF (IfcProductRepresentation);

 INVERSE

	ShapeOfProduct : SET [1:?] OF IfcProduct FOR Representation;

END_ENTITY;



ENTITY IfcProductRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcMaterialDefinitionRepresentation

    ,IfcProductDefinitionShape));

	Name : OPTIONAL IfcStrippedOptional;

	Description : OPTIONAL IfcStrippedOptional;

	Representations : LIST [1:?] OF IfcRepresentation;

END_ENTITY;



ENTITY IfcProfileDef;

	ProfileType : IfcProfileTypeEnum;

	ProfileName : OPTIONAL IfcStrippedOptional;

 INVERSE

	HasProperties : SET [0:?] OF IfcProfileProperties FOR ProfileDefinition;

END_ENTITY;



ENTITY IfcProfileProperties

 SUBTYPE OF (IfcExtendedProperties);

	ProfileDefinition : IfcProfileDef;

END_ENTITY;



ENTITY IfcProject

 SUBTYPE OF (IfcContext);

END_ENTITY;



ENTITY IfcProperty

 ABSTRACT SUPERTYPE OF (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

    (IfcExtendedProperties

    ,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 (IfcPropertySetDefinition)

 SUBTYPE OF (IfcRoot);

 INVERSE

	HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;

	HasAssociations : SET [0:?] OF IfcRelAssociates FOR RelatedObjects;

END_ENTITY;



ENTITY IfcPropertyEnumeratedValue

 SUBTYPE OF (IfcSimpleProperty);

	EnumerationValues : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	EnumerationReference : OPTIONAL IfcStrippedOptional;

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 IfcObjectReferenceSelect;

END_ENTITY;



ENTITY IfcPropertySet

 SUBTYPE OF (IfcPropertySetDefinition);

	HasProperties : SET [1:?] OF IfcProperty;

END_ENTITY;



ENTITY IfcPropertySetDefinition

 ABSTRACT SUPERTYPE OF (IfcPropertySet)

 SUBTYPE OF (IfcPropertyDefinition);

 INVERSE

	DefinesType : SET [0:?] OF IfcTypeObject FOR HasPropertySets;

	DefinesOccurrence : SET [0:1] OF IfcRelDefinesByProperties FOR RelatingPropertyDefinition;

END_ENTITY;



ENTITY IfcPropertySingleValue

 SUBTYPE OF (IfcSimpleProperty);

	NominalValue : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPropertyTableValue

 SUBTYPE OF (IfcSimpleProperty);

	DefiningValues : OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;

	DefinedValues : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	Expression : OPTIONAL IfcStrippedOptional;

	DefiningUnit : OPTIONAL IfcStrippedOptional;

	DefinedUnit : OPTIONAL IfcStrippedOptional;

	CurveInterpolation : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProtectiveDevice

 SUBTYPE OF (IfcFlowController);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcProtectiveDeviceType

 SUBTYPE OF (IfcFlowControllerType);

	PredefinedType : IfcProtectiveDeviceTypeEnum;

END_ENTITY;



ENTITY IfcPump

 SUBTYPE OF (IfcFlowMovingDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcPumpType

 SUBTYPE OF (IfcFlowMovingDeviceType);

	PredefinedType : IfcPumpTypeEnum;

END_ENTITY;



ENTITY IfcRecurrencePattern;

	RecurrenceType : IfcRecurrenceTypeEnum;

	DayComponent : OPTIONAL SET [1:?] OF IfcDayInMonthNumber;

	WeekdayComponent : OPTIONAL SET [1:?] OF IfcDayInWeekNumber;

	MonthComponent : OPTIONAL SET [1:?] OF IfcMonthInYearNumber;

	Position : OPTIONAL IfcInteger;

	Interval : OPTIONAL IfcInteger;

	Occurrences : OPTIONAL IfcInteger;

	TimePeriods : OPTIONAL LIST [1:?] OF IfcTimePeriod;

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

    ,IfcRelAssignsToProcess

    ,IfcRelAssignsToProduct

    ,IfcRelAssignsToResource))

 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 IfcRelAssignsToProcess

 SUBTYPE OF (IfcRelAssigns);

	RelatingProcess : IfcProcessSelect;

	QuantityInProcess : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelAssignsToProduct

 SUBTYPE OF (IfcRelAssigns);

	RelatingProduct : IfcProductSelect;

END_ENTITY;



ENTITY IfcRelAssignsToResource

 SUBTYPE OF (IfcRelAssigns);

	RelatingResource : IfcResourceSelect;

END_ENTITY;



ENTITY IfcRelAssociates

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssociatesClassification

    ,IfcRelAssociatesMaterial))

 SUBTYPE OF (IfcRelationship);

	RelatedObjects : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelAssociatesClassification

 SUBTYPE OF (IfcRelAssociates);

	RelatingClassification : IfcClassificationSelect;

END_ENTITY;



ENTITY IfcRelAssociatesMaterial

 SUBTYPE OF (IfcRelAssociates);

	RelatingMaterial : IfcMaterialSelect;

END_ENTITY;



ENTITY IfcRelConnects

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelConnectsPorts

    ,IfcRelContainedInSpatialStructure

    ,IfcRelCoversSpaces

    ,IfcRelInterferesElements

    ,IfcRelSequence))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelConnectsPorts

 SUBTYPE OF (IfcRelConnects);

	RelatingPort : IfcPort;

	RelatedPort : IfcPort;

	RealizingElement : OPTIONAL IfcElement;

END_ENTITY;



ENTITY IfcRelContainedInSpatialStructure

 SUBTYPE OF (IfcRelConnects);

	RelatedElements : SET [1:?] OF IfcProduct;

	RelatingStructure : IfcSpatialElement;

END_ENTITY;



ENTITY IfcRelCoversSpaces

 SUBTYPE OF (IfcRelConnects);

	RelatingSpace : IfcSpace;

	RelatedCoverings : SET [1:?] OF IfcCovering;

END_ENTITY;



ENTITY IfcRelDeclares

 SUBTYPE OF (IfcRelationship);

	RelatingContext : IfcContext;

	RelatedDefinitions : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDecomposes

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAggregates

    ,IfcRelNests))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefines

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelDefinesByObject

    ,IfcRelDefinesByProperties

    ,IfcRelDefinesByType))

 SUBTYPE OF (IfcRelationship);

END_ENTITY;



ENTITY IfcRelDefinesByObject

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:?] OF IfcObject;

	RelatingObject : IfcObject;

END_ENTITY;



ENTITY IfcRelDefinesByProperties

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:1] OF IfcObjectDefinition;

	RelatingPropertyDefinition : IfcPropertySetDefinitionSelect;

END_ENTITY;



ENTITY IfcRelDefinesByType

 SUBTYPE OF (IfcRelDefines);

	RelatedObjects : SET [1:?] OF IfcObject;

	RelatingType : IfcTypeObject;

END_ENTITY;



ENTITY IfcRelInterferesElements

 SUBTYPE OF (IfcRelConnects);

	RelatingElement : IfcElement;

	RelatedElement : IfcElement;

	InterferenceGeometry : OPTIONAL IfcStrippedOptional;

	InterferenceType : OPTIONAL IfcStrippedOptional;

	ImpliedOrder : IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelNests

 SUBTYPE OF (IfcRelDecomposes);

	RelatingObject : IfcObjectDefinition;

	RelatedObjects : LIST [1:?] OF IfcObjectDefinition;

END_ENTITY;



ENTITY IfcRelSequence

 SUBTYPE OF (IfcRelConnects);

