FFE A3

el

EXPRESS ##it

HEH AR
(HcTaskTypeEnum)

TYPE HcTaskTypeEnum = ENUMERATION OF (
ATTENDANCE,
CONSTRUCTION,
DEMOLITION,
DISMANTLE,
DISPOSAL,
INSTALLATION,
LOGISTIC,
MAINTENANCE,
MOVE,
OPERATION,
REMOVAL,
RENOVATION,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

TAE B e R 28
(IfcWorkCalendar
TypeEnum)

TYPE HcWorkCalendarTypeEnum = ENUMERATION OF (
FIRSTSHIFT,

SECONDSHIFT,

THIRDSHIFT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

TAE I RAARIHE
(IfcWorkPlan
TypeEnum)

TYPE HcWorkPlanTypeEnum = ENUMERATION OF (
ACTUAL,

BASELINE,

PLANNED,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

TAETHRIE R 26
(IfcWorkSchedule
TypeEnum)

TYPE IfcWorkSchedule TypeEnum = ENUMERATION OF (
ACTUAL,

BASELINE,

PLANNED,

USERDEFINED,

NOTDEFINED) ;

END TYPE

A3.2 IRYRE

S EXPRESS $ilih BiAT &% AL 3. 2 BIRLE .

F®A32 FEYREMEA EXPRESS #iid

EXPRESS ##it

Hif
(IfcEvent)

ENTITY IfcEvent

SUBTYPE OF IfcProcess;

Predefined Type : OPTIONAL IfcEventTypeEnum;

EventTriggerType : OPTIONAL IfcEventTriggerTypeEnum;

UserDefinedEventTrigger Type : OPTIONAL Ifclabel;

EventOccurenceTime : OPTIONAL IfcEventTime;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IfcEvent

TypeEnum. USERDEFINED) OR ((PredefinedType = HcEventTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Ohject Type) ) ;

CorrectTypeAssigned : NOT(EXISTS(EventTriggerType)) OR (EventTriggerType <> IfcEventTrigger
TypeEnum. USERDEFINED) OR (( EventTriggerType = IfcEventTriggerTypeEnum. USERDEFINED)
AND EXISTS(UserDefinedEventTrigger Type)) ;

END_ENTITY

« 394 -




gF AN 32

EXPRESS #i£

EEL e
(IfcEventType)

ENTITY IfcEvent Type

SUBTYPE OF IfcTypeProcess;
Predefined Type .
EventTriggerType :

IfcEventTypeEnum;

IfcEventTrigger TypeEnum;

UserDefinedEventTrigger Type : OPTIONAL IfcLabel;

WHERE

CorrectPredefined Type : (Predefined Type <> HcEventTypeEnum. USERDEFINED) OR ((Predefined Type
= HcEventTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc TypeProcess. Process Type)) ;
CorrectEventTriggerType : ( EventTriggerType << > UcEventTriggerTypeEnum. USERDEFINED) OR
((EventTriggerType = IfcEventTrigger TypeEnum. USERDEFINED) AND EXISTS(UserDefinedEvent
TriggerType)) ;

END_ENTITY

puy i
(IfcProcedure)

ENTITY HcProcedure

SUBTYPE OF IfcProcess;

Predefined Type : OPTIONAL IfcProcedure TypeEnum;

WHERE

HasName . EXISTS(SELF\IfcRoot. Name) ;

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

END_ENTITY

SRR
(IfcProcedureType)

ENTITY HcProcedureType
SUBTYPE OF IfcTypeProcess;
Predefined Type .
WHERE
CorrectPredefinedType : (PredefinedType <C>> IfcProcedureTypeEnum. USERDEFINED) OR ((Predefined
Type = IlfcProcedureTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcTypeProcess. ProcessType));
END_ENTITY

IfcProcedure TypeEnum;

NP 2% B
(IfcRelSequence)

ENTITY IfcRelSequence
SUBTYPE OF IfcRelConnects;
RelatingProcess : IfcProcess;
RelatedProcess : IfcProcess;

Timelag : OPTIONAL IfcLagTime;
OPTIONAL IfcSequenceEnum;

OPTIONAL IfcLabel;

SequenceType :
UserDefinedSequenceType .
WHERE
AvoidInconsistentSequence : RelatingProcess :< > RelatedProcess;

CorrectSequenceType : (SequenceType <> IfcSequenceEnum. USERDEFINED) OR ((SequenceType = Iic
SequenceEnum. USERDEFINED) AND EXISTS(UserDefinedSequenceType) ) ;

END_ENTITY

1%
(IfcTask)

ENTITY IfcTask

SUBTYPE OF IfcProcess;

Status ; OPTIONAL IfcLabel;

WorkMethod : OPTIONAL IfcLabel;

IsMilestone ; BOOLEAN;

Priority : OPTIONAL INTEGER;

TaskTime : OPTIONAL IfcTaskTime;

PredefinedType : OPTIONAL IfcTaskTypeEnum;

WHERE

HasName : EXISTS(SELF\IfcRoot. Name) ;

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcTask TypeEnum.
USERDEFINED) OR ((PredefinedType = IfcTaskTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
Object. ObjectType)) ;

END ENTITY
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EXPRESS ##it

528
(IfcTaskType)

ENTITY IfcTaskType

SUBTYPE OF IfcTypeProcess;

Predefined Type : HfcTaskTypeEnum;

WorkMethod : OPTIONAL IfcLabel;

WHERE

CorrectPredefinedType : (PredefinedType <Z> HfcTaskTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcTaskTypeEnum. USERDEFINED) AND EXISTS(SELF\cTypeProcess. ProcessType))

END ENTITY

TAEH
(I{cWorkCalendar)

ENTITY IfcWorkCalendar

SUBTYPE OF IfcControl;

WorkingTimes : OPTIONAL SET [1:7] OF IfcWorkTime;

ExceptionTimes : OPTIONAL SET [1:7] OF IfcWorkTime;

PredefinedType : OPTIONAL IfcWorkCalendarTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> lfcWorkCalendar
TypeEnum. USERDEFINED) OR ((Predefined Type = IfcWorkCalendarTypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcObject. ObjectType));

END_ENTITY

T AL
(IfcWorkControl)

ENTITY IfcWorkControl

ABSTRACT SUPERTYPE OF(ONEOF (IfcWorkPlan, IfcWorkSchedule))
SUBTYPE OF IfcControl;

CreationDate ; IfcDateTime;

Creators : OPTIONAL SET [1.7] OF IfcPerson;
Purpose : OPTIONAL IfcLabel;

Duration ; OPTIONAL IfcDuration;

TotalFloat . OPTIONAL IfcDuration;

StartTime : IfcDateTime;

FinishTime ; OPTIONAL IfcDateTime;
END_ENTITY

TAEHE
(I{cWorkPlan)

ENTITY IfcWorkPlan

SUBTYPE OF IfcWorkControl;

PredefinedType : OPTIONAL HcWorkPlanTypeEnum;

WHERE

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

END_ENTITY

TAEIHRI
(IfcWorkSchedule)

ENTITY IfcWorkSchedule

SUBTYPE OF IcWorkControl;

PredefinedType : OPTIONAL IfceWorkScheduleTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType << lfcWorkSchedule
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcWorkScheduleTypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcObject. ObjectType));

END ENTITY

Ad = o 0B

A4 1 PRhYTREZE A EXPRESS $iA RAT AR A4 1 HLE .

RA 41 FRIEEBR EXPRESS # it

Byl EXPRESS #iit
TYPE HcAssemblyPlaceEnum = ENUMERATION OF (
R SITE,
(IfcAssembly FACTORY
PlaceEnum) NOTDEFINED) ;
END TYPE
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TCH BEMCAAY
(IfcElementAssembly
TypeEnum)

TYPE HcElementAssembly TypeEnum = ENUMERATION OF (
ACCESSORY ASSEMBLY,
ARCH,

BEAM_GRID,
BRACED_FRAME,
GIRDER,
REINFORCEMENT UNIT,
RIGID_FRAME,
SLAB_FIELD,

TRUSS,

USERDEFINED,
NOTDEFINED) ;

END TYPE

TCEAM
(IfcElement
CompositionEnum)

TYPE HcElementCompositionEnum = ENUMERATION OF (
COMPLEX,
ELEMENT,
PARTIAL);
END TYPE

ShES [ o R A
(I{cExternalSpatial
Element TypeEnum)

TYPE HcExternalSpatialElement TypeEnum = ENUMERATION OF (
EXTERNAL,

EXTERNAL_EARTH,

EXTERNAL WATER,

EXTERNAL_FIRE,

USERDEFINED,

NOTDEFIEND) ;

END _TYPE

I TR AAY
(IfeGeographicElement
TypeEnum)

TYPE HcGeographicElementTypeEnum = ENUMERATION OF (
TERRAIN,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

P 25 7 (TfeGrid
TypeEnum)

TYPE HcGridTypeEnum = ENUMERATION OF (
RECTANGULAR,

RADIAL,

TRIANGULAR,

IRREGULAR,

USERDEFINED,

NOTDEFINED) ;

END TYPE

A /45 (Helnternal

OrExternalEnum)

TYPE IcInternalOrExternalEnum = ENUMERATION OF (
INTERNAL,

EXTERNAL,

EXTERNAL EARTH,

EXTERNAL_WATER,

EXTERNAL FIRE,

NOTDEFINED) ;

END_TYPE

O
(IfcOpeningElement
TypeEnum)

TYPE HcOpeningElementTypeEnum = ENUMERATION OF (
OPENING,

RECESS,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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EXPRESS ##it

Stk / g 0
(IfcPhysicalOr
VirtualEnum)

TYPE HcPhysicalOrVirtualEnum = ENUMERATION OF (
PHYSICAL,

VIRTUAL,

NOTDEFINED) ;

END_TYPE

e e
(IfcProjectionElement
TypeEnum)

TYPE TfcProjectionElement TypeEnum = ENUMERATION OF (
USERDEFINED,

NOTDEFINED) ;

END TYPE

25 [A| 28y
(IfcSpace TypeEnum)

TYPE IfcSpaceTypeEnum = ENUMERATION OF (
SPACE,

PARKING,

GFA,

INTERNAL,

EXTERNAL,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

25 ] [X S 2 Ay
(IfcSpatial Zone
TypeEnum)

TYPE HcSpatialZone TypeEnum = ENUMERATION OF (
CONSTRUCTION,
FIRESAFETY.,
LIGHTING,
OCCUPANCY,
SECURITY,
THERMAL,
TRANSPORT,
VENTILATION,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

BHIT R
(IfcTransportElement
TypeEnum)

TYPE HcTransportElementTypeEnum = ENUMERATION OF (
ELEVATOR,

ESCALATOR,

MOVINGWALKWAY,

CRANEWAY,

LIFTINGGEAR,

USERDEFINED,

NOTDEFINED);

END TYPE

2% 8] 534 3 10
(HfcSpaceBoundary
Select)

TYPE HcSpaceBoundarySelect = SELECT (
IfcSpace,

IfcExternalSpatialElement) ;

END_TYPE

A 4.2 FEELETRESIIARR EXPRESS #iA A4S A4 2 IIILE.