	RelatingProcess : IfcProcess;

	RelatedProcess : IfcProcess;

	TimeLag : OPTIONAL IfcStrippedOptional;

	SequenceType : OPTIONAL IfcStrippedOptional;

	UserDefinedSequenceType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcRelationship

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcRelAssigns

    ,IfcRelAssociates

    ,IfcRelConnects

    ,IfcRelDeclares

    ,IfcRelDecomposes

    ,IfcRelDefines))

 SUBTYPE OF (IfcRoot);

END_ENTITY;



ENTITY IfcRepresentation

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcShapeModel

    ,IfcStyleModel));

	ContextOfItems : IfcRepresentationContext;

	RepresentationIdentifier : OPTIONAL IfcLabel;

	RepresentationType : OPTIONAL IfcLabel;

	Items : SET [1:?] OF IfcRepresentationItem;

 INVERSE

	RepresentationMap : SET [0:1] OF IfcRepresentationMap FOR MappedRepresentation;

	LayerAssignments : SET [0:?] OF IfcPresentationLayerAssignment FOR AssignedItems;

	OfProductRepresentation : SET [0:?] OF IfcProductRepresentation FOR Representations;

END_ENTITY;



ENTITY IfcRepresentationContext

 ABSTRACT SUPERTYPE OF (IfcGeometricRepresentationContext);

	ContextIdentifier : OPTIONAL IfcLabel;

	ContextType : OPTIONAL IfcLabel;

 INVERSE

	RepresentationsInContext : SET [0:?] OF IfcRepresentation FOR ContextOfItems;

END_ENTITY;



ENTITY IfcRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcGeometricRepresentationItem

    ,IfcMappedItem

    ,IfcStyledItem

    ,IfcTopologicalRepresentationItem));

 INVERSE

	LayerAssignment : SET [0:1] OF IfcPresentationLayerAssignment FOR AssignedItems;

	StyledByItem : SET [0:1] OF IfcStyledItem FOR Item;

END_ENTITY;



ENTITY IfcRepresentationMap;

	MappingOrigin : IfcAxis2Placement;

	MappedRepresentation : IfcRepresentation;

 INVERSE

	MapUsage : SET [0:?] OF IfcMappedItem FOR MappingSource;

END_ENTITY;



ENTITY IfcResource

 ABSTRACT SUPERTYPE OF (IfcConstructionResource)

 SUBTYPE OF (IfcObject);

	Identification : OPTIONAL IfcStrippedOptional;

	LongDescription : OPTIONAL IfcStrippedOptional;

 INVERSE

	ResourceOf : SET [0:?] OF IfcRelAssignsToResource FOR RelatingResource;

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 IfcOwnerHistory;

	Name : OPTIONAL IfcLabel;

	Description : OPTIONAL IfcText;

END_ENTITY;



ENTITY IfcSIUnit

 SUBTYPE OF (IfcNamedUnit);

	Prefix : OPTIONAL IfcSIPrefix;

	Name : IfcSIUnitName;

 DERIVE

	SELF\IfcNamedUnit.Dimensions : IfcDimensionalExponents := IfcDimensionsForSiUnit (SELF.Name);

END_ENTITY;



ENTITY IfcSchedulingTime

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcTaskTime

    ,IfcWorkTime));

	Name : OPTIONAL IfcStrippedOptional;

	DataOrigin : OPTIONAL IfcStrippedOptional;

	UserDefinedDataOrigin : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSectionedSpine

 SUBTYPE OF (IfcGeometricRepresentationItem);

	SpineCurve : IfcCompositeCurve;

	CrossSections : LIST [2:?] OF IfcProfileDef;

	CrossSectionPositions : LIST [2:?] OF IfcAxis2Placement3D;

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcShapeModel

 ABSTRACT SUPERTYPE OF (IfcShapeRepresentation)

 SUBTYPE OF (IfcRepresentation);

END_ENTITY;



ENTITY IfcShapeRepresentation

 SUBTYPE OF (IfcShapeModel);

END_ENTITY;



ENTITY IfcShellBasedSurfaceModel

 SUBTYPE OF (IfcGeometricRepresentationItem);

	SbsmBoundary : SET [1:?] OF IfcShell;

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcSimpleProperty

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcPropertyBoundedValue

    ,IfcPropertyEnumeratedValue

    ,IfcPropertyListValue

    ,IfcPropertyReferenceValue

    ,IfcPropertySingleValue

    ,IfcPropertyTableValue))

 SUBTYPE OF (IfcProperty);

END_ENTITY;



ENTITY IfcSite

 SUBTYPE OF (IfcSpatialStructureElement);

	RefLatitude : OPTIONAL IfcCompoundPlaneAngleMeasure;

	RefLongitude : OPTIONAL IfcCompoundPlaneAngleMeasure;

	RefElevation : OPTIONAL IfcLengthMeasure;

	LandTitleNumber : OPTIONAL IfcLabel;

	SiteAddress : OPTIONAL IfcPostalAddress;

END_ENTITY;



ENTITY IfcSlab

 SUPERTYPE OF (IfcSlabElementedCase)

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSlabElementedCase

 SUBTYPE OF (IfcSlab);

END_ENTITY;



ENTITY IfcSolarDevice

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSolarDeviceType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcSolarDeviceTypeEnum;

END_ENTITY;



ENTITY IfcSolidModel

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcCsgSolid

    ,IfcManifoldSolidBrep

    ,IfcSweptAreaSolid

    ,IfcSweptDiskSolid))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcSpace

 SUBTYPE OF (IfcSpatialStructureElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

	ElevationWithFlooring : OPTIONAL IfcStrippedOptional;

 INVERSE

	HasCoverings : SET [0:?] OF IfcRelCoversSpaces FOR RelatingSpace;

END_ENTITY;



ENTITY IfcSpaceType

 SUBTYPE OF (IfcSpatialStructureElementType);

	PredefinedType : IfcSpaceTypeEnum;

	LongName : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSpatialElement

 ABSTRACT SUPERTYPE OF (IfcSpatialStructureElement)

 SUBTYPE OF (IfcProduct);

	LongName : OPTIONAL IfcStrippedOptional;

 INVERSE

	ContainsElements : SET [0:?] OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

END_ENTITY;



ENTITY IfcSpatialElementType

 ABSTRACT SUPERTYPE OF (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 (IfcSpaceType)

 SUBTYPE OF (IfcSpatialElementType);

END_ENTITY;



ENTITY IfcStyleModel

 ABSTRACT SUPERTYPE OF (IfcStyledRepresentation)

 SUBTYPE OF (IfcRepresentation);

END_ENTITY;



ENTITY IfcStyledItem

 SUBTYPE OF (IfcRepresentationItem);

	Item : OPTIONAL IfcStrippedOptional;

	Styles : SET [1:?] OF IfcStyleAssignmentSelect;

	Name : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcStyledRepresentation

 SUBTYPE OF (IfcStyleModel);

END_ENTITY;



ENTITY IfcSubContractResource

 SUBTYPE OF (IfcConstructionResource);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSubContractResourceType

 SUBTYPE OF (IfcConstructionResourceType);

	PredefinedType : IfcSubContractResourceTypeEnum;

END_ENTITY;



ENTITY IfcSurface

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcBoundedSurface

    ,IfcSweptSurface))

 SUBTYPE OF (IfcGeometricRepresentationItem);

 DERIVE

	Dim : IfcDimensionCount := 3;

END_ENTITY;