FA42 FRYEEMEH EXPRESS #id
Lk EXPRESS it
ENTITY IfcAnnotation
R SUBTYPE OF IfcProduct;
(TicA tation) INVERSE
cAnnotation ContainedInStructure : SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
END_ENTITY

B
(HfcBuilding)

ENTITY IfcBuilding

SUBTYPE OF IfcSpatialStructureElement;
ElevationOfRefHeight : OPTIONAL IfclengthMeasure;
ElevationOf Terrain : OPTIONAL IfcLengthMeasure;
BuildingAddress ;: OPTIONAL IfcPostal Address;
END_ENTITY
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BHTE
(IfcBuildingElement)

ENTITY IfcBuildingElement

ABSTRACT SUPERTYPE OF(ONEQOF (IfcBeam, IfcBuildingElementProxy, HcChimney, IfcColumn, Ifc
Covering, IfcCurtainWall, IfcDoor, IfcFooting, IfcMember, IfcPile, IfcPlate, IfcRailing, IfcRamp, IfcRamp
Flight, IfcRoof, IfcShadingDevice, IfcSlab, HfcStair, lfcStairFlight, IfeWall, IfcWindow))

SUBTYPE OF IfcElement;

INVERSE

HasCoverings : SET OF IfcRelCoversBldgElements FOR RelatingBuildingElement;

WHERE

MaxOneMaterial Association : SIZEOF (QUERY (temp << * SELF\ IfcObjectDefinition. HasAssociations | '
IFCPRODUCTEXTENSION. IFCRELASSOCIATESMATERIAL'IN TYPEOF(temp) )) <<= 1;
END_ENTITY

BT R AR
(IfcBuilding
ElementType)

ENTITY IfcBuildingElementType

ABSTRACT SUPERTYPE OF(ONEOF (IfcBeamType, IfcBuildingElementProxyType, IfcChimneyType,
IfcColumnType, HfcCoveringType, IfcCurtainWallType, IfcDoorType, IfcFootingType, IfcMemberType, Ifc
PileType, IfcPlateType, IfcRailingType, IfcRampFlightType, IfcRampType, IfcRoofType, IfcShading
DeviceType, IfcSlabType, lfcStairFlightType, IfcStairType, lfcWallType, IfcWindowType))

SUBTYPE OF IfcElementType;

END_ENTITY

BEEE
(IfcBuildingStorey)

ENTITY IfcBuildingStorey

SUBTYPE OF IfcSpatialStructureElement;
Elevation : OPTIONAL IfcLengthMeasure;
END_ENTITY

+ATHETE
(HcCivilElement)

ENTITY HcCivilElement
SUBTYPE OF IfcElement;
END ENTITY

+ARTHEITEER
(IfcCivilElement Type)

ENTITY IfcCivilElementType
SUBTYPE OF IfcElementType;
END ENTITY

SATE
(HcDistribution
Element)

ENTITY IfcDistributionElement

SUPERTYPE OF(ONEOF (IfcDistributionControlElement, IfeDistributionFlowElement))
SUBTYPE OF IfcElement;

INVERSE

HasPorts : SET OF IfcRelConnectsPortToElement FOR RelatedElement;
END_ENTITY

SR IT R LR
(HcDistribution
ElementType)

ENTITY IHcDistributionElement Type

SUPERTYPE OF(ONEOF (IfcDistributionControlElement Type, IfeDistributionFlowElementType) )
SUBTYPE OF IfcElementType;

END ENTITY

v
(IfcElement)

ENTITY IfcElement

ABSTRACT SUPERTYPE OF(ONEOF (IfcBuildingElement, IfcCivilElement, IfcDistributionElement,
IfcElementAssembly, IfcElementComponent, IfcFeatureElement, IfcFurnishingElement, IfcGeographicEle
ment, IfcTransportElement, IfcVirtualElement))

SUBTYPE OF IfcProduct;

Tag : OPTIONAL Ifcldentifier;

INVERSE

FillsVoids : SET [0:1] OF IfcRelFillsElement FOR RelatedBuildingElement;

ConnectedTo : SET OF IfcRelConnectsElements FOR RelatingElement;

IsInterferedByElements : SET OF IfcRellnterferesElements FOR RelatedElement;

InterferesElements ; SET OF IfcRellnterferesElements FOR RelatingElement;

HasProjections : SET OF IfcRelProjectsElement FOR RelatingElement;

ReferencedInStructures : SET OF IfcRelReferencedInSpatialStructure FOR RelatedElements;
HasOpenings . SET OF IfcRelVoidsElement FOR RelatingBuildingElement;

IsConnectionRealization : SET OF IfcRelConnectsWithRealizingElements FOR RealizingElements;
ProvidesBoundaries ; SET OF IfcRelSpaceBoundary FOR RelatedBuildingElement;

ConnectedFrom : SET OF IfcRelConnectsElements FOR RelatedElement;

ContainedInStructure ; SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
END_ENTITY
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EXPRESS ##it

TTEEES
(IfcElementAssembly)

ENTITY IfcElementAssembly

SUBTYPE OF IfcElement;

AssemblyPlace ; OPTIONAL IfcAssemblyPlaceEnum;

PredefinedType : OPTIONAL IfcElementAssemblyTypeEnum;

WHERE

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

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCPRODUCTEXTEN

SION. IFCELEMENTASSEMBLYTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END ENTITY

TCREAHL
(IfcElement
AssemblyType)

ENTITY IfcElementAssemblyType
SUBTYPE OF IfcElementType;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType << > IfcElementAssemblyTypeEnum. USERDEFINED ) OR
((PredefinedType = IfcElementAssemblyTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) ;

END_ENTITY

IfcElement AssemblyTypeEnum;

TENE
(IfcElementQuantity)

ENTITY IfcElementQuantity

SUBTYPE OF IfcQuantitySet;
MethodOfMeasurement ; OPTIONAL IfcLabel;
Quantities : SET [1:7] OF IicPhysical Quantity;
WHERE
UniqueQuantityNames ;
END_ENTITY

IfcUniqueQuantityNames( Quantities) ;

ENTITY IfcElementType
ABSTRACT SUPERTYPE OF (ONEOF (IfcBuildingElementType, cCivilElementType, HcDistributionEle
mentType, IfcElementAssemblyType, IfcElementComponentType, lfcFurnishingElementType, IfcGeo

TLHA graphicElementType, IfcTransportElementType))
(IfcElementType) i
SUBTYPE OF IfcTypeProduct;
ElementType : OPTIONAL IfcLabel;
END_ENTITY
ENTITY HcExternalSpatialElement
e — SUBTYPE OF lcExternalSpatialStructureElement ;
ShEmEERIITR PredefinedType : OPTIONAL IfcExternalSpatial Element TypeEnum;
(H{cExternal
. INVERSE
SpatialElement) | | 1edBy : SET OF IicRelSpaceBoundary FOR RelatingSpace:
END_ENTITY
. _ ENTITY IfcExternalSpatialStructureElement
flf {iﬁ;tflrﬁ?;gpii ABSTRACT SUPERTYPE OF(IfcExternalSpatial Element)
StructureElement) SUBTYPE OF IfcSpatialElement;
END_ENTITY
ENTITY IfcFeatureElement
HHAE TG E (IfcFeature | ABSTRACT SUPERTYPE OF(ONEOF (IfcFeatureElementAddition, IfcFeatureElementSubtraction, Ife
Element) SurfaceFeature) )SUBTYPE OF IfcElement;
END_ENTITY
ENTITY IfcFeatureElementAddition
P ABSTRACT SUPERTYPE OF(IfcProjectionElement)
RHETTAR S SUBTYPE OF IfcFeatureElement;
(IfcFeatureElement
Addition) INVERSE
ProjectsElements : IfcRelProjectsElement FOR RelatedFeatureElement;
END_ENTITY
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ENTITY IfcFeatureElementSubtraction
ABSTRACT SUPERTYPE OF(ONEOF(IfcOpeningElement, IfcVoidingFeature))
SUBTYPE OF IfcFeatureElement;

HRFAETC 3 AT I INVERSE

(IfcFeatureElement | VoidsElements : IfcRel VoidsElement FOR RelatedOpeningElement;

Subtraction) WHERE
HasNoSubtraction ; SIZEOF(SELF\IfcElement. HasOpenings) = 0;
IsNotFilling : SIZEOF(SELF\IfcElement. FillsVoids) = 0;
END_ENTITY
ENTITY HcFurnishingElement

FHEITLE SUPERTYPE OF(ONEOF (IfcFurniture, IfcSystemFurnitureElement))

IfcFurnishingElement

SUBTYPE OF IfcElement;
END ENTITY

ENTITY IfcFurnishingElementType

?iﬁ_ﬁfii SUPERTYPE OF(ONEOF (IfcFurnitureType, IfcSystemFurnitureElementType))

ElementType) SUBTYPE OF IfcElementType;
END_ENTITY
ENTITY IfcGeographicElement
SUBTYPE OF IfcElement;
PredefinedType : OPTIONAL IfcGeographicElementTypeEnum;
WHERE

HWHITTE CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcGeographicEle

IfcGeographicElement

ment TypeEnum. USERDEFINED) OR ((PredefinedType = HcGeographicElementTypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType));

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

HFTTR A
(IfcGeographic
ElementType)

ENTITY IfeGeographicElementType

SUBTYPE OF IfcElementType;

Predefined Type : IfcGeographicElementTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType < = IfcGeographicElementTypeEnum. USERDEFINED) OR
((PredefinedType = IfcGeographicElement TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

S
(IfeGrid)

ENTITY IfeGrid

SUBTYPE OF IfcProduct;

UAxes : LIST [1.7] OF UNIQUE IfcGridAxis;

VAxes ; LIST [1.:7] OF UNIQUE IfcGridAxis;

WAxes : OPTIONAL LIST [1:7] OF UNIQUE IfcGridAxis;
Predefined Type : OPTIONAL IfcGrid TypeEnum;

INVERSE
ContainedInStructure ;
WHERE
HasPlacement ; EXISTS(SELF\IfcProduct. ObjectPlacement) ;
END_ENTITY

SET [0:1] OF HcRelContainedInSpatialStructure FOR RelatedElements;

FriF T E
(IfcOpeningElement)

ENTITY IfcOpeningElement

SUPERTYPE OF (IfcOpeningStandardCase)

SUBTYPE OF IfcFeatureElementSubtraction;

Predefined Type : OPTIONAL IfcOpeningElement TypeEnum;
INVERSE

HasFillings : SET OF IfcRelFillsElement FOR RelatingOpeningElement;
END ENTITY

PrifEIR O
(IfcOpeningStandard
Case)

ENTITY IfcOpeningStandardCase
SUBTYPE OF IfcOpeningElement;
END_ENTITY
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ENTITY IfcPort
ABSTRACT SUPERTYPE OF(IfcDistributionPort)
SUBTYPE OF IfcProduct;
A} INVERSE
(IfcPort) ContainedIn ; SET [0:1] OF IfcRelConnectsPortToElement FOR RelatingPort;
ConnectedFrom : SET [0:1] OF IfcRelConnectsPorts FOR RelatedPort;
ConnectedTo : SET [0:1] OF IfcRelConnectsPorts FOR RelatingPort;
END_ENTITY
ENTITY IfcProjectionElement
HETE SUBTYPE OF IfcFeatureElementAddition;

(HcProjectionElement)

PredefinedType :
END ENTITY

OPTIONAL IfcProjectionElement TypeEnum;

ENTITY IfcRelAssociatesMaterial

SUBTYPE OF IfcRelAssociates;

RelatingMaterial ; IfcMaterialSelect;

WHERE

NoVoidElement : SIZEOF(QUERY (temp <C * SELF\IfcRelAssociates. RelatedObjects | ('TFCPRO

FEA R LR DUCTEXTENSION. IFCFEATUREELEMENTSUBTRACTION' IN TYPEOF(temp)) OR ('IFCPRO
(IfcRel Associates DUCTEXTENSION. IFCVIRTUALELEMENT' IN TYPEOF (temp)) )) = 0;
Material) AllowedElements : SIZEOF(QUERY (temp <Z * SELF\IfcRelAssociates. RelatedObjects | ( SIZEOF

(TYPEOF (temp) * ['IFCPRODUCTEXTENSION. IFCELEMENT', 'IFCPRODUCTEXTEN
SION. IFCELEMENTTYPE', 'TFCSHAREDBLDGELEMENTS. IFCWINDOWSTYLE', ' TFCSHARED
BLDGELEMENTS. IFCDOORSTYLE', 'TFCSTRUCTURALANALYSISDOMAIN. IFCSTRUCTURAL
MEMBER', 'TFCPRODUCTEXTENSION. IFCPORT]) = 0) )) = 0;
END_ENTITY
ENTITY IfcRelConnectsElements
SUPERTYPE OF(ONEOF(IfcRelConnectsPathElements, IfcRelConnectsWithRealizingElements))
SUBTYPE OF IfcRelConnects;

BETLEXR ConnectionGeometry ; OPTIONAL IfcConnectionGeometry;

(IfcRelConnects RelatingElement : IfcElement;

Elements) RelatedElement . IfcElement;

WHERE
NoSelfReference ; RelatingElement :<>>: RelatedElement;
END ENTITY
ENTITY IfcRelConnectsPorts
SUBTYPE OF IfcRelConnects;
RelatingPort : IfcPort;

EHEmOXER RelatedPort ; IfcPort;

(IfcRelConnectsPorts) | RealizingElement : OPTIONAL IfcElement;

WHERE
NoSelfReference : RelatingPort ;<> RelatedPort;
END ENTITY

ENTITY IfcRelConnectsPortToElement

BEEWROILEXFZ | SUBTYPE OF IfcRelConnects;
(IfcRelConnects RelatingPort ; IfcPort;
PortToElement) RelatedElement . IfcDistributionElement;
END ENTITY
ENTITY IfcRelConnectsWithRealizingElements
EHAMITEXE | SUBTYPE OF IfcRelConnectsElements;
(IfcRelConnectsWith | RealizingElements : SET [1:7] OF IfcElement;

RealizingElements)

ConnectionType : OPTIONAL IfcLabel;

END_ENTITY

WETFEEEHER
(IfcRelContainedIn
SpatialStructure)

ENTITY IfcRelContainedInSpatialStructure
SUBTYPE OF IfcRelConnects;