ENTITY IfcSurfaceStyle

 SUBTYPE OF (IfcPresentationStyle);

	Side : IfcSurfaceSide;

	Styles : SET [1:5] OF IfcSurfaceStyleElementSelect;

END_ENTITY;



ENTITY IfcSweptAreaSolid

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcExtrudedAreaSolid

    ,IfcRevolvedAreaSolid))

 SUBTYPE OF (IfcSolidModel);

	SweptArea : IfcProfileDef;

	Position : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSweptDiskSolid

 SUBTYPE OF (IfcSolidModel);

	Directrix : IfcCurve;

	Radius : IfcPositiveLengthMeasure;

	InnerRadius : OPTIONAL IfcStrippedOptional;

	StartParam : OPTIONAL IfcStrippedOptional;

	EndParam : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSweptSurface

 ABSTRACT

 SUBTYPE OF (IfcSurface);

	SweptCurve : IfcProfileDef;

	Position : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSwitchingDevice

 SUBTYPE OF (IfcFlowController);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcSwitchingDeviceType

 SUBTYPE OF (IfcFlowControllerType);

	PredefinedType : IfcSwitchingDeviceTypeEnum;

END_ENTITY;



ENTITY IfcSystem

 SUPERTYPE OF (IfcDistributionSystem)

 SUBTYPE OF (IfcGroup);

END_ENTITY;



ENTITY IfcTask

 SUBTYPE OF (IfcProcess);

	Status : OPTIONAL IfcStrippedOptional;

	WorkMethod : OPTIONAL IfcStrippedOptional;

	IsMilestone : IfcStrippedOptional;

	Priority : OPTIONAL IfcStrippedOptional;

	TaskTime : OPTIONAL IfcTaskTime;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTaskTime

 SUPERTYPE OF (IfcTaskTimeRecurring)

 SUBTYPE OF (IfcSchedulingTime);

	DurationType : OPTIONAL IfcStrippedOptional;

	ScheduleDuration : OPTIONAL IfcDuration;

	ScheduleStart : OPTIONAL IfcDateTime;

	ScheduleFinish : OPTIONAL IfcDateTime;

	EarlyStart : OPTIONAL IfcStrippedOptional;

	EarlyFinish : OPTIONAL IfcStrippedOptional;

	LateStart : OPTIONAL IfcStrippedOptional;

	LateFinish : OPTIONAL IfcStrippedOptional;

	FreeFloat : OPTIONAL IfcStrippedOptional;

	TotalFloat : OPTIONAL IfcStrippedOptional;

	IsCritical : OPTIONAL IfcStrippedOptional;

	StatusTime : OPTIONAL IfcStrippedOptional;

	ActualDuration : OPTIONAL IfcStrippedOptional;

	ActualStart : OPTIONAL IfcStrippedOptional;

	ActualFinish : OPTIONAL IfcStrippedOptional;

	RemainingTime : OPTIONAL IfcStrippedOptional;

	Completion : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTaskTimeRecurring

 SUBTYPE OF (IfcTaskTime);

	Recurrance : IfcRecurrencePattern;

END_ENTITY;



ENTITY IfcTaskType

 SUBTYPE OF (IfcTypeProcess);

	PredefinedType : IfcTaskTypeEnum;

	WorkMethod : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTelecomAddress

 SUBTYPE OF (IfcAddress);

	TelephoneNumbers : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	FacsimileNumbers : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

	PagerNumber : OPTIONAL IfcStrippedOptional;

	ElectronicMailAddresses : OPTIONAL LIST [1:?] OF IfcLabel;

	WWWHomePageURL : OPTIONAL IfcStrippedOptional;

	MessagingIDs : OPTIONAL LIST [1:?] OF IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTessellatedFaceSet

 ABSTRACT SUPERTYPE OF (IfcTriangulatedFaceSet)

 SUBTYPE OF (IfcTessellatedItem);

	Coordinates : IfcCartesianPointList3D;

	Normals : OPTIONAL LIST [1:?] OF LIST [3:3] OF IfcStrippedOptional;

	Closed : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTessellatedItem

 ABSTRACT SUPERTYPE OF (IfcTessellatedFaceSet)

 SUBTYPE OF (IfcGeometricRepresentationItem);

END_ENTITY;



ENTITY IfcTextLiteral

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Literal : IfcPresentableText;

	Placement : IfcAxis2Placement;

	Path : IfcTextPath;

END_ENTITY;



ENTITY IfcTimePeriod;

	StartTime : IfcTime;

	EndTime : IfcTime;

END_ENTITY;



ENTITY IfcTimeSeries

 ABSTRACT SUPERTYPE OF (IfcIrregularTimeSeries);

	Name : IfcLabel;

	Description : OPTIONAL IfcStrippedOptional;

	StartTime : IfcDateTime;

	EndTime : IfcDateTime;

	TimeSeriesDataType : IfcTimeSeriesDataTypeEnum;

	DataOrigin : IfcDataOriginEnum;

	UserDefinedDataOrigin : OPTIONAL IfcStrippedOptional;

	Unit : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTopologicalRepresentationItem

 ABSTRACT SUPERTYPE OF (ONEOF

    (IfcConnectedFaceSet

    ,IfcFace

    ,IfcFaceBound

    ,IfcLoop))

 SUBTYPE OF (IfcRepresentationItem);

END_ENTITY;



ENTITY IfcTransformer

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTransformerType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcTransformerTypeEnum;

END_ENTITY;



ENTITY IfcTransportElement

 SUBTYPE OF (IfcElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcTransportElementType

 SUBTYPE OF (IfcElementType);

	PredefinedType : IfcTransportElementTypeEnum;

END_ENTITY;



ENTITY IfcTriangulatedFaceSet

 SUBTYPE OF (IfcTessellatedFaceSet);

	CoordIndex : LIST [1:?] OF LIST [3:3] OF IfcStrippedOptional;

	NormalIndex : OPTIONAL LIST [1:?] OF LIST [3:3] OF IfcStrippedOptional;

 DERIVE

	NumberOfTriangles : INTEGER := SIZEOF(CoordIndex);

END_ENTITY;



ENTITY IfcTypeObject

 SUPERTYPE OF (ONEOF

    (IfcTypeProcess

    ,IfcTypeProduct

    ,IfcTypeResource))

 SUBTYPE OF (IfcObjectDefinition);

	ApplicableOccurrence : OPTIONAL IfcStrippedOptional;

	HasPropertySets : OPTIONAL SET [1:?] OF IfcPropertySetDefinition;

 INVERSE

	Types : SET [0:1] OF IfcRelDefinesByType FOR RelatingType;

END_ENTITY;



ENTITY IfcTypeProcess

 ABSTRACT SUPERTYPE OF (IfcTaskType)

 SUBTYPE OF (IfcTypeObject);

	Identification : OPTIONAL IfcStrippedOptional;

	LongDescription : OPTIONAL IfcStrippedOptional;

	ProcessType : OPTIONAL IfcStrippedOptional;

 INVERSE

	OperatesOn : SET [0:?] OF IfcRelAssignsToProcess FOR RelatingProcess;

END_ENTITY;



ENTITY IfcTypeProduct

 SUPERTYPE OF (ONEOF

    (IfcElementType

    ,IfcSpatialElementType))

 SUBTYPE OF (IfcTypeObject);

	RepresentationMaps : OPTIONAL LIST [1:?] OF UNIQUE IfcStrippedOptional;

	Tag : OPTIONAL IfcStrippedOptional;