RelatedElements : SET [1:7] OF IfcProduct;
RelatingStructure . IfcSpatialElement;
WHERE

WR31 : SIZEOF(QUERY (temp << # RelatedElements | TFCPRODUCTEXTENSION.
IFCSPATIALSTRUCTUREELEMENT' IN TYPEOF(temp))) = 0;
END_ENTITY
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BRTEXR
(HcRelFillsElement)

ENTITY IfcRelFillsElement

SUBTYPE OF IfcRelConnects;
RelatingOpeningElement ; IfcOpeningElement;
RelatedBuildingElement : IfcElement;

END ENTITY

ENTITY IfcRellnterferesElements
SUBTYPE OF IfcRelConnects;
RelatingElement ; IfcElement;
RelatedElement ; IfcElement;

(I:E: Ejﬁiﬁis Interference(}eometry : OPTIONAL HcConnectionGeometry;
Elements) InterfergnceType OPTIONAL Ifcldentifier;
ImpliedOrder : LOGICAL;
WHERE
NotSelfReference : RelatingElement :<>>: RelatedElement;
END_ENTITY
ENTITY IfcRelProjectsElement
HETEXR SUBTYPE OF IfcRelDecomposes;
(IfcRelProjects RelatingElement : IfcElement;
Element) RelatedFeatureElement : IfcFeatureElementAddition;
END_ENTITY
ENTITY IfcRelReferencedInSpatialStructure
SUBTYPE OF IfcRelConnects;
BESENER EelathElements : SET [1 7] OF HcProduct;
elatingStructure ; IfcSpatialElement;
(IfcRelReferencedIn WHERE
SpatialStructure) | oo QIZEOF(QUERY (temp < * RelatedElements | TFCPRODUCTEXTENSION.
IFCSPATIALSTRUCTUREELEMENT'IN TYPEOF (temp))) = 0;
END ENTITY
ENTITY IfcRelServicesBuildings
HHRE R SUBTYPE OF IfcRelConnects;
(IfcRelServices RelatingSystem ; IfcSystem;
Buildings) RelatedBuildings : SET [1:7] OF IfcSpatialElement;
END_ENTITY

ZERBALR
(IfcRelSpaceBoundary)

ENTITY IfcRelSpaceBoundary

SUPERTYPE OF (IfcRelSpaceBoundarylstLevel)

SUBTYPE OF IfcRelConnects;

RelatingSpace : IfcSpaceBoundarySelect;

RelatedBuildingElement : IfcElement;

ConnectionGeometry : OPTIONAL IfcConnectionGeometry;

PhysicalOrVirtualBoundary : IfcPhysicalOrVirtualEnum;

InternalOrExternalBoundary ; IfcInternalOrExternalEnum;

WHERE

CorrectPhysOrVirt ; ((PhysicalOrVirtualBoundary = IfcPhysicalOrVirtualEnum. Physical) AND (NOT('IF
CPRODUCTEXTENSION. IFCVIRTUALELEMENT ' IN TYPEOF ( RelatedBuildingElement )))) OR
((PhysicalOrVirtualBoundary = IfcPhysicalOrVirtualEnum. Virtual) AND (('IFCPRODUCTEXTENSION.
IFCVIRTUALELEMENT' IN TYPEOF (RelatedBuildingElement)) OR ('IFCPRODUCTEXTEN

SION. IFCOPENINGELEMENT' IN TYPEOF(RelatedBuildingElement) ))) OR (PhysicalOrVirtualBoundary
= IfcPhysicalOrVirtualEnum. NotDefined) ;

END_ENTITY

F—RAEEH AR
(IfcRelSpace
BoundarylstLevel)

ENTITY IfcRelSpaceBoundarylstLevel

SUPERTYPE OF (IfcRelSpaceBoundary2ndLevel)

SUBTYPE OF IfcRelSpaceBoundary;

ParentBoundary : OPTIONAL IfcRelSpaceBoundarylstLevel ;

INVERSE

InnerBoundaries ; SET OF IfcRelSpaceBoundarylstlevel FOR ParentBoundary;
END _ENTITY
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R EEH R LR
(IfcRelSpace
Boundary2ndLevel)

ENTITY IfcRelSpaceBoundary2ndLevel

SUBTYPE OF IfcRelSpaceBoundarylstLevel;

CorrespondingBoundary : OPTIONAL IfcRelSpaceBoundary2ndLevel;

INVERSE

Corresponds : SET [0:1] OF IfcRelSpaceBoundary2ndLevel FOR CorrespondingBoundary ;
END_ENTITY

FHiRTHERXRRE
(IfcRel VoidsElement)

ENTITY IfcRelVoidsElement

SUBTYPE OF IfcRelDecomposes;
RelatingBuildingElement ; IfcElement;
RelatedOpeningElement ; IfcFeatureElementSubtraction;
END ENTITY

7kl
(IfcSite)

ENTITY IfcSite

SUBTYPE OF IfcSpatialStructureElement;

RefLatitude : OPTIONAL IfcCompoundPlaneAngleMeasure;
ReflLongitude : OPTIONAL HcCompoundPlaneAngleMeasure;
RefElevation ; OPTIONAL IfcLengthMeasure;
LandTitleNumber : OPTIONAL IfcLabel;

SiteAddress : OPTIONAL IfcPostal Address;

END_ENTITY

2 a)

(IfcSpace)

ENTITY IfcSpace

SUBTYPE OF HcSpatialStructureElement;

PredefinedType : OPTIONAL IfcSpaceTypeEnum;

ElevationWithFlooring ;. OPTIONAL IfcLengthMeasure;

INVERSE

HasCoverings : SET OF HcRelCoversSpaces FOR RelatingSpace;

BoundedBy : SET OF IfcRelSpaceBoundary FOR RelatingSpace;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSpace

TypeEnum. 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

23 [R] A
(IfcSpaceType)

ENTITY IfcSpaceType

SUBTYPE OF IfcSpatialStructureElement Type;
PredefinedType : IfcSpaceTypeEnum;
LongName ; OPTIONAL IfcLabel;

WHERE

CorrectPredefinedType : (PredefinedType <C>> IfcSpaceTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcSpaceTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcSpatialElementType. ElementType));
END ENTITY

b v S
(IfcSpatial Element)

ENTITY IfcSpatialElement

ABSTRACT SUPERTYPE OF (ONEOF (IfcExternalSpatialStructureElement, IfcSpatialStructureElement,
IfcSpatialZone) )

SUBTYPE OF IcProduct;

LongName : OPTIONAL IfcLabel;

INVERSE

ContainsElements ; SET OF IfcRelContainedInSpatialStructure FOR RelatingStructure;
ServicedBySystems : SET OF IfcRelServicesBuildings FOR RelatedBuildings;
ReferencesElements : SET OF IfcRelReferencedInSpatialStructure FOR RelatingStructure;
END_ENTITY

ZRTLE AR
(IfcSpatial
ElementType)

ENTITY IfcSpatialElementType
ABSTRACT SUPERTYPE OF(ONEOF (IfcSpatialStructureElement Type. IfcSpatialZoneType))
SUBTYPE OF IfcTypeProduct;
ElementType . OPTIONAL IfcLabel;

END_ENTITY
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ZEEHITE
(IfcSpatialStructure
Element)

ENTITY IcSpatialStructureElement

ABSTRACT SUPERTYPE OF(ONEOF (IfcBuilding, IfcBuildingStorey, IfcSite. IfcSpace))
SUBTYPE OF IfcSpatialElement;

CompositionType ; OPTIONAL IfcElementCompositionEnum;

WHERE

WR41 ; (HIINDEX(SELF\IfcObjectDefinition. Decomposes) = 1) AND ('IFCKERNEL.
IFCRELAGGREGATES' IN TYPEOF(SELF\IfcObjectDefinition. Decomposes[1])) AND (('IFCKER
NEL. IFCPROJECT'IN TYPEOF (SELF\IfcObjectDefinition. Decomposes[ 1]. RelatingObject)) OR ('IF
CPRODUCTEXTENSION. IFCSPATTIALSTRUCTUREELEMENT' IN TYPEOF (SELF\IfcObjectDefi
nition. Decomposes[ 1]. RelatingObject)) ) ;

END_ENTITY

E{EEY T
(IfcSpatialStructure
ElementType)

ENTITY IfcSpatialStructureElementType
ABSTRACT SUPERTYPE OF(IfcSpaceType)
SUBTYPE OF IfcSpatialElementType;
END_ENTITY

23 18] XI5,
(IfcSpatialZone)

ENTITY IfcSpatialZone

SUBTYPE OF IfcSpatialElement;

PredefinedType : OPTIONAL IfcSpatialZoneTypeEnum;

WHERE

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

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

END ENTITY

23 ] X A2 Y
(IfcSpatialZone Type)

ENTITY IfcSpatialZoneType

SUBTYPE OF IfcSpatialElementType;
Predefined Type : IfcSpatialZoneTypeEnum;
LongName : OPTIONAL IfcLabel;

WHERE

CorrectPredefined Type : (PredefinedType <Z>> HcSpatialZone TypeEnum. USERDEFINED) OR ((Pre
defined Type = IfcSpatialZone TypeEnum. USERDEFINED) AND EXISTS(SELF\ IfcSpatialElement Type.
ElementType));

END ENTITY

R4
(IfcSystem)

ENTITY IfcSystem

SUPERTYPE OF(ONEQOF (IfcBuildingSystem, IfcDistributionSystem, IfcStructural AnalysisModel, Ifc
Zone))

SUBTYPE OF IfeGroup;

INVERSE

ServicesBuildings : SET [0:1] OF IfcRelServicesBuildings FOR RelatingSystem;

END_ENTITY

EBHEITTE
(IfcTransportElement)

ENTITY IfcTransportElement

SUBTYPE OF IfcElement;

Predefined Type : OPTIONAL IfcTransportElementTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcTransportElement
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcTransportElementTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

RelatingType)) ;

END_ENTITY

BRITREAA
(IfcTransport
ElementType)

ENTITY IfcTransportElementType
SUBTYPE OF IfcElementType;
Predefined Type .
WHERE
CorrectPredefinedType : ( PredefinedType < > IcTransportElementTypeEnum. USERDEFINED) OR
((Predefined Type = IfcTransportElementTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

IfcTransportElement TypeEnum;
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ENTITY IfcVirtualElement

(Hcvfﬁfgfmem) SUBTYPE OF IicElement;
END_ENTITY
ENTITY TfcZone
SUBTYPE OF TfcSystem;
LongName ; OPTIONAL IfcLabel;
" WHERE
(HLZ‘ZOHE) WR1 : (SIZEOF(SELE\IfcGroup. IsGroupedBy) = 0) OR (SIZEOF (QUERY (temp < * SELF\Ifc

Group. IsGroupedBy[ 1]. RelatedObjects | NOT(('IFCPRODUCTEXTENSION. IFCZONE'IN TY
PEOF (temp)) OR ('IFCPRODUCTEXTENSION. IFCSPACE' IN TYPEOF(temp)) OR ('IFCPRO
DUCTEXTENSION. IFCSPATIALZONE'IN TYPEOF (temp)) ))) = 0);

END_ENTITY
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EXPRESS &

(IfcBeamTypeEnum)

TYPE HcBeamTypeEnum = ENUMERATION OF (
BEAM,

JOIST,

HOLLOWCORE,

LINTEL,

SPANDREL,

T BEAM,

USERDEFINED,

NOTDEFINED) ;

END TYPE

R TR LR
(IfcBuildingElement
ProxyTypeEnum)

TYPE HeBuildingElementProxy TypeEnum = ENUMERATION OF (
COMPLEX,

ELEMENT,

PARTIAL,

PROVISIONFORVOID,

USERDEFINED,

NOTDEFINED) ;

END TYPE

HWRGAA
(IfcBuildingSystem
TypeEnum)

TYPE HcBuildingSystemTypeEnum = ENUMERATION OF (
FENESTRATION,

FOUNDATION,

LOADBEARING,

OUTERSHELL,

SHADING,

TRANSPORT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

B 25
(HcChimney TypeEnum )

TYPE HcChimneyTypeEnum = ENUMERATION OF (
USERDEFINED,

NOTDEFINED) ;

END_TYPE

AR
(IfcColumnTypeEnum)

TYPE IfcColumnTypeEnum = ENUMERATION OF (
COLUMN,

PILASTER,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

il
(IfcConnection
TypeEnum)

TYPE HcConnectionTypeEnum = ENUMERATION OF (
ATPATH,

ATSTART,

ATEND,

NOTDEFINED) ;

END_TYPE
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YA A
(IfcCovering
TypeEnum)