 INVERSE

	ReferencedBy : SET [0:?] OF IfcRelAssignsToProduct FOR RelatingProduct;

END_ENTITY;



ENTITY IfcTypeResource

 ABSTRACT SUPERTYPE OF (IfcConstructionResourceType)

 SUBTYPE OF (IfcTypeObject);

	Identification : OPTIONAL IfcStrippedOptional;

	LongDescription : OPTIONAL IfcStrippedOptional;

	ResourceType : OPTIONAL IfcStrippedOptional;

 INVERSE

	ResourceOf : SET [0:?] OF IfcRelAssignsToResource FOR RelatingResource;

END_ENTITY;



ENTITY IfcUnitAssignment;

	Units : SET [1:?] OF IfcUnit;

END_ENTITY;



ENTITY IfcUnitaryEquipment

 SUBTYPE OF (IfcEnergyConversionDevice);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcUnitaryEquipmentType

 SUBTYPE OF (IfcEnergyConversionDeviceType);

	PredefinedType : IfcUnitaryEquipmentTypeEnum;

END_ENTITY;



ENTITY IfcVector

 SUBTYPE OF (IfcGeometricRepresentationItem);

	Orientation : IfcDirection;

	Magnitude : IfcLengthMeasure;

 DERIVE

	Dim : IfcDimensionCount := Orientation.Dim;

END_ENTITY;



ENTITY IfcVirtualGridIntersection;

	IntersectingAxes : LIST [2:2] OF UNIQUE IfcGridAxis;

	OffsetDistances : LIST [2:3] OF IfcLengthMeasure;

END_ENTITY;



ENTITY IfcWall

 SUPERTYPE OF (IfcWallElementedCase)

 SUBTYPE OF (IfcBuildingElement);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWallElementedCase

 SUBTYPE OF (IfcWall);

END_ENTITY;



ENTITY IfcWorkCalendar

 SUBTYPE OF (IfcControl);

	WorkingTimes : OPTIONAL SET [1:?] OF IfcWorkTime;

	ExceptionTimes : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWorkControl

 ABSTRACT SUPERTYPE OF (IfcWorkPlan)

 SUBTYPE OF (IfcControl);

	CreationDate : IfcDateTime;

	Creators : OPTIONAL SET [1:?] OF IfcStrippedOptional;

	Purpose : OPTIONAL IfcStrippedOptional;

	Duration : OPTIONAL IfcStrippedOptional;

	TotalFloat : OPTIONAL IfcStrippedOptional;

	StartTime : IfcDateTime;

	FinishTime : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWorkPlan

 SUBTYPE OF (IfcWorkControl);

	PredefinedType : OPTIONAL IfcStrippedOptional;

END_ENTITY;



ENTITY IfcWorkTime

 SUBTYPE OF (IfcSchedulingTime);

	RecurrencePattern : OPTIONAL IfcRecurrencePattern;

	Start : OPTIONAL IfcDate;

	Finish : OPTIONAL IfcDate;

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;




ISO-10303-21;

HEADER;

FILE_DESCRIPTION((),'2;1');

FILE_NAME('SPARKie','2013-09-23T20:31:06',('Sony DUO 11'),('VAIO'),'buildingSMART IFCDOC 5.4','buildingSMART IFC Documentation Generator',$);

FILE_SCHEMA(('IFC4'));

ENDSEC;



DATA;

ENDSEC;



END-ISO-10303-21;




 
   
   
     
       
         
                 <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>
               
            
          
           
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
         
           
             
                 <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>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 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>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>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>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>Project participants are indicating using <i>IfcActor</i>.  The <i>Name</i> must indicate a human-readable unique identifier of the actor, such as their email address, which enables automatic association of authoring information based on login credentials.</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>
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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>
               
            
          
           
             
               
                 
                   
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
             
               
                 
                   
                     
                       
                         
                           
                           
                        
                      
                       
                    
                     
                       
                         
                           
                           
                        
                      
                       
                    
                  
                   
                
              
               
            
          
           
        
      
    
     
       
         
           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>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>The design of building electrical systems iterates through multiple steps, involving the provision of data by multiple parties and the repeated refinement of the design as it moves from generalized concepts and equipment types to detailed construction documents with the required equipment specified.</p>



<p>This model view is specific to the design of electrical systems for low-voltage split-phase and three-phase power systems in North America. It does not include high-voltage power distribution, communications, security, audio-visual, controls, or other specialties sometimes performed by electrical engineers and contractors.</p>
           
        
      
       
         
           
             
               
<p>This exchange includes high-level criteria specific to the building to be constructed, but without regard for particular disciplines.</p>

<p>The facility occupancy model describes the site location, owner's project requirements, and building requirements.</p>

<p>The site location indicates the geographic location for determining climate information, and the legal address for determing the jurisdiction and applicable building codes.</p>
               
            
          
        
         
           
             
               <p>Electrical project requirements are based on electrical usage criteria as well as equipment determined from usage criteria of other systems such as HVAC and other mechanical systems.</p>


<ul>

<li>Occupation: Number of occupants, hours of occupancy, occupancy type</li>

<li>Cost: Level of finishes</li>

<li>Architectural: Size of building, number of floors, floor height</li>
<li>Environment: Heating, cooling, central/unitary</li>

<li>Illumination: Lighting level, light sources, daylighting, site lighting</li>
<li>HVAC: Pumps, chillers, fans (power/area for each space)</li>

<li>Transport: Elevators, escalators</li>

<li>Control: Automation systems</li>

</ul>





               
            
          
        
         
           
             
               <p>This exchange includes initial project information to describe a project and its contents.</p>





<p>The owner's project requirements consist of a facility type and a set of space types, each indicating occupancy loads, hours of occupancy, design priorities, and climate control requirements.</p>
               
            
          
        
         
           
             
               
<p>This exchange captures equipment with significant electrical loads.</p>




<p>Spaces are programmed according to size and proximity requirements. 
Equipment sizes and clearances must be provided.
</p>



<p>Electrical requirements for each space are elaborated, and each space lists major equipment for consuming, generating, transforming, and storing electricity.</p>


<p>Information is required for selecting main electrical system types.</p>



<p>For devices consuming electricity, the following items are needed:</p>
<ul>
<li>Load</li>
<li>Voltage</li>
<li>System Type</li>
</ul>

<p>For devices generating electricity (if any), the following items are needed:</p>
<ul>
<li>Capacity</li>
<li>Output Voltage</li>
<li>System Type</li>
</ul>

<p>For devices storing electricity (if any), the following items are needed:</p>
<ul>
<li>Connected Load</li>
<li>Uptime</li>
</ul>

<p>For spatial electrical demand, the following items are needed:</p>
<ul>
<li>Lighting power density</li>
<li>Appliance power density</li>
<li>Equipment power density</li>
</ul>




<p>Rate structures may be defined for each system type, indicating time intervals and usage.</p>




               
            
          
        
         
           
             
               

<p>This exchange enables an architect to revise the facility spatial configuration plans. 
Required information includes:
</p>
<ul>
<li>Spatial Elements (Buildings, Levels, Spaces, etc.)</li>
<li>Building Elements (Walls, Slabs, Doors, Windows, etc.)</li>
<li>Distribution Elements (Electrical, HVAC, Plumbing, etc.)</li>
<li>Spatial Zones</li>
<li>Systems & Circuits</li>
<li>Connectivity (Space Boundaries, Ports, Connections, Interferences)</li>
<li>Actors & Assignments</li>
</ul>

<p>Energy usage is estimated based on major equipment, power densities indicated at spaces, and occupancy schedules.</p>






               
            
          
        
         
           
             
               <p>Light fixtures, outlets, and other devices consuming electricity are placed within the building. 
The quantity and layout of devices is determined by space classification and electrical power density requirements.
</p>


<p>A completed concept design contains requirements for all disciplines as follows. </p>


<ul>

<li>Architectural:  For each space, area and relation to other spaces is indicated along with any exterior space requirements.</li>

<li>Mechanical: For each distribution element, ventilation, thermal loads, and fuel types are indicated.</li>

<li>Structural: For each element, static weight is indicated as well as dynamic loads (such as from elevator accelerating).</li>

<li>Construction: For large equipment, installation methods, sequencing, and paths are indicated.</li> 

<li>Costs: Construction and operation costs are established for each system.
</ul>

               
            
          
        
         
           
             
               
<p>For each space, the connected load and demand load is determined along with diversity coefficients. 
Lighting zones may span within a single space or across multiple spaces, for which any geometrically contained light fixtures are considered part of the zone. 
Circuits are allocated and loads are determined at distribution points.
For each device occurrence, equipment is specified in one of three ways: (a) a specific product model; (b) an arbitrary specification with required properties indicated; 
or (c) an arbitrary specification with multiple acceptable product models indicated.</p>


<p><a href="http://en.wikipedia.org/wiki/One-line_diagram">One-line diagrams</a> may be derived from this information.</p>




<p>Loads are calculated by rolling up elements, circuits, and systems as follows:</p>
<ul>
<li>Element: Load, Time-phased load</li>
<li>Circuit: Connected Load, Demand Load, Time-phased load</li>
<li>System: Connected Load, Demand Load, Time-phased load, Diversity Coefficient</li>
</ul>






<p>Layout of raceways indicates paths and connectivity of each raceway along with allocation of cables within raceways.</p>

<p>For electrical equipment rooms, locations and connectivity of distribution boards and cable carriers are determined.</p>

<p>Sizing electrical systems involves review and verification of hourly ratings and code requirements for separations between electrical equipment rooms and adjoining spaces (could potentially impact room areas).

Information in this exchange is used to size distribution boards, cables, and transformers.
</p>

<p>This exchange provides detailed information for connectivity and placement of devices cables, including the following:

<ul>
<li>Switch: Location, Lighting Load, Controls</li>
<li>Outlet: Location, Appliance Load</li>
<li>Cable Segment: Location, Connections, Load, Length, Wiring method (EMT/ENT/MC/Rigid/etc.)</li>
<li>Switchgear/Panels</li>
<li>Junction Box: Location (note: may not be at this level of detail)</li>
<li>Life Safety devices / control panels: Location</li>
<li>Lighting: Location</li>
<li>Telecom: Location</li>
<li>Generating Equipment: controls, transfer switches, interconnects: Location</li>
</ul>

<p>All products may have defined types indicating Manufacturer, Model, and Specifications. Such types may also have assigned tasks and resources for procurement, 
where resource types indicate Supplier, Location, and Cost.</p>



               
            
          
        
         
           
             
               
<p>Electrical schematic design includes information needed to calculate electrical performance in its entirety. 
This information may be used to derive schedules for systems, panelboards, equipment, light fixtures, and feeders.
</p>



<p>
For coordination with other building systems, plans are created showing equipment locations as well as cable routing and connectivity.
Electrical Schedules for equipment, fixtures, feeders, panelboards are derived.
</p>



<p>Lighting may be arranged to indicate specific placement of fixtures.  Such fixtures may be attached or hung to surfaces, embedded within coverings, or suspended from ceiling grids.
The quantity of fixtures may be determined according to the required lighting power density for the space and the power of each fixture.
</p>
               
            
          
        
         
           
             
               <h4>Requirements</h4>
<p>Document process model, constraints, formulas, and tables used for making decisions on electrical design.</p>

<ul>
<li>Lighting calculations showing required and designed foot-candles</li>
<li>Estimated panel board loading (including 25% extra as a projection of future building loads)</li>
<li>A projection/summation of the panel board loads to justify the sizing of the building transformers</li>
<li>An economic analysis to justify the selection of either 120V/208V or 277Y/480V on the secondary side of the building transformers</li>
<li>An analysis, for the 277Y/480 V choice, as to whether the step down transformer(s) shall be large central units or smaller units placed throughout the building</li>
<li>A short-circuit analysis to determine the AIC rating of the system components.</li>
<li>A coordination study to determine the circuit breaker settings and system coordination.</li>
</ul>

<blockquote class="example">
EXAMPLE&nbsp; <a href="
http://www.wright.edu/administration/construction/forms/public_forms/
designProcess/Electrical_Basis_of_Design_Standards_Guidelines.pdf">wright.edu</a>
</blockquote>

<blockquote class="example">
EXAMPLE&nbsp; <a href="
https://www.neco.navy.mil/necoattach/
N4008011R061512_Final_Elect_Calcs_as_1_PDF.pdf">navy.mil</a>
</blockquote>



               
            
          
        
         
           
             
               <p>This exchange includes product type information for specific product models provided by manufacturers.</p>


               
            
          
        
         
           
             
               
<p>For this exchange, the engineer selects specific electrical equipment models (or an approved list from several manufacturers).</p>

<p>An electrical engineer uses the product type templates, updated plans, and other discipline information to determine total electrical supply requirements. 
For each electrical device, compatible product types are selected for each product occurrence [or if required, multuple compatible product types are selected that are suitable]. 
The project delivery method may require the owner's approval for final product selection. 
The total electrical supply requirements are calculated on each circuit according to connected load, demand load, and diversity factor.
</p>


               
            
          
        
         
           
             
               <p>Energy usage is estimated based on load profiles of major equipment.
Estimating energy usage involves calculating connected loads and demand loads at each circuit, and for the overall electrical system.
The end result of this calculation may be captured in a Load Letter (format provided by utility), with values specified per project.
</p>
<p>Utilities may require the following information for establishing service:</p>

<ul>
<li>Load profile at each device consuming electricity</li>
<li>Generation profile at each device generating electricity</li>
<li>Service Location</li>
<li>Total Area</li>
<li>Conditioned Space Area</li>
<li>Type of Heat</li>
<li>Similar Business: Name, Address, Utility Account Number</li>
<li>Type of Service: Underground, Overhead, Service Change, Relo-cation, New, Temporary</li>
<li>Service Characteristics: Size of Load Wires, Sets of Load Wires Per Phase, Load Wire Type (AL/CU), Terminations: Meterbase/C.T.Cabinet/ConnectionBox/Switchgear/Other</li>
<li>Service Size (amp): 100/150/200/300/400/600/other</li>
<li>Voltage: 1P3W-120/240, 3P4W-120/240 (<=200 amps), 3P4W-Wye-120/208, 3P4W-Wye-277/480, Other</li>
<li>Electric Load Excluding Motor Load (kW): Interior Lighting, Exterior Lighting, Electric Cooking, Water Heating, Dryer, Heat Pump, Heat Pump Strip Heat, Computers, Receptacles, Refrigeration, Electric Heat, AC (tons): Data Processing Load Only,  Not Including Data Processing</li>
<li>Electric Motor Load (Except Heating and AC): Phase, Number of Motors, HP, Voltage, Hours of Operation per week</li>
<li>Estimated Business Operating Time: Hours Per Week, Month Per Year</li>
<li>Meter Location Desired</li>
<li>Service Equipment Location Desired</li>
</ul>


               
            
          
        