TYPE IfcCoveringTypeEnum = ENUMERATION OF (
CEILING,
FLOORING,
CLADDING,
ROOFING,
MOLDING,
SKIRTINGBOARD,
INSULATION,
MEMBRANE,
SLEEVING,
WRAPPING,
USERDEFINED,
NOTDEFINED) ;
END TYPE

s |
(IfcCurtainWall
TypeEnum)

TYPE HcCurtainWallTypeEnum = ENUMERATION OF (
USERDEFINED,

NOTDEFINED) ;

END_TYPE

NES.
(IfcDoor TypeEnum)

TYPE IfcDoorTypeEnum = ENUMERATION OF (
DOOR,

GATE,

TRAPDOOR,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

28
(IfcDoorType
OperationEnum)

TYPE HcDoorTypeOperationEnum = ENUMERATION OF (
SINGLE_SWING_LEFT,

SINGLE_SWING_RIGHT,
DOUBLE_DOOR_SINGLE_SWING,
DOUBLE_DOOR_SINGLE_SWING_OPPOSITE_LEFT,
DOUBLE_DOOR_SINGLE_SWING OPPOSITE RIGHT,
DOUBLE_SWING_LEFT,

DOUBLE_SWING_RIGHT,
DOUBLE_DOOR_DOUBLE_SWING,
SLIDING_TO_LEFT,

SLIDING_TO_RIGHT,

DOUBLE_DOOR_SLIDING,

FOLDING TO LEFT,

FOLDING_TO _RIGHT,

DOUBLE_DOOR_FOLDING,

REVOLVING,

ROLLINGUP,

SWING FIXED LEFT,

SWING_FIXED RIGHT,

USERDEFINED,

NOTDEFINED) ;

END TYPE

LM A
(IfcMemberType
Enum)

TYPE H{cMemberTypeEnum = ENUMERATION OF (
BRACE,
CHORD.
COLLAR,
MEMBER,
MULLION,
PLATE,

POST,
PURLIN,
RAFTER,
STRINGER,
STRUT,

STUD,
USERDEFINED,
NOTDEFINED) ;
END_TYPE
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AR
(IfcPlateTypeEnum)

TYPE HcPlate TypeEnum = ENUMERATION OF (
CURTAIN PANEL,

SHEET,

USERDEFINED,

NOTDEFINED) ;

END TYPE

FRALHA
(HcRailingTypeEnum)

TYPE IcRailing TypeEnum = ENUMERATION OF (
HANDRAIL,

GUARDRAIL,

BALUSTRADE,

USERDEFINED,

NOTDEFINED);

END TYPE

i BrE R
(IfcRampFlight
TypeEnum)

TYPE HeRampFlight TypeEnum = ENUMERATION OF (
STRAIGHT,

SPIRAL,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

iRl
(IfcRampTypeEnum)

TYPE HcRampTypeEnum = ENUMERATION OF (
STRAIGHT RUN_RAMP,
TWO_STRAIGHT_RUN_RAMP,
QUARTER_TURN_RAMP,

TWO QUARTER TURN RAMP,
HALF_TURN_RAMP,

SPIRAL_RAMP,

USERDEFINED,

NOTDEFINED) ;

END TYPE

BT R
(IfcRoof TypeEnum)

TYPE HcRoof TypeEnum = ENUMERATION OF (
FLAT ROOF,

SHED ROOF,
GABLE_ROOF,
HIP_ROOF,

HIPPED GABLE ROOF,
GAMBREL_ROOF,
MANSARD_ROOF,
BARREL ROOF,
RAINBOW_ROOF,
BUTTERFLY ROOF,
PAVILION_ROOF,
DOME_ROOF,
FREEFORM,
USERDEFINED,
NOTDEFINED) ;

END TYPE

i PH B2 AY
(IfcShadingDevice
TypeEnum)

TYPE IcShadingDevice TypeEnum = ENUMERATION OF (
JALOUSIE,

SHUTTER,

AWNING,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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PR
(IfcSlabTypeEnum)

TYPE IfcSlabTypeEnum = ENUMERATION OF (
FLOOR,

ROOF,

LANDING,

BASESLAB,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

T BLERY
(IfcStairFlight
TypeEnum)

TYPE IfcStairFlight TypeEnum = ENUMERATION OF ¢
STRAIGHT,

WINDER,

SPIRAL,

CURVED,

FREEFORM,

USERDEFINED,

NOTDEFINED) ;

END TYPE

PR AR
(IfcStairTypeEnum)

TYPE IfcStairTypeEnum = ENUMERATION OF (
STRAIGHT RUN STAIR,
TWO_STRAIGHT_RUN_STAIR,
QUARTER_WINDING_STAIR,
QUARTER_TURN _STAIR,
HALF_WINDING_STAIR,
HALF_TURN_STAIR,

TWO QUARTER_WINDING STAIR,
TWO_QUARTER_TURN_STAIR,
THREE_QUARTER WINDING STAIR,
THREE_QUARTER TURN_STAIR,
SPIRAL_STAIR,

DOUBLE_RETURN _STAIR,
CURVED_RUN_STAIR,
TWO_CURVED_RUN_STAIR,
USERDEFINED,

NOTDEFINED) ;

END_TYPE

KA A
(IfcWall TypeEnum)

TYPE IfcWallTypeEnum = ENUMERATION OF (
MOVABLE,
PARAPET,
PARTITIONING,
PLUMBINGWALL,
SHEAR,
SOLIDWALL,
STANDARD,
POLYGONAL,
ELEMENTEDWALL,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

(G
(HcWindowType
Enum)

TYPE HcWindowTypeEnum = ENUMERATION OF (
WINDOW,

SKYLIGHT,

LIGHTDOME,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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4R R
(IfcWindow Type
PartitioningEnum)

TYPE HcWindowTypePartitioningEnum = ENUMERATION OF (
SINGLE_PANEL,
DOUBLE_PANEL VERTICAL,
DOUBLE_PANEL HORIZONTAL,
TRIPLE_PANEL_VERTICAL,
TRIPLE_PANEL_BOTTOM,
TRIPLE_PANEL TOP,
TRIPLE_PANEL _LEFT,
TRIPLE_PANEL_RIGHT,
TRIPLE PANEL HORIZONTAL,
USERDEFINED,

NOTDEFINED) ;

END_TYPE

B.1.2 s

JERLRHY EXPRESS i A6 4 B 1. 2 BYRUE.

FB. 1.2 HF@EFIUELMEA EXPRESS #iid

EXPRESS &

2 (IfcBeam)

ENTITY IfcBeam

SUPERTYPE OF(IfcBeamStandardCase)

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcBeamTypeEnum;

WHERE

CorrectPredefined Type ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> Ifc
BeamTypeEnum. USERDEFINED) OR ((PredefinedType = IfcBeamTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

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

END ENTITY

PRI
(IfcBeamStandard
Case)

ENTITY IfcBeamStandardCase

SUBTYPE OF IfcBeam;

WHERE

HasMaterialProfileSetUsage : SIZEOF (QUERY (temp << * USEDIN(SELF,

'IFCKERNEL. IFCRELASSOCIATES. RELATEDOBJECTS) | ('IFCPRODUCTEXTENSION.
IFCRELASSOCIATESMATERIAL'IN TYPEOF(temp)) AND ('IFCMATERIALRE

SOURCE. IFCMATERIALPROFILESETUSAGE' IN TYPEOF (temp. RelatingMaterial)) )) = 1;
END ENTITY

(IfcBeamType)

ENTITY IfcBeamType

SUBTYPE OF IfcBuildingElementType;
Predefined Type :
WHERE
CorrectPredefined Type : (Predefined Type <> HfcBeamTypeEnum. USERDEFINED) OR ((Predefined Type
= HcBeamTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. ElementType));

END ENTITY

IfcBeamTypeEnum;

RERFTE
(IfcBuildingElement
Proxy)

ENTITY IfcBuildingElementProxy

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcBuildingElementProxyTypeEnum;

WHERE

HasObjectName ; EXISTS(SELF\IfcRoot. Name) ;

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcBuildingElement
ProxyTypeEnum. USERDEFINED) OR ((Predefined Type = HcBuildingElementProxyTypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELEMENTS, IFCBUILDIN
GELEMENTPROXYTYPE' IN TYPEOF(SELF\IfcOhject. IsTypedBy[ 1]. Relating Type) ) ;

END _ENTITY
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ENTITY IfcBuildingElementProxyType
SUBTYPE OF IfcBuildingElementType;
R T K A PredefinedType : IfcBuildingElementProxyTypeEnum;
(IfcBuildingElement | ERE
cPu ,1? e) ¢ CorrectPredefinedType : (PredefinedType <>
roxy 2ype IfcBuildingElementProxyTypeEnum. USERDEFINED) OR ((PredefinedType = IfcBuildingElementProxy
TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY
ENTITY IfcBuildingSystem
HRERS SUBTYPE OF IfcSystem;

(IfcBuildingSystem)

PredefinedType :
END ENTITY

OPTIONAL IfcBuildingSystemTypeEnum;

ENTITY IfcChimney
SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcChimney TypeEnum;
WHERE
A CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> HfcChimney
(Ifc(fEimney) TypeEnum. USERDEFINED) OR ((PredefinedType = lcChimneyTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR
('IFCSHAREDBLDGELEMENTS. IFCCHIMNEYTYPE' IN
TYPEOF(SELF\IfcObject. IsTypedBy[ 1. RelatingType));
END ENTITY
ENTITY IfeChimneyType
SUBTYPE OF IfcBuildingElementType;
A 2T Predefined Type : IfcChimneyTypeEnum;
(IfcChimneyType) WHERE . . . ; .
CorrectPredefinedType : (PredefinedType <> IfcChimneyTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcChimneyTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY
ENTITY IfcColumn
SUPERTYPE OF (IfcColumnStandardCase)
SUBTYPE OF IcBuildingElement;
Predefined Type : OPTIONAL IfcColumnTypeEnum;
WHERE
B CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcColumn
(IfcColumn) TypeEnum. USERDEFINED) OR ((PredefinedType = IfcColumnTypeEnum. USERDEFINED) AND EX

ISTS (SELF\IfcObject. ObjectType) ) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR
('IFCSHAREDBLDGELEMENTS. IFCCOLUMNTYPE'IN
TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type));
END ENTITY
ENTITY IfcColumnStandardCase
SUBTYPE OF HcColumn;
WHERE

FRUERE HasMaterialProfileSetUsage : SIZEOF (QUERY (temp <Z *

(IfcColumnStandard | USEDIN(SELF,

Case) 'TFCKERNEL. IFCRELASSOCIATES. RELATEDOBJECTS) | ('IFCPRODUCTEXTENSION.
IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND ('IFCMATERIALR
ESOURCE. IFCMATERIALPROFILESETUSAGE' IN TYPEOF (temp. RelatingMaterial)) )) = 1;
END_ENTITY
ENTITY IfcColumnType
SUBTYPE OF IfcBuildingElementType;

b Predefined Type : IfcColumnTypeEnum;

(IfcColumnType) WHERE . . ;

CorrectPredefinedType : (PredefinedType <> IfcColumnTypeEnum. USERDEFINED) OR ((Predefined

Type = IfcColumnTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType) ) ;
END_ENTITY
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ENTITY IfcCovering
SUBTYPE OF IfcBuildingElement;
Predefined Type : OPTIONAL IfcCovering TypeEnum;
INVERSE
CoversSpaces : SET [0:1] OF HcRelCoversSpaces FOR RelatedCoverings;
CoversElements : SET [0:1] OF IfcRelCoversBldgElements FOR RelatedCoverings;
Wikt WHERE
(IfcCovering) CorrectPredefinedType ; NOT(EXISTS(PredefinedType)) OR (PredefinedType <<= IfcCovering
TypeEnum. USERDEFINED) OR ( (PredefinedType = IfcCovering TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELE
MENTS. IFCCOVERINGTYPE' IN TYPEOF(SELF\ IicObject. Is TypedBy[ 1]. Relating Type)) ;
END_ENTITY
ENTITY IfcCovering Type
SUBTYPE OF IfcBuildingElementType;
PredefinedType : IfcCoveringTypeEnum;
e WHERE
(IfcCoveringType) | CorrectPredefinedType ; (PredefinedType <Z> IlfcCoveringTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcCoveringTypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY
ENTITY IfcCurtainWall
SUBTYPE OF IfcBuildingElement;
Predefined Type : OPTIONAL IfcCurtainWall TypeEnum;
WHERE
gk CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR
(IfcCurtainWall) (Predefined Type << HcCurtainWall TypeEnum. USERDEFINED) OR ((PredefinedType = IfcCurtainWall
TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;
Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGEL
EMENTS. IFCCURTAINWALLTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[1]. Relating Type)) ;
END_ENTITY
ENTITY IfcCurtainWallType
SUBTYPE OF IfcBuildingElement Type;
Predefined Type : fcCurtainWallTypeEnum;
s 2] WHERE