         
           
             
               
<p>The coordinated design contains full detail for all electrical devices and their placement and interaction with other services within the building.</p>


               
            
          
        
      
       
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>If units are omitted, SI base units are implicit.</p>
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>Objects are declared within a project (or project library) to indicate top-level positioning within the project hierarchy and to indicate the relevent context for units and geometry. 
</p>
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>The foot print representation of <em>IfcSite</em> is given by
either a single 2D curve (such as <em>IfcPolyline</em> or
<em>IfcCompositeCurve</em>), or by a list of 2D curves (in case of
inner boundaries).</p>
<p>The representation identifier and type of this geometric
representation of <em>IfcSite</em> is:</p>
<ul>
<li><em>IfcShapeRepresentation.RepresentationIdentifier</em> =
'FootPrint'</li>
<li><em>IfcShapeRepresentation.RepresentationType</em> =
'GeometricCurveSet', or 'Annotation2D'</li>
</ul>

                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
                 
              
               
                 
              
               
            
             
               
               
               
                 
              
               
                 
                 
                 
              
               
            
          
        
         
           
             
               <p>A building represents a structure that provides shelter for its occupants or contents and stands in one place.</p>
<p>For this MVD, a building may contain variable levels of detail.  During initial design, it may not contain any storeys, spaces, or containing geometry.  
For later design, the building is decomposed into full element detail.</p>
               
            
          
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
              
               
            
             
               
               
               
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
             
               <p>As circuits on a distribution board are commonly numbered left-to-right then top-to-bottom, port ordering follows suit. 
A distribution board has a port corresponding to each slot that may be used by one or more breakers. 
For example, in a distribution board for a split-phase system having two columns, ports 1 and 2 are on the first phase, ports 
3 and 4 are on the second phase, 5 and 6 on the first, and so on.
</p>

<p>
Single phase breakers (e.g. 120V) have one port connected to the slot of the distribution board, and one port optionally connected to a load.
Double phase breakers (e.g. 240V) have two ports connected to slots within the distribution board, and one port optionally connected to a load, where such port encapsulates wires for both phases along with neutral and ground.
Twin breakers have one port connected to the slot of the distribution board, and two ports optionally connected to separate loads.
</p>

<p>Figure 109 illustrates multiple configurations of breakers within a distribution board.</p>
<img src="../../../figures/ifcelectricdistributionboard-layout.png" />
<p class="figure">Figure 109 &mdash; Electric distribution board layout</p>
               
            
          
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   <p>Transformers for low voltage lighting (24V) require space to be allocated above ceilings or in equipment rooms that may require coordination with other trades.</p>
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
             
               <p>Switches may be defined in various configurations of 2-way, 3-way, or 4-way, with or without neutral wires, and with or without control capability (such as radio or powerline communication). Ports for switches reflect the logical flow of power and do not correspond to individual wires; this enables one-to-one connectivity between devices to reflect the design intent without requiring detailing of wire connections.</p>

<p>For the most typical configurations, switches are wired from the distribution panel where all conductors are available (Hot, Neutral, Ground) such as using 12/2-G wiring for a 120V circuit at 20A. Figure 110 illustrates a single 2-way switch controlling a light fixture. Figure 111 illustrates two 3-way switches controlling the same light fixture. Figure 112 illustrates three switches controlling the same light fixture, including two 3-way switches and one 4-way switch.</p>

<img src="../../../figures/ifcswitchingdevice-layout-1.png" />
<p class="figure">Figure 110 &mdash; Switching device layout for single switch</p>

<img src="../../../figures/ifcswitchingdevice-layout-2.png" />
<p class="figure">Figure 111 &mdash; Switching device layout for two switches</p>

<img src="../../../figures/ifcswitchingdevice-layout-3.png" />
<p class="figure">Figure 112 &mdash; Switching device layout for three switches</p>

<p>For some older configurations, switches may be wired as legs from the controlled light fixture, where one wire is hot and the other is switched hot such as using 14/2 wiring where no ground or neutral wire is available. For such configurations, the wiring path is indicated by using an <i>IfcCableFitting</i> within the <i>IfcJunctionBox</i> hosting the <i>IfcLightFixture</i>. Figure 113 illustrates such configuration for a single switch; multiple 3-way or 4-way switches may also use similar configuration.</p>

<img src="../../../figures/ifcswitchingdevice-layout-1-leg.png" />
<p class="figure">Figure 113 &mdash; Switching device layout for single switch leg</p>

<p>For switches that participate within a control system, an extra port is defined for sending and receiving messages within the control system. Such switches may not necessarily have a load attached if they serve as a remote switch for another load-bearing switch.  As such switches draw power themselves for illumination and communication, most require either a neutral wire or else an attached load capable of running at lower power. Switches that control multiple loads are also possible, such as keypads with 8 buttons; while there may be virtual connections between such buttons and other switches, only connections impacting physical wiring are indicated by ports.

Figure 114 illustrates a single controlled switch. Figure 115 indicates two controlled switches. Figure 116 indicates three controlled switches. Figure 117 illustrates a single controlled switch without neutral wire.
</p>

<img src="../../../figures/ifcswitchingdevice-layout-1-control.png" />
<p class="figure">Figure 114 &mdash; Switching device layout for single switch controlled</p>

<img src="../../../figures/ifcswitchingdevice-layout-2-control.png" />
<p class="figure">Figure 115 &mdash; Switching device layout for two switches controlled</p>

<img src="../../../figures/ifcswitchingdevice-layout-3-control.png" />
<p class="figure">Figure 116 &mdash; Switching device layout for three switches controlled</p>

<img src="../../../figures/ifcswitchingdevice-layout-1-leg-control.png" />
<p class="figure">Figure 117 &mdash; Switching device layout for sigle switch leg controlled</p>

               
            
          
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
             
               <p>A space represents an area or volume bounded actually or theoretically. Spaces are areas or volumes that provide for certain functions within a building.</p>
<p>For this model view definition, the level of detail of a space may vary:</p>
<ul>
<li>Initially, a space may represent a count of a given space type, such as the number of small offices in a building, without having any placement or representation.</li>
<li>As detailing evolves, spaces may be given standard shapes, but no placement.</li>
<li>As the building takes shape, spaces may then indicate shapes, placement, and relationships to surrounding building elements.</li>
</ul>
               
            
          
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
               
                 
                 
              
               
            
             
               
               
               
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
               
               
            
             
               
                 
                       <p>
      The local placement for <em>IfcGrid</em> is defined in its
      supertype <em>IfcProduct</em>. It is defined by the
      <em>IfcLocalPlacement</em>, which defines the local coordinate
      system that is referenced by all geometric representations.
    </p>
    <ul>
      <li>The <em>PlacementRelTo</em> relationship of
      <em>IfcLocalPlacement</em> shall point (if given) to the local
      placement of the same <em>IfcSpatialStructureElement</em>,
      which is used in the <em>ContainedInStructure</em> inverse
      attribute, or to a spatial structure element at a higher
      level, referenced by that.
      </li>
      <li>If the relative placement is not used, the absolute
      placement is defined within the world coordinate system.
      </li>
    </ul>

                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   <p>The surfacic geometric representation of
<em>IfcWallElementedCase</em> is defined using the 'Surface'
representation.</p>
<ul>
<li><em>RepresentationIdentifier</em> : 'Surface'</li>
<li><em>RepresentationType</em> : 'Surface3D'</li>
</ul>