(HcCurtainWall Type)

CorrectPredefined Type : (PredefinedType <.> lfcCurtainWall TypeEnum. USERDEFINED) OR
((PredefinedType = IfcCurtainWallTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END ENTITY

ENTITY IfcDoor

SUPERTYPE OF (IfcDoorStandardCase)

SUBTYPE OF IfcBuildingElement;

OverallHeight ; OPTIONAL IfcPositivel.engthMeasure;
OverallWidth : OPTIONAL IcPositivelL.engthMeasure;
PredefinedType : OPTIONAL IfcDoorTypeEnum;

M (HcDoor) OperationType : OPTIONAL TfcDoor TypeOperationEnum;
UserDefinedOperationType : OPTIONAL IfcLabel;
WHERE
CorrectStyleAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELEMENTS. IFCDOORTYPE
"IN TYPEOF(SELF\IfcObject. IsTypedBy[1]. RelatingType));
END_ENTITY
R ENTITY HcDoorStandardCase

(IfcDoorStandardCase)

SUBTYPE OF IfcDoor;
END_ENTITY

* 413 -




B L2

EXPRESS ##it

25
(HcDoorType)

ENTITY IicDoor Type

SUBTYPE OF IfcBuildingElementType;

PredefinedType : IfcDoorTypeEnum;

OperationType : IfcDoorTypeOperationEnum;

ParameterTakesPrecedence : OPTIONAL BOOLEAN;

UserDefinedOperationType : OPTIONAL IfcLabel;

WHERE

CorrectPredefinedType : (PredefinedType <C=> IfcDoorTypeEnum. USERDEFINED) OR ((Predefined Type
= IfcDoorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY

LA
(IfcMember)

ENTITY IfcMember

SUPERTYPE OF(IfcMemberStandardCase)

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcMemberTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcMember
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcMemberTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR

('IFCSHAREDBLDGELEMENTS. IFCMEMBERTYPE' IN

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

END ENTITY

PRk M
(IfcMemberStandard
Case)

ENTITY IfcMemberStandardCase

SUBTYPE OF IfcMember;

WHERE

HasMaterialProfileSetUsage ; SIZEOF (QUERY (temp <

USEDIN(SELF, 'IFCKERNEL. IFCRELASSOCIATES. RELATEDOBJECTS) | ('
IFCPRODUCTEXTENSION. IFCRELASSOCIATESMATERIAL'

IN TYPEOF (temp)) AND

('TFCMATERIALRESOURCE. IFCMATERIALPROFILESETUSAGE'

IN TYPEOF(temp. RelatingMaterial})) )) = 1;

END_ENTITY

LM A
(IfcMemberType)

ENTITY HfcMemberType

SUBTYPE OF IfcBuildingElementType;

PredefinedType : IfcMemberTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z>> HcMemberTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcMemberTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

A
(IfcPlate)

ENTITY IfcPlate

SUPERTYPE OF(IfcPlateStandardCase)

SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcPlate TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IcPlate
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcPlateTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR

('TFCSHAREDBLDGELEMENTS. IFCPLATETYPE'IN

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

END_ENTITY

PR AR
(IfcPlateStandardCase)

ENTITY IfcPlateStandardCase

SUBTYPE OF HcPlate;

WHERE

HasMateriallLayerSetUsage : SIZEOF (QUERY (temp <C %

USEDIN(SELF, 'IFCKERNEL. IFCRELASSOCIATES. RELATEDOBJECTS) | ('IFCPRODUCTEXTEN
SION. IFCRELASSOCIATESMATERIAL'IN TYPEOF(temp)) AND ('IFCMATERIAL

RESOURCE. IFCMATERIALLAYERSETUSAGE'IN TYPEOF (temp. RelatingMaterial)) )) = 1;

END ENTITY
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AR
(IfcPlateType)

ENTITY IfcPlateType

SUBTYPE OF IfcBuildingElementType;

Predefined Type : IfcPlateTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType << IfcPlateTypeEnum. USERDEFINED) OR ((PredefinedType
= TicPlateTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. Element Type)) ;
END_ENTITY

e
(IfcRailing)

ENTITY IfcRailing

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcRailingTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcRailing
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcRailing TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELE

MENTS. IFCRAILINGTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END _ENTITY

it sl
(IfcRailing Type)

ENTITY IfcRailingType

SUBTYPE OF IfcBuildingElementType;

Predefined Type : IfcRailingTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> HcRailingTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcRailingTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType) );
END_ENTITY

Wil
(IfcRamp)

ENTITY IfcRamp

SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcRampTypeEnum;

WHERE

CorrectShapeDecomposition ; (HIINDEX(SELF\IfcObjectDefinition. IsDecomposedBy) = 0) OR ((HIIN
DEX(SELF\ IfcObjectDefinition. IsDecomposedBy) = 1) AND ((NOT(EXISTS(SELF\IfcProduct. Repres
entation))) OR ((EXISTS(SELF\IfcProduct. Representation)) AND (SIZEOF(QUERY( temp <Z * SELF\
IfcProduct. Representation. Representations | temp. Representationldentifier = 'Body)) = 0) ) ) );
CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcRamp

TypeEnum. USERDEFINED) OR ((PredefinedType = IfcRampTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

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

END_ENTITY

1 B
(IfcRampFlight)

ENTITY IfcRampFlight

SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcRampFlight TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcRampFlightType
Enum. USERDEFINED) OR ((PredefinedType = IfcRampFlight TypeEnum. USERDEFINED) AND EX-
ISTS (SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('TFCSHAREDBLDGELE

MENTS. IFCRAMPFLIGHTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type)) ;
END_ENTITY

il B
(IfcRampFlightType)

ENTITY IfcRampFlightType

SUBTYPE OF IfcBuildingElementType;

Predefined Type : IfcRampFlight TypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> HfcRampFlightTypeEnum. USERDEFINED) OR
((PredefinedType = IfcRampFlightTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type.
ElementType));

END_ENTITY
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b Bl i
(IfcRampType)

ENTITY IfcRampType

SUBTYPE OF IcBuildingElementType;

Predefined Type : lfcRampTypeEnum;

WHERE

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

TR EELE
(IfcRelConnectsPath
Elements)

ENTITY IfcRelConnectsPathElements

SUBTYPE OF IfcRelConnectsElements;

RelatingPriorities ;: LIST OF NUMBER;

RelatedPriorities ; LIST OF NUMBER;

RelatedConnectionType : IfcConnectionTypeEnum;

RelatingConnectionType ; IfcConnectionTypeEnum;

WHERE

NormalizedRelatingPriorities : (SIZEOF(RelatingPriorities) = 0) OR (SIZEOF (QUERY (temp < #
RelatingPriorities | {0.0 <{= temp <= 1.0} )) = SIZEOF(RelatingPriorities)) ;
NormalizedRelatedPriorities : (SIZEOF (RelatedPriorities) = 0) OR (SIZEOF (QUERY (temp <C %
RelatedPriorities | {0.0 <{= temp <= 1.0} )) = SIZEOF(RelatedPriorities)) ;

END_ENTITY

BERENTELE
(I{cRelCoversBldg
Elements)

ENTITY IfcRelCoversBldgElements
SUBTYPE OF IfcRelConnects;
RelatingBuildingElement ; IfcElement;
RelatedCoverings : SET [1:7] OF IfcCovering;

END_ENTITY

wmEEXR
(IfcRelCoversSpaces)

ENTITY IfcRelCoversSpaces

SUBTYPE OF IfcRelConnects;

RelatingSpace : IfcSpace;

RelatedCoverings : SET [1:7] OF IfcCovering;
END_ENTITY

JZ T (IfcRoof)

ENTITY IfcRoof

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcRoof TypeEnum;

WHERE

CorrectShapeDecomposition : (HIINDEX ( SELF\ IfcObjectDefinition. IsDecomposedBy) = 0) OR ((HIIN
DEX ( SELF \ IfcObjectDefinition. IsDecomposedBy ) = 1) AND (( NOT ( EXISTS ( SELF \
IfcProduct. Representation))) OR ((EXISTS(SELF\IfcProduct. Representation)) AND (SIZEOF(QUERY (
temp << ¥ SELF\IfcProduct. Representation. Representations | temp. Representationldentifier ='Body") = 0
)D) ) )s

CorrectPredefinedType : NOT ( EXISTS ( PredefinedType)) OR ( PredefinedType < = IfcRoofType

Enum. USERDEFINED) OR (( PredefinedType = IfcRoof TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR ('IFCSHAREDBLDGELEMENTS. IFCROOFTYPE

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

END_ENTITY

BTHERY
(HfcRoof Type)

ENTITY IfcRoofType

SUBTYPE OF IfcBuildingElementType;

PredefinedType : IfcRoofTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcRoofTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcRoof TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType) ) ;
END_ENTITY

piid ekt
(IfcShadingDevice)

ENTITY IfcShadingDevice

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcShadingDevice TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> IfcShadingDevice
TypeEnum. USERDEFINED) OR ((Predefined Type = IfcShadingDevice TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELEMENTS.
IFCSHADINGDEVICETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END_ENTITY
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HEPH IR RS AY
(IfcShadingDevice
Type)

ENTITY IfcShadingDeviceType

SUBTYPE OF IfcBuildingElement Type;

Predefined Type : IfcShadingDevice TypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <= IchhadingDeviceTypEEnum. USERDEFINED) OR
((Predefined Type = IfcShadingDeviceTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcElementType. ElementType));

END _ENTITY

i
(IfcSlab)

ENTITY IfcSlab

SUPERTYPE OF(ONEOF (IfcSlabElementedCase, IfcSlabStandardCase))

SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcSlabTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> IfcSlab

TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSlabTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

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

END_ENTITY

A
(IfcSlabElemented
Case)

ENTITY IfcSlabElementedCase

SUBTYPE OF IfcSlab;

WHERE

HasDecomposition : HIINDEX(SELF\IfcObjectDefinition. IsDecomposedBy) = 0;
END_ENTITY

bt
(IfcSlabStandardCase)

ENTITY IfcSlabStandardCase

SUBTYPE OF IfcSlab;

WHERE

HasMateriallLayerSetusage ; SIZEOF (QUERY (temp << *+ USEDIN(SELF, 'IFCKERNEL.
IFCRELASSOCIATES. RELATEDOBJECTS) | ('IFCPRODUCTEXTENSION.
IFCRELASSOCIATESMATERIAL'IN TYPEOF(temp)) AND ('IFCMATERIALRE
SOURCE. IFCMATERIALLAYERSETUSAGE' IN TYPEOF(temp. RelatingMaterial)) )) = 1;
END _ENTITY

ENTITY IHcSlabType
SUBTYPE OF IfcBuildingElement Type;
Predefined Type : IfcSlabTypeEnum;

#

(Ifcga%b”[‘ype) WHERE ) . .
CorrectPredefined Type : (PredefinedType <Z > lcSlabTypeEnum. USERDEFINED) OR ((Predefined Type
= IfcSlabTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY
ENTITY IfcStair
SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcStairTypeEnum;
WHERE
CorrectShapeDecomposition : (HIINDEX(SELF\IfcObjectDefinition. IsDecomposedBy) = 0) OR ((HIIN
DEX(SELF\ IfcObjectDefinition. IsDecomposedBy) = 1) AND ((NOT(EXISTS(SELF\
P IfcProduct. Representation))) OR ((EXISTS(SELF\IfcProduct. Representation)) AND (SIZEOF(QUERY (
(TicStair) temp << * SELF\IfcProduct. Representation. Representations | temp. Representationldentifier ='Body)) = 0

YD)

CorrectPredefined Type : NOT (EXISTS(PredefinedType)) OR (PredefinedType <Z>> HcStairTypeEnum.

USERDEFINED) OR ((PredefinedType = IfcStairTypeEnum. USERDEFINED) AND EXISTS (SELF\Ifc
Object. ObjectType)) ;

CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR (' IFCSHAREDBLDGELEMENTS, IFCSTAIR
TYPE'IN TYPEOF(SELF\IcObject. IsTypedBy[1]. RelatingType));

END ENTITY
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BB B
(HcStairFlight)

ENTITY IHcStairFlight

SUBTYPE OF IfcBuildingElement;

NumberOfRiser : OPTIONAL INTEGER;

NumberOf Treads : OPTIONAL INTEGER;

RiserHeight : OPTIONAL IfcPositiveLengthMeasure;

Treadlength : OPTIONAL IfcPositivel.engthMeasure;

PredefinedTypE . OPTIONAL IchtairFlightTypeEnum;

WHERE

CorrectPredefinedType ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcStairFlightType
Enum. USERDEFINED) OR ((PredefinedType = IfcStairFlight TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELE

MENTS. IFCSTAIRFLIGHTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));
END ENTITY

PR B2t A
(IfcStairFlightType)

ENTITY IHfcStairFlightType

SUBTYPE OF IcBuildingElementType;

Predefined Type : HcStairFlight TypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z> IfcStairFlight TypeEnum. USERDEFINED) OR ((Predefined
Type = IfcStairFlight TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.

ElementType));

END_ENTITY

B2
(IfcStairType)

ENTITY HcStairType

SUBTYPE OF IfcBuildingElementType;
Predefined Type :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IcStairTypeEnum. USERDEFINED) OR ((PredefinedType
= IcStairTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY

IfcStairTypeEnum;

1l
(IfcWall)

ENTITY IfcWall

SUPERTYPE OF(ONEOF(IfcWallElementedCase, IfcWallStandardCase))

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcWallTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWall
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcWallTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type) ) ;

CorrectTypeAssigned ;: (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDBLDGELE

MENTS. IFCWALLTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[1]. RelatingType)) ;
END ENTITY

"otk
IfcWallElementedCase

ENTITY IfcWallElementedCase
SUBTYPE OF IfcWall;
WHERE
HasDecomposition ;
END ENTITY

HIINDEX(SELF\ IfcObjectDefinition. IsDecomposedBy) = 05

FrHERE
(IfcWallStandardCase)

ENTITY IfcWallStandardCase

SUBTYPE OF HcWall;

WHERE

HasMaterialLayerSetUsage : SIZEOF (QUERY (temp <C * USEDIN(SELF, 'TFCKERNEL. IFCRELAS
SOCIATES. RELATEDOBJECTS) | ('IFCPRODUCTEXTENSION. IFCRELASSOCIATESMATERIAL' IN
TYPEOF (temp)) AND (' IFCMATERIALRESOURCE. IFCMATERIALLAYERSETUSAGE' IN TYPEOF
(temp. RelatingMaterial)) )) = 1;

END ENTITY

ey
(IfcWallType)

ENTITY IfcWallType

SUBTYPE OF IfcBuildingElementType;

Predefined Type : IfcWallTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z > IfcWallTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcWallTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY
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(]
(IfcWindow)

ENTITY IfcWindow

SUPERTYPE OF(IfcWindowStandardCase)

SUBTYPE OF IfcBuildingElement;

OverallHeight ;: OPTIONAL IfcPositivelLengthMeasure;

OverallWidth ;: OPTIONAL IfcPositiveL.engthMeasure;

Predefined Type : OPTIONAL IfcWindowTypeEnum;

PartitioningType : OPTIONAL HfcWindowTypePartitioningEnum;
UserDefinedPartitioningType ; OPTIONAL IfcLabel;

WHERE

CorrectStyleAssigned : (SIZEOF(IsTypedBy) = 00 OR ('IFCSHAREDBLDGELE
MENTS. IFCWINDOWTYPE'IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));
END_ENTITY

PR
(IfcWindowStandard
Case)

ENTITY HcWindowStandardCase
SUBTYPE OF IfcWindow;
END_ENTITY

[
(IfcWindow Type)

ENTITY HcWindowType

SUBTYPE OF IfcBuildingElementType;
PredefinedType : IfcWindowTypeEnum;
PartitioningType : IfcWindowTypePartitioningEnum;
OPTIONAL BOOLEAN;

OPTIONAL IfcLabel;

ParameterTakesPrecedence :
UserDefinedPartitioning Type :
WHERE
CorrectPredefined Type : (PredefinedType <<>> HcWindowTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcWindowTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY

B.2.1

B.2 HEERRS LR

sl R 55 L K25 R EXPRESS #4543 B. 2. 1 19HE .

FB.2.1 HZEHARSTHELIE EXPRESS #if

FA

EXPRESS ##i#

B AR
(HcDistribution
ChamberElement

TypeEnum)

TYPE HcDistributionChamberElement TypeEnum = ENUMERATION OF (
FORMEDDUCT,
INSPECTIONCHAMBER,
INSPECTIONPIT,
MANHOLE,
METERCHAMBER,
SUMP,

TRENCH,
VALVECHAMBER,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

St F AR AR
(IfcDistributionPort
TypeEnum)

TYPE IHeDistributionPort TypeEnum = ENUMERATION OF (
CABLE,

CABLECARRIER,

DUCT,

PIPE,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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ARG
(IfcDistribution
SystemEnum)

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

G e
(IfcFlowDirection

Enum)

TYPE IfcFlowDirectionEnum = ENUMERATION OF (
SOURCE,

SINK,

SOURCEANDSINK,

NOTDEFINED) ;

END_TYPE

B.2.2 MERS TR ELIH) EXPRESS iR A& B. 2
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EXPRESS #i£

SEE
(HcDistribution
ChamberElement)

ENTITY IHcDistributionChamberElement

SUBTYPE OF IfcDistributionFlowElement;

Predefined Type : OPTIONAL IfcDistributionChamberElementTypeEnum;
WHERE
CorrectPredefined Type
(Predefined Type <>
IfeDistributionChamberElement TypeEnum. USERDEFINED) OR

((PredefinedType =

IfcDistributionChamberElement TypeEnum. USERDEFINED) AND

EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned ;: (SIZEOF(IsTypedBy) = 0) OR
('TFCSHAREDBLDGSERVICEELEMENTS. IFCDISTRIBUTIONCHAMBERELEMENTTYPE'IN
TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type)) ;

END_ENTITY

NOT(EXISTS(PredefinedType) ) OR

SECEA
(HcDistribution
Chamber
ElementType)

ENTITY IfcDistributionChamberElement Type
SUBTYPE OF IfcDistributionFlowElementType;
Predefined Type :
WHERE
CorrectPredefinedType : (PredefinedType <>
IfeDistributionChamberElement TypeEnum. USERDEFINED) OR
((PredefinedType =

IfeDistributionChamberElement TypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcElement Type. ElementType)) ;

END_ENTITY

HcDistributionChamberElement TypeEnum;

Sy FE AL

(IfcDistributionCircuit)

ENTITY IfcDistributionCircuit
SUBTYPE OF IfcDistributionSystem;
END_ENTITY

ENTITY IfcDistributionControlElement
SUPERTYPE OF(ONEOF (IfcActuator, IfcAlarm, IfcController,
IfcFlowInstrument, IfcProtectiveDevice TrippingUnit, IfcSensor,

(ﬁiﬁﬁﬂbﬁfn If cUnitaryControlEl.emt.ant ) )
. iElement) SUBTYPE OF IfcDistributionElement;
Contro INVERSE
AssignedToFlowElement ; SET [0:1] OF IfcRelFlowControlElements FOR RelatedControlElements;
END_ENTITY
ENTITY IfcDistributionControlElementType
_ ABSTRACT SUPERTYPE OF(ONEOF (IfcActuator Type, IfcAlarmType, HcControllerType,
ﬁmﬁﬁﬂ jﬁ%?éﬂ IfcFlowInstrumentType, IfcProtectiveDeviceTrippingUnitType,
(IfcDistributionControl i .
ElementType) IfcSensorTypes Ich‘Tmt.ary(./ontrolElementType) )
SUBTYPE OF IfcDistributionElement Type;
END_ENTITY
ENTITY IfcDistributionFlowElement
SUPERTYPE OF(ONEOQF (IfcDistributionChamberElement ,
IfcEnergyConversionDevice, IfcFlowController, IfcFlowFitting,
Wish/rAiocE IfcFlowMovingDevice, IfcFlowSegment, IfcFlowStorageDevice,
(IfcDistribution IfcFlowTerminal, IfcFlowTreatmentDevice))
FlowElement) SUBTYPE OF IfcDistributionElement ;
INVERSE
HasControlElements : SET [0:1] OF IfcRelFlowControlElements FOR RelatingFlowElement ;
END ENTITY
ENTITY IfcDistributionFlowElementType
ABSTRACT SUPERTYPE
OF(ONEOQF (IfcDistributionChamberElement Type,
- _ IfcEnergyConversionDevice Type,
(ﬁ(ﬁﬁﬁﬁfﬁlﬁ%ﬁ IfcFlowControllerType, IfcFlowFittingType.
) IfcFlowMovingDevice Type, IfcFlowSegmentType, IfcFlowStorageDeviceType,
ElementType)

IfcFlowTerminal Type,
IfcFlowTreatmentDevice Type))

SUBTYPE OF IfcDistributionElement Type;
END ENTITY
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ENTITY IfcDistributionPort
SUBTYPE OF IfcPort;
Ay O FlowDirection ; OPTIONAL IfcFlowDirectionEnum;
(IfcDistributionPort) | PredefinedType : OPTIONAL IfcDistributionPortTypeEnum;
SystemType : OPTIONAL IfcDistributionSystemEnum;

END_ENTITY

ENTITY IfcDistributionSystem
SUPERTYPE OF (IfcDistributionCircuit)

SRS SUBTYPE OF IfcSystem;
IfcDistributionSystem) LongName : OPTIONAL IfcLabel;
PredefinedType : OPTIONAL IHcDistributionSystemEnum;
END ENTITY
ENTITY IfcEnergyConversionDevice
SUPERTYPE OF(ONEOF(IfcAirToAirHeatRecovery,
IfcBoiler, IfcBurner, IfcChiller, IfcCoil, IfeCondenser, IfcCooledBeam.
e skt IfcCoolingTower, IfcElectricGenerator, IfcElectricMotor, IfcEngine,
(H{cEnergyConversion | lfcEvaporativeCooler, IfcEvaporator, lfcHeatExchanger, IfcHumidifier,
Device) IfeMotorConnection, IfcSolarDevice, IfcTransformer, IfcTubeBundle,
IfcUnitaryEquipment))
SUBTYPE OF IfcDistributionFlowElement ;
END_ENTITY
ENTITY IfcEnergyConversionDevice Type
ABSTRACT SUPERTYPE OF(ONEOF (IfcAirToAirHeatRecoveryType, IfcBoilerType, IfcBurnerType,
IcChillerType, IfcCoil Type, IfcCondenserType, IfcCooledBeamType, IfcCoolingTowerType, IfcElectric
BER AR H 25 | GeneratorType, IfcElectricMotorType, IfcEngineType, IfcEvaporativeCoolerType, IfcEvaporatorType,
(HcEnergyConversion | lfcHeatExchangerType, lfcHumidifierType, IfcMotorConnectionType, IfcSolarDeviceType, fcTransformer
DeviceType) Type, lfcTubeBundleType, IfcUnitaryEquipmentType) )
SUBTYPE OF IfcDistributionFlowElement Type;
END_ENTITY;
Link to EXPRESS-G diagram EXPRESS-G dia
ENTITY IcFlowController
T SUPERTYPE OF(ONEOF(IfcAirTerminalBox, IfcDamper, IfcElectricDistributionBoard, IfcElectric
(Ifclflio%(:oﬁ[tfller) TimeCOntrolr, HcFlowMeter, IfcProtectiveDevice, IfeSwitchingDevice, IfcValve))
SUBTYPE OF IfcDistributionFlowElement;
END_ENTITY
ENTITY IfcFlowControllerType
N ABSTRACT SUPERTYPE OF (ONEOF (IfcAirTerminalBoxType, IfcDamperType, IfcElectricDistribution
ﬁ%jﬁﬁ[ﬁ%%@ BoardType, lcElectricTimeControlType, lfcFlowMeterType, IfcProtectiveDeviceType, IfcSwitchingDevice
(HcFlowController
Type) Type, IcharlveTypt?)) o
SUBTYPE OF IfcDistributionFlowElement Type;
END ENTITY
ENTITY IfcFlowFitting
B E SUPERTYPE OF(ONEOF((IfcCableCarrierFitting, IfcCableFitting, IfcDuctFitting, IfcJunctionBox, Ifc

(IfcFlowFitting)

PipeFitting) YSUBTYPE OF IfcDistributionFlowElement;
END_ENTITY

ENTITY IfcFlowFitting Type
ABSTRACT SUPERTYPE OF(ONEOF (IfcCableCarrierFittingType, IfcCableFittingType, IfcDuctFitting

(Ifcﬁfvﬂgﬁr%g%lype) Type, lc] ur_lctionBoxType, IfcPipeFittingType))
SUBTYPE OF IcDistributionFlowElement Type;
END_ENTITY
ENTITY IfcFlowMovingDevice
biREN b SUPERTYPE OF(ONEQF(IfcCompressor; IfcFan, HcPump))
(IfcFlowMovingDevice) SUBTYPE OF IfcDistributionFlowElement;