<blockquote class="note">NOTE&nbsp; The 'Surface' can be used to define a
surfacic model of the building (e.g. for analytical purposes, or
for reduced Level of Detail representation). It could suppress
the geometric details of the parts in the
decomposition.</blockquote>

<blockquote class="note">NOTE&nbsp; It is invalid to exchange a 'Body' shape representation of an <em>IfcWallElementedCase</em>. The body geometry is defined by the parts within the decomposition.</blockquote>
                   
                
              
               
               
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The standard geometric representation of
<em>IfcSlabElementedCase</em> is defined using the following
multiple shape representations for its definition:</p>
<ul>
<li><u>Surface</u>: A three-dimensional surface being a subtype
of <em>IfcBoundedSurface</em> defining the reference surface for
the elemented slab. It maybe used as a simplified representation
directly at the elemented slab.</li>
</ul>
<blockquote class="note">NOTE&nbsp; It is invalid to exhange a 'Body' shape
representation of an <em>IfcSlabElementedCase</em>. The body
geometry is defined by the parts within the
decomposition.</blockquote>

<p>The surfacic geometric representation of
<em>IfcSlabElementedCase</em> is defined using the 'Surface'
representation.</p>
<ul>
<li><em>RepresentationIdentifier</em> : 'Surface'</li>
<li><em>RepresentationType</em> : 'Surface3D'</li>
</ul>
<blockquote class="note">NOTE&nbsp; The 'Surface' can be used to define a
surfacic model of the building (e.g. for analytical purposes, or
for reduced Level of Detail representation). It should suppress
the geometric details of the parts in the
decomposition.</blockquote>

                   
                
              
               
               
                 
              
               
                 
              
               
            
             
               
               
               
               
                 
                 
                 
              
               
            
             
               
                 
                   <p>The following guidance is provided for the components of the
<em>IfcSlabElementedCase</em>. The following component entity types
should be used:</p>
<ul style="list-style-type:none">
<li>Precast hollow core slabs
<ul style="list-style-type:square">
<li>double tee or plank components : <em>IfcBeam</em></li>
<li>topping : <em>IfcBuildingElementPart</em></li>
<li>others : <em>IfcBuildingElementPart</em></li>
</ul>
</li>
</ul>

                   
                
              
               
               
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
               
               
            
             
               
                 
                   <p><b>IfcDistributionPort</b> may be connected to other objects as follows using the indicated relationship:</p>


<ul>



<li><b>IfcDistributionPort</b> (<em>IfcRelConnectsPorts</em>) : Indicates a connection to another port having the same type and opposite flow direction.  
For port connections between elements, the <em>RelatingPort</em> is set to a port having <em>FlowDirection=SOURCE</em> and the <em>RelatedPort</em> is set to a port having <em>FlowDirection=SINK</em>.  
For aggregation scenarios, ports on a device may be mapped to aggregated devices within, in which case ports on the outer device indicate a single <em>FlowDirection</em> but have an additional connection internally to a port on an aggregated inner device.  
Refer to <a href="../../ifchvacdomain/lexical/ifcunitaryequipment.htm">IfcUnitaryEquipment</a> for an example.</li>



<li><em>IfcDistributionElement</em> (<em>IfcRelConnectsPortToElement</em>): For dynamic ports, indicates the containing element.

</li>
</ul>



<p>Figure 96 illustrates distribution port connectivity.</p>



<table>
<tr><td><img alt="Connection Use Definition" src="../../../figures/IfcDistributionPort-Connection.png"></td></tr>
<tr><td><p class="figure">Figure 96 &mdash; Distribution port connectivity</p></td></tr>
</table>
 

                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   <p>The placement of a port indicates the position and orientation of how it may connect to a compatible port on another product.  
The placement shall be relative to the nesting <i>IfcDistributionElement</i>, <i>IfcDistributionElementType</i>, or enclosing <i>IfcDistributionPort</i>.</p>

<p>
The <i>Location</i> is the midpoint of the physical connection, unless otherwise indicated by cardinal point on a material profile.<p>

<p>The <i>Axis</i> points in the direction of the physical connection away from the product if <i>FlowDirection</i> equals <i>SOURCE</i> (or <i>SOURCEANDSINK</i> or <i>NOTDEFINED</i>), or points opposite direction (to the product) if the <i>FlowDirection</i> equals <i>SINK</i>. </p>
<blockquote class="note">NOTE&nbsp; The rationale for positioning the <i>Axis</i> in the direction of flow is to allow for the same geometry to be used, such as for connectors with polarized cross-section.</blockquote>

<p>The <i>RefDirection</i> points in the direction of the local X axis of the material profile, where the local Y axis points up if looking towards the <i>Axis</i> where the local X axis points right.</p>

<p>Upon connecting elements through ports with rigid connections, each object shall be aligned such that the effective <i>Location</i>, <i>Axis</i>, and <i>RefDirection</i> of each port is aligned to be equal (with exception for circular profiles where the <i>RefDirection</i> need not be equal).</p>
                   
                
              
               
               
                 
                 
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                       <p>
      <em>IfcTransportElement</em> defines the occuurence of any
      transportation device, common information about
      transportation device types (or styles) is handled by
      <em>IfcTransportElementType</em>. The
      <em>IfcTransportElementType</em> (if present) may establish
      the common&nbsp;type name, usage (or predefined) type, common
      material layer set, common set of properties and common shape
      representations (using <em>IfcRepresentationMap</em>). The
      <em>IfcTransportElementType</em> is attached using the
      <em>IfcRelDefinedByType.RelatingType</em> objectified
      relationship and is accessible by the inverse
      <em><font color="#0000FF">IsTypedBy</font></em> attribute.
    </p>
    <p>
      If no <em>IfcTransportElementType</em> is attached&nbsp;(i.e.
      if only occurrence information is given) the
      <em>PredefinedType</em> should be provided. If set to
      .USERDEFINED. a user defined value can be provided by the
      <em>ObjectType</em> attribute.
    </p>

                   
                
              
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                       <p>
      The local placement for <em>IfcTransportElement</em> is
      defined in its supertype <em>IfcProduct</em>. It is defined
      by the <em>IfcLocalPlacement</em>, which defines the local
      coordinate system that is referenced by all geometric
      representations.
    </p>
    <ul>
      <li>The <em>PlacementRelTo</em> relationship of
      <em>IfcLocalPlacement</em> shall point (if given) to the
      local placement of the same
      <em>IfcSpatialStructureElement</em> , which is used in the
      <em>ContainedInStructure</em> inverse attribute, or to a
      spatial structure element at a higher level, referenced by
      that.
      </li>
      <li>If the relative placement is not used, the absolute
      placement is defined within the world coordinate system.
      </li>
    </ul>

                   
                
              
               
               
                 
                 
              
               
               
            
             
               
                 
                       <p>
      The body representation of any <em>IfcTransportElement</em> has
      the following representation types: 'Tessellation',
      'SurfaceModel', 'Brep', and 'MappedRepresentation'.
    </p>
    <blockquote class="note">
      NOTE&nbsp; Other representation types might be specified in
      view definitions or implementer agreements.
    </blockquote>
    <blockquote class="note">
      NOTE&nbsp; In addition to the 'Body' representation, an
      <em>IfcTransportElement</em> may have a 'Body-FallBack'
      representation assigned. It provides an easier to read and
      visualize geometric representation.
    </blockquote>
    <blockquote class="example">
      EXAMPLE&nbsp; In addition to a 'Body' representation of type
      'Clipping', or 'CSG' and 'Body-FallBack' representation of
      type 'Tessellation' could be added that has all Boolean
      operations and curve segmentation already resolved.
    </blockquote>
    <p>
      <em>Tessellation Representation Type</em>
    </p>
    <p>
      Any <em>IfcBuildingElement</em> (so far no further constraints
      are defined at the level of its subtypes) may be represented
      as a single or multiple tessellated surface models, including
      a triangulated surface model. The following attribute values
      for the <em>IfcShapeRepresentation</em> holding this geometric
      representation shall be used:
    </p>
    <ul>
      <li>
        <em>RepresentationIdentifier</em> : 'Body', or
        'Body-FallBack'
      </li>
      <li>
        <em>RepresentationType</em> : 'Tessellation'
      </li>
    </ul>
    <p>
      <em>SurfaceModel Representation</em>
    </p>
    <p>
      Any <em>IfcTransportElement</em> (so far no further
      constraints are defined at the level of its subtypes) may be
      represented as a single or multiple surface models, based on
      either shell or face based models. Then the following
      attribute values for the <em>IfcShapeRepresentation</em>
      holding this geometric representation shall be used:
    </p>
    <ul>
      <li>
        <em>RepresentationIdentifier</em> : 'Body'
      </li>
      <li>
        <em>RepresentationType</em> : 'SurfaceModel'
      </li>
    </ul>
    <p>
      <em>Brep Representation</em>
    </p>
    <p>
      Any <em>IfcTransportElement</em> (so far no further
      constraints are defined at the level of its subtypes) may be
      represented as a single or multiple Boundary Representation
      elements (which are restricted to faceted Brep with or
      without voids). Then the following attribute values for the
      <em>IfcShapeRepresentation</em> holding this geometric
      representation shall be used:
    </p>
    <ul>
      <li>
        <em>RepresentationIdentifier</em> : 'Body'
      </li>
      <li>
        <em>RepresentationType</em> : 'Brep'
      </li>
    </ul>
    <p>
      <em>MappedRepresentation</em>
    </p>
    <p>
      The mapped item, <em>IfcMappedItem</em>, should be used if
      appropriate as it allows for reusing the geometry definition
      of the property element type at occurrences of the same
      equipement type. Then the following attribute values for the
      <em>IfcShapeRepresentation</em> holding this geometric
      representation shall be used:
    </p>
    <ul>
      <li>
        <em>RepresentationIdentifier</em> : 'Body'
      </li>
      <li>
        <em>RepresentationType</em> : 'MappedRepresentation'
      </li>
    </ul>

                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
          
        
         
           
           
             
               
                 
                   <p>
The <em>IfcDistributionElement</em> defines the occurrence of
 any HVAC, electrical, sanitary or other element within a
 distribution system. Common information about distribution
  element types (or styles) is handled by subtypes of
  <em>IfcDistributionElementType</em>. The
 <em>IfcDistributionElementType</em> (if present) may establish
 the common type name, usage (or predefined) type, common
 material, common set of properties and common shape
 representations (using <em>IfcRepresentationMap</em>). The
      <em>IfcDistributionElementType</em> is attached using the
 <em>IfcRelDefinedByType.RelatingType</em> objectified
 relationship and is accessible by the inverse
 <em>IsDefinedBy</em> attribute.
</p>

<p>
The assignment of types to distribution element occurrences
 is vital for providing the additional meaning, or ontology,
 of the distribution element. Many specialized type are
 defined in other schemas of this specification.
</p>
                   
                
              
               
               
               
                 
              
               
            
             
               
               
               
               
                 
              
               
            
             
               
                 
                         <p>An additional representation type for all "simple"
      distribution flow elements (general ducts and pipes) is the
      ability to have a simple line based representation. The
      <em>IfcShapeRepresentation</em> has:
        <ul>
          <li>
            <em>RepresentationIdentifier</em> : 'FootPrint'
          </li>
          <li>
            <em>RepresentationType</em> : 'GeometricCurveSet'<br>
            <br>
          </li>
        </ul>
      </p>

                   
                
              
               
               
               
                 
              
               
            
             
               
                 
                       <p>
      The geometric representation of <em>IfcDistributionElement</em>
      is defined using different geometric representation types for
      the various subtypes. Only general recommendations are given
      at the level of the supertype, further constraints are
      defined at the level of its subtypes.
    </p>

                   
                
              
               
               
               
                 
                 
                 
                 
                 
                 
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
 

                   
                
              
               
               
                 
                 
              
               
                 
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
                 
                       <p>
      <em>IfcTaskType</em> may nest other <em>IfcTaskType</em> or
      <em>IfcTask</em> entities using the <em>IfcRelNests</em>
      relationship. Such nesting indicates decomposed level of
      detail. Nesting of <em>IfcTask</em> entities is used if a
      task type shall be detailed by a sequence of tasks or if
      there is a need to include additional time information such
      as the duration of subtasks. Please note that
      <em>IfcTask</em> entities being contained within an
      <em>IfcTaskType</em> are linked with their task occurrences
      via <em>IfcRelDefinesByObject</em> relationships. It is also
      possible to define a task type for these <em>IfcTask</em>
      entities via <em>IfcRelDefinesByType</em> relationships. For
      further information please see the documentation of
      <em>IfcRelDefinesByObject</em>.
    </p>
                   
                
              
               
               
               
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
               
                 
              
               
            
          
        
         
           
           
             
               
               
               
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
               
               
            
             
               
               
               
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
               
               
            
             
               
               
               
               
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
                 
                   
                   
                
              
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
                 
                 
                 
                 
              
               
            
             
               
               
               
               
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
               
                 
              
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
                 
                   
                   
                
              
               
               
                 
                 
                 
                 
              
               
                 
                 
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
              
               
                 
              
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
         
           
           
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
                 
                 
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
             
               
               
               
                 
                 
              
               
               
            
          
        
      
    
  



 

	
	 
     
         
    
	 
		 
			 
				 
					 
						 
						 
						 
						 
						 
						 
						 
						 
					
				
			
		
		 
		 
		 
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
					 
				
				 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
					 
						 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
					 
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
					 
				
				 
				 
				 
			
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
				 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
				 
					 
						 
							 
								 
							
						
					
				
				 
					 
						 
							 
								 
							
						
					
				
				 
					 
						 
							 
								 
							
						
					
				
				 
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
				 
			
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
				 
			
		
	
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
					 
						 
							 
								 
							
							 
							 
							 
						
					
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
				 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
						
					
				
			
		
	
	 
	 
		 
			 
				 
					 
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
				 
				 
			
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
				 
				 
				 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
			
		
	
	 
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
				 
					 
						 
							 
								 
							
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
						 
							 
								 
							
							 
							 
							 
						
					
				
			
		
	
	 
	 
		 
			 
				 
				 
			
		
	
	 
	 
		 
			 
		
	
	 
	 
		 
			 
				 
					 
				
				 
				 
			
		
	
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
		
	
	 
		 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
		
	
	
	 
		 
	
	 
		 
	
	 
		 
			 
				 
				 
				 
			
		
	
	 
		 
			 
				 
			
			 
			 
		
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
	
	 
		 
	
	 
		 
			 
		
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	 
		 
	
	
	 
	 
		 
		 
		 
	
	
	 
		 
		 
		 
			 
				 
					 
						 
					
					 
				
			
		
	
	 
		 
			 
				 
					 
				
				 
			
		
	
	 
		 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	
	 
		 
			 
				 
			
		
	
	 
		 
			 
			 
			 
		
	
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	
	 
		 
			 
				 
					 
				
			
		
	