END_ENTITY

o 422 o




gERB 2.2

ik EXPRESS ##iiR
. ENTITY HcFlowMovingDevice Type
ﬁﬁﬁﬁ%ﬁgﬁﬂ ABSTRACT SUPERTYPE OF(ONEOF (IfcCompressorType, IfcFanType, IfcPumpType))
[fe .OWT °V‘)“g SUBTYPE OF IfcDistributionFlowElementType;
vicelype END_ENTITY
ENTITY IfcFlowSegment
miEE B SUPERTYPE OF(ONEOF(IfcCableCarrierSegment, IfcCableSegment, IfcDuctSegment, IfcPipeSegment))
(IfcFlowSegment) SUBTYPE OF IfcDistributionFlowElement;
END _ENTITY
ENTITY IfcFlowSegmentType
D ABSTRACT SUPERTYPE OF(ONEOF (IfcCableCarrierSegment Type, IfcCableSegmentType, IfcDuct
RS B2 AY .
(IfcFlowSe Type) SegmentType, IfcPipeSegmentType))
criowsegment LYPC) QURTYPE OF IfeDistributionFlowElement Type;
END ENTITY
ENTITY IfcFlowStorageDevice
bR ¥ e SUPERTYPE OF(ONEOF(IfcElectricFlowStorageDevice, IfcTank))
(IfcFlowStorageDevice) SUBTYPE OF IfcDistributionFlowElement;
END_ENTITY
. . ENTITY IfcFlowStorageDevice Type
ﬁﬁflﬁﬁ%tggéﬂ ABSTRACT SUPERTYPE OF (ONEOF (IfcElectricFlowStorageDevice Type, IfcTankType))
[;‘e © “} O";ge SUBTYPE OF HcDistributionFlowElement Type;
vicelype END ENTITY
ENTITY IfcFlowTerminal
SUPERTYPE OF(ONEOF(IfcAirTerminal, IfcAudioVisualAppliance, IfcCommunicationsAppliance, Ifc
AR i ElectricAppliance, IfcFireSuppressionTerminal, IfcLamp, IfcLightFixture, IfcMedicalDevice, HcOutlet,
(HcFlowTerminal) IfcSanitaryTerminal, fcSpaceHeater, IfcStackTerminal, IfcWasteTerminal))
SUBTYPE OF IcDistributionFlowElement;
END _ENTITY
ENTITY IfcFlowTerminal Type
ABSTRACT SUPERTYPE OF(ONEOF (IfcAirTerminal Type, IfcAudioVisual ApplianceType, IfcCommuni
bR i 27 cationsAppliance Type, IfcElectricApplianceType, IfcFireSuppressionTerminalType, IfcLampType, IfcLight

(HcFlow Terminal Type )

FixtureType. IfcMedicalDeviceType, lfcOutletType, lfcSanitaryTerminal Type, IfcSpaceHeaterType. Ifc
StackTerminalType s IchﬂsteTerminalType) )
SUBTYPE OF IfcDistributionFlowElement Type;

END_ENTITY
N . ENTITY IfcFlowTreatmentDevice
(Ifﬁ;{fﬂ;&}%% SUPERTYPE OF(ONEOF(IfcDuctSilencer, IfcFilter, IfcInterceptor))
S MM | SUBTYPE OF HcDistributionFlowElement;
viee END_ENTITY
. . ENTITY HcFlowTreatmentDevice Type
ﬁ?ﬁ‘fbﬂ'rﬁ%fg{ ABSTRACT SUPERTYPE OF(ONEOF (IfcDuctSilencer Type, IfcFilterType, lfcInterceptorType))
':Deof” - )E“ SUBTYPE OF IcDistributionFlowElementType;
vicelype END_ENTITY
ENTITY IfcRelFlowControlElements
TiikEEEE xR SUBTYPE OF IfcRelConnects;
(IfcRelFlowControl | RelatedControlElements ; SET [1:7] OF IfcDistributionControlElement;
Elements) RelatingFlowElement : IfcDistributionFlowElement;
END_ENTITY
o o e —
B.3 3 Z ¥ M4 oL =
B.3.1 L TR IR EXPRESS #iA N AT B. 3. 1 FHLE.
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#*B.3.1 HZ={METRERA EXPRESS #id

el

EXPRESS ##it

HEBTTR LR
(HcBuildingElement
PartTypeEnum)

TYPE IcBuildingElementPartTypeEnum = ENUMERATION OF (
INSULATION,

PRECASTPANEL.,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

e Cip L=
(IfcDiscreteAccessory
TypeEnum)

TYPE HcDiscreteAccessoryTypeEnum = ENUMERATION OF (
ANCHORPLATE,

BRACKET,

SHOE,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

EE AR
(IfcFastenerType
Enum)

TYPE HcFastenerTypeEnum = ENUMERATION OF (
GLUE,

MORTAR,

WELD,

USERDEFINED,

NOTDEFINED) ;

END TYPE

B [ 2 Y
(IfcMechanical
FastenerTypeEnum)

TYPE IfcMechanical Fastener TypeEnum = ENUMERATION OF (
ANCHORBOLT,

BOLT,

DOWEL,

NAIL.,

NAILPLATE,

RIVET,

SCREW,
SHEARCONNECTOR,
STAPLE,
STUDSHEARCONNECTOR,
USERDEFINED,
NOTDEFINED) ;

END TYPE

B.3.2

eI SR EXPRESS #iiRmi 4543 B. 3. 2 (UHL5E.,

#B.3.2 HZ=EHITEFIMEA EXPRESS #id

Fik

EXPRESS #i#

BH TR
(IfcBuilding
ElementPart)

ENTITY IfcBuildingElementPart

SUBTYPE OF IfcElementComponent;

Predefined Type : OPTIONAL IfcBuildingElementPart TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IfcBuildingElement
PartTypeEnum. USERDEFINED) OR ((PredefinedType = IfcBuildingElementPart

TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDCOMPONENTELE

MENTS. IFCBUILDINGELEMENTPARTTYPE ' IN TYPEOF ( SELF \ IfcObject. IsTypedBy [ 1 ]
. RelatingType));

END_ENTITY

B TE AR
(HcBuildingElement
PartType)

ENTITY IfcBuildingElementPartType
SUBTYPE OF IfcElementComponent Type;

PredefinedType : IfcBuildingElementPartTypeEnum;
WHERE
CorrectPredefinedType : (PredefinedType < > IfcBuildingElementPartTypeEnum. USERDEFINED) OR

((PredefinedType = IfcBuildingElementPartTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) ;
END_ENTITY
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ENTITY IfcDiscreteAccessory
SUBTYPE OF IfcElementComponent;
Predefined Type . OPTIONAL IfeDiscreteAccessory TypeEnum;
WHERE
o gd CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcDiscreteAccesso

(IfcDiscreteAccessory)

ryTypeEnum. USERDEFINED) OR ((PredefinedType = IfcDiscreteAccessoryTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDCOMPONENTELE

MENTS. IFCDISCRETEACCESSORYTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type)) ;
END ENTITY

ENTITY IfcDiscreteAccessoryType
SUBTYPE OF IfcElementComponentType;

P Predefined Type . IfcDiscreteAccessoryTypeEnum;
(IfcDiscrete WHERE . . )
AccessoryType) CorrectPredefinedType : ( PredefinedType <C > IfcDiscreteAccessoryTypeEnum. USERDEFINED ) OR
((PredefinedType = IfcDiscreteAccessory TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
END_ENTITY
ENTITY IHcElementComponent
SEEHE ABSTRACT SUPERTYPE OF(ONEOF (IfcBuildingElementPart, IfcDiscreteAccessory, IfcFastener, Ifc

IfcElementComponent

MechanicalFastener, IfcReinforcingElement., IfcVibrationlsolator))
SUBTYPE OF IfcElement;
END ENTITY

ENTITY IfcElementComponentType

JCEM AR ABSTRACT SUPERTYPE OF(ONEOF (IfcBuildingElementPartType, IfcDiscreteAccessoryType, IfcFasten
(IfcElementComponent| erType, IfcMechanicalFastenerType, IfcReinforcingElementType, IfcVibrationIsolatorType))
Type) SUBTYPE OF IfcElementType;
END_ENTITY
ENTITY IfcFastener
SUBTYPE OF IfcElementComponent ;
PredefinedType : OPTIONAL IfcFastenerTypeEnum;
WHERE
B E CorrectPredefinedType : NOT ( EXISTS ( PredefinedType )) OR ( PredefinedType < > IfcFastener

(IfcFastener) TypeEnum. USERDEFINED) OR ((PredefinedType = IfcFastenerTypeEnum. USERDEFINED) AND EX
ISTS (SELF\IfcObject. ObjectType));
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDCOMPONENTELE
MENTS. IFCFASTENERTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type)) s
END _ENTITY
ENTITY IfcFastenerType
SUBTYPE OF IfcElementComponentType;

2 \P;eHdEgrngype : IfcFastenerTypeEnum;
(HeFastenerType) | ¢ rectPredefinedType ; (PredefinedType <> TicFastener TypeEnum. USERDEFINED) OR ((Predefined

Type = lcFastenerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END ENTITY
ENTITY IfcMechanicalFastener
SUBTYPE OF IfcElementComponent;
NominalDiameter : OPTIONAL IfcPositiveL.engthMeasure;
NominalLength : OPTIONAL IfcPositivel.engthMeasure;
PredefinedType : OPTIONAL IfcMechanicalFastenerTypeEnum;

PR E WHERE

(IfcMechanical CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <. IfcMechanical Fastener

Fastener) TypeEnum. USERDEFINED) OR ((PredefinedType = IfcMechanicalFastenerTypeEnum. USERDEFINED)

AND EXISTS (SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDCOMPONENTELE
MENTS. IFCMECHANICALFASTENERTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[1].
RelatingType)) ;

END ENTITY
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ENTITY IfcMechanicalFastenerType
SUBTYPE OF IfcElementComponent Type;
PredefinedType : IfcMechanicalFastenerTypeEnum;

BB B 20 Nom%nalDiameter : OPT_IONAL lch(-):;.itiveLengthMeasure;

. NominallLength : OPTIONAL IfcPositivel.engthMeasure;
(IfcMechanical WHERE
Fas T
astenerIyPe) | rectPredefinedType + ( PredefinedType < > IicMechanicalFastener TypcEnum. USERDEFINED) OR

((PredefinedType = IfcMechanicalFastener TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
END_ENTITY

B.4.1

1k

AN

B. 4 = i ot R

LT R A ALY EXPRESS RN &4 B A4 1 BIHUE .

*B. 4.1 HEEigHETEHXEA EXPRESS #iif

Byl

EXPRESS ##i&

FHEFER
(HfcFurnitureType
Enum)

TYPE HcFurnitureTypeEnum = ENUMERATION OF (
CHAIR,
TABLE,

DESK,

BED,
FILECABINET,
SHELF,

SOFA,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

PEFFsI
(IfcInventory
TypeEnum)

TYPE HclnventoryTypeEnum = ENUMERATION OF (
ASSETINVENTORY,

SPACEINVENTORY .,

FURNITUREINVENTORY .

USERDEFINED,

NOTDEFINED) ;

END_TYPE

B 2R
(IfcOccupant
TypeEnum)

TYPE HcOccupantTypeEnum = ENUMERATION OF (
ASSIGNEE,
ASSIGNOR,
LESSEE,

LESSOR,
LETTINGAGENT,
OWNER .
TENANT,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

REFRATUHEER
(HfcSystemFurniture
ElementTypeEnum)

TYPE HcSystemFurnitureElement TypeEnum = ENUMERATION OF (
PANEL,

WORKSURFACE,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

B.4.2 It oER IR EXPRESS i #F 5 3% B 4. 2 MALE .

. 426 ¢




FB.4.2 H£ZFHETELER EXPRESS #iid

EXPRESS #i£

e
(IfcAsset)

ENTITY IfcAsset

SUBTYPE OF IfcGroup;

Identification ; OPTIONAL IfcIdentifier;
OriginalValue : OPTIONAL IfcCostValue;
CurrentValue ; OPTIONAL IfcCostValue;
TotalReplacementCost : OPTIONAL IfcCostValue;
Owner ; OPTIONAL IfcActorSelect;

User : OPTIONAL IfcActorSelect;
ResponsiblePerson : OPTIONAL IfcPerson;
IncorporationDate : OPTIONAL IfcDate;
DepreciatedValue : OPTIONAL IfcCostValue;
END ENTITY

B

(IfcFurniture)

ENTITY HcFurniture

SUBTYPE OF IfcFurnishingElement;

PredefinedType : OPTIONAL IfcFurnitureTypeEnum;

WHERE

CorrectPredefinedType : NOT (EXISTS (PredefinedType)) OR (PredefinedType << => IfcFurnitureType
Enum. USERDEFINED) OR ((PredefinedType = IfcFurnitureTypeEnum.

USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned . (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDFACILITIESELE

MENTS. IFCFURNITURETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END_ENTITY

FETHELA
(HcFurnitureType)

ENTITY IfcFurnitureType

SUBTYPE OF IfcFurnishingElementType;

AssemblyPlace : IfcAssemblyPlaceEnum;

PredefinedType . OPTIONAL IchumitureTypeEnum;

WHERE

CorrectPredefinedType ; (PredefinedType <Z> IfcFumitureTypeEnum. USERDEFINED) OR ((Predefined
Type = HcFurnitureTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.

ElementType) ) ;

END_ENTITY

JEA7

(IfcInventory)

ENTITY IHclnventory

SUBTYPE OF IfcGroup;

PredefinedType : OPTIONAL IfcInventoryTypeEnum;
Jurisdiction ; OPTIONAL IfcActorSelect;
ResponsiblePersons : OPTIONAL SET [1:7] OF IfcPerson;
LastUpdateDate : OPTIONAL IfcDate;

CurrentValue ; OPTIONAL IfcCostValue;

Original Value : OPTIONAL IfcCostValue;

END_ENTITY

BEHE
(IfcOccupant)

ENTITY IfcOccupant

SUBTYPE OF IfcActor;

PredefinedType : OPTIONAL IfcOccupantTypeEnum;

WHERE

WR31 : NOT(PredefinedType = IlfcOccupantTypeEnum. USERDEFINED) OR EXISTS(SELF\
IfcObject. ObjectType)

END_ENTITY

ROFEHTE

(IfcSystemFurniture
Element)

ENTITY HcSystemFurnitureElement

SUBTYPE OF IfcFurnishingElement;

PredefinedType : OPTIONAL IfcSystemFurnitureElement TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSystemFurnitu
reElement TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSystemFurnitureElement
TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSHAREDFACILITIESELE

MENTS. IFCSYSTEMFURNITUREELEMENTTYPE ' IN TYPEOF ( SELF \ IfcObject. IsTypedBy [ 1 ]
. RelatingType) ) ;

END ENTITY
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ENTITY IfcSystemFurnitureElementType
SUBTYPE OF IfcFurnishingElementType;
AT AR ‘P;Ie—ld;;rgd"fype : OPTIONAL IcSystemFurnitureElement TypeEnum;
(HcSystemFurniture CorrectPredefinedType : (PredefinedType <<>> IfcSystemFurnitureElement TypeEnum. USERDEFINED) OR

ElementType)

((PredefinedType = lfcSystemFurnitureElementTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END ENTITY

o e .
B.5 Jt = & M oot R
B.5.1 JLEAFHnRISAE EXPRESS #iB R T &3 B. 5. 1 FHLE.
*B.5.1 HEFETEEIR EXPRESS #id
Zem EXPRESS #4i£
PR R 2R TYPE IfcActionRequest TypeEnum = ENUMERATION OF (EMAIL, FAX, PHONE, POST, VERBAL,
(IfcActionRequest | USERDEFINED, NOTDEFINED) ;
TypeEnum) END_TYPE
FRAR IR 28 L - -
- TYPE HcCostltemTypeEnum = ENUMERATION OF (USERDEFINED, NOTDEFINED) ;
(IfcCostItem
END_TYPE
TypeEnum) -
r— TYPE HcCostSchedule TypeEnum = ENUMERATION OF (BUDGET, COSTPLAN, ESTIMATE, TEN
(e l‘tS Pl DER, PRICEDBILLOFQUANTITIES, UNPRICEDBILLOFQUANTITIES, SCHEDULEOFRATES,
; © ”E che )” ® | USERDEFINED, NOTDEFINED);
ypeknum END TYPE
. TYPE IfcPermitTypeEnum = ENUMERATION OF ( ACCESS, BUILDING, WORK, USERDEFINED,
VTR NOTDEFINED
(TfcPermitTypeEnum)| O )3
END_TYPE
B.5.2 JLEAFHTRLIRR EXPRESS #i R T &3 B. 5. 2 BFHLE.
% B.5.2 HXE=EMEITELER EXPRESS #id
ik EXPRESS #4i£
ENTITY IfcActionRequest
SUBTYPE OF IfcControl;
BAET R PredefinedType : OPTIONAL IfcActionRequestTypeEnum;
(IfcActionRequest) | Status : OPTIONAL IfcLabel;

LongDescription : OPTIONAL IfcText;

END_ENTITY

ENTITY IfcCostltem
SUBTYPE OF IfcControl;

(IfcCostSchedule)

WA B PredefinedType : OPTIONAL IfcCostItemTypeEnum;
(IfcCostItem) CostValues : OPTIONAL LIST [1:7] OF IfcCostValue;
CostQuantities : OPTIONAL LIST [1:7] OF IfcPhysicalQuantity;
END_ENTITY
ENTITY IfcCostSchedule
SUBTYPE OF IfcControl;
. Predefined Type : OPTIONAL IfcCostScheduleTypeEnum;

AT i

Status ; OPTIONAL IfcLabel;

SubmittedOn . OPTIONAL IfcDateTime;
UpdateDate ; OPTIONAL IfcDateTime;
END ENTITY
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ENTITY IHfcPermit
SUBTYPE OF IfcControl ;
PFT PredefinedType : OPTIONAL IfcPermitTypeEnum;
(IfcPermit) Status : OPTIONAL IfcLabel;
LongDescription : OPTIONAL IfcText;
END_ENTITY
ENTITY HcProjectOrder
SUBTYPE OF IfcControl;
T HITE Predefined Type : OPTIONAL IfcProjectOrderTypeEnum;
(IfcProjectOrder) Status : OPTIONAL IfcLabel;

LongDescription ; OPTIONAL IfcText;
END ENTITY
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C. 1.1 FEHELAEAE EXPRESS iR RAT &% C. 1. 1 HRUE.

FC 1.1 BHEIEEG EXPRESS #iif

Byl

EXPRESS ##it

117 =
(H{cDoorPanel
OperationEnum)

TYPE HcDoorPanelOperationEnum = ENUMERATION OF (
SWINGING,
DOUBLE_ACTING,
SLIDING,
FOLDING,
REVOLVING,
ROLLINGUP,
FIXEDPANEL.,
USERDEFINED,
NOTDEFINED);
END TYPE

E T A
(IfcDoorPanel
PositionEnum)

TYPE IfcDoorPanelPositionEnum = ENUMERATION OF (
LEFT,

MIDDLE,

RIGHT,

NOTDEFINED) ;

END TYPE

IEEHE
(IfcDoorStyle
ConstructionEnum)

TYPE HcDoorStyleConstructionEnum = ENUMERATION OF (
ALUMINIUM,
HIGH_GRADE_STEEL,
STEEL,

WOOD,
ALUMINIUM_WOOD,
ALUMINIUM_PLASTIC,
PLASTIC,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

[]24A
(HcDoorStyle
OperationEnum)

TYPE HcDoorStyleOperationEnum = ENUMERATION OF (
SINGLE_SWING_LEFT,

SINGLE _SWING_RIGHT,

DOUBLE DOOR_SINGLE SWING,
DOUBLE_DOOR_SINGLE_SWING_OPPOSITE_LEFT,
DOUBLE_DOOR_SINGLE_SWING_OPPOSITE_RIGHT,
DOUBLE_SWING_LEFT,

DOUBLE_SWING_RIGHT,
DOUBLE_DOOR_DOUBLE_SWING,
SLIDING_TO_LEFT,

SLIDING_TO_RIGHT,

DOUBLE _DOOR_SLIDING,

FOLDING_TO_LEFT,

FOLDING_TO_RIGHT,

DOUBLE_DOOR_FOLDING.,

REVOLVING,

ROLLINGUP,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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TYPE HcPermeableCoveringOperationEnum = ENUMERATION OF (
GRILL,
BiENESYER | LOUVER,
(HcPermeableCovering| SCREEN,
OperationEnum) USERDEFINED,
NOTDEFINED) ;
END TYPE

[EEIEREN
(IfcWindowPanel
OperationEnum)

TYPE HcWindowPanelOperationEnum = ENUMERATION OF (
SIDEHUNGRIGHTHAND,
SIDEHUNGLEFTHAND,
TILTANDTURNRIGHTHAND,
TILTANDTURNLEFTHAND,
TOPHUNG,

BOTTOMHUNG:,
PIVOTHORIZONTAL,
PIVOTVERTICAL.,
SLIDINGHORIZONTAL,
SLIDINGVERTICAL,
REMOVABLECASEMENT,
FIXEDCASEMENT,
OTHEROPERATION,
NOTDEFINED) ;

END TYPE

R ALE
(IfcWindowPanel
PositionEnum)

TYPE IfcWindowPanelPositionEnum = ENUMERATION OF (
LEFT.

MIDDLE,

RIGHT,

BOTTOM,

TOP,

NOTDEFINED) ;

END_TYPE

[GES R
(IfcWindowStyle
ConstructionEnum)

TYPE HcWindowStyleConstructionEnum = ENUMERATION OF (
ALUMINIUM,

HIGH_GRADE_STEEL,

STEEL,

WOOD,

ALUMINIUM_WOOD,

PLASTIC,

OTHER_CONSTRUCTION,

NOTDEFINED) ;

END TYPE

(G
(IfcWindowStyle
OperationEnum)

TYPE HcWindowStyleOperationEnum = ENUMERATION OF (
SINGLE_PANEL,
DOUBLE_PANEL_VERTICAL.
DOUBLE_PANEIL,_HORIZONTAL,
TRIPLE_PANEL_VERTICAL,
TRIPLE_PANEL_BOTTOM,
TRIPLE_PANEL_TOP,
TRIPLE_PANEL_LEFT,

TRIPLE _PANEL_RIGHT,

TRIPLE PANEL HORIZONTAL,
USERDEFINED,

NOTDEFINED) ;

END_TYPE

C. 1.2 f@H LSRR EXPRESS i RAF &K C. 1.2 BYHUE .
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EXPRESS ##it

I"THE B
(HcDoorLining
Properties)

ENTITY IfcDoorLiningProperties

SUBTYPE OF HcPreDefinedPropertySet;

LiningDepth ; OPTIONAL IfcPositiveLengthMeasure;

Lining Thickness : OPTIONAL IfeNonNegativeL.engthMeasure;

ThresholdDepth : OPTIONAL IfcPositivel.engthMeasure;

ThresholdThickness : OPTIONAL IfcNonNegativeLengthMeasure;

TransomThickness : OPTIONAL IfcNonNegativel.engthMeasure;

TransomOffset : OPTIONAL IfcLengthMeasure;

LiningOffset : OPTIONAL IfclengthMeasure;

ThresholdOffset : OPTIONAL IfcLengthMeasure;

CasingThickness : OPTIONAL IfcPositivel.engthMeasure;

CasingDepth ;: OPTIONAL IfcPositiveL.engthMeasure;

ShapeAspectStyle : OPTIONAL IfeShapeAspect;

LiningToPanelOffsetX ; OPTIONAL IfcLengthMeasure;

LiningToPanelOffsetY ; OPTIONAL IfclengthMeasure;

WHERE

WR31 ; NOT(EXISTS(LiningDepth) AND NOT(EXISTS(LiningThickness)));

WR32 ; NOT(EXISTS(ThresholdDepth) AND NOT(EXISTS(ThresholdThickness)));

WR33 ; (EXISTS(TransomOffset) AND EXISTS(TransomThickness)) XOR (NOT(EXISTS( TransomOff
set)) AND NOT(EXISTS(TransomThickness)));

WR34 ; (EXISTS(CasingDepth) AND EXISTS(CasingThickness)) XOR (NOT (EXISTS(CasingDepth))
AND NOT(EXISTS(Casing Thickness)));

WR35 : (EXISTS(SELF\IfcPropertySetDefinition. Defines Type[1])) AND ( ('IFCSHAREDBL
DGELEMENTS. IFCDOORTYPE' IN TYPEOF(SELF\IfcPropertySetDefinition. DefinesType[1])) OR ('IF
CARCHITECTUREDOMAIN. IFCDOORSTYLE' IN TYPEOF(SELF\IfcPropertySetDefinition.
DefinesType[1])) )3

END_ENTITY

L
(H{cDoorPanel
Properties)

ENTITY IfcDoorPanelProperties

SUBTYPE OF cPreDefinedPropertySet;

PanelDepth : OPTIONAL IfcPositivel.engthMeasure;

PanelOperation : IfcDoorPanelOperationEnum;

PanelWidth ; OPTIONAL IfcNormalisedRatioMeasure;

PanelPosition ; IfcDoorPanelPositionEnum;

ShapeAspectStyle ;: OPTIONAL IfcShapeAspect;

WHERE

ApplicableToType ; (EXISTS(SELF\IfcPropertySetDefinition. DefinesType[1])) AND ( ('IFCSHARED
BLDGELEMENTS. IFCDOORTYPE'IN TYPEOF(SELF\IfcPropertySetDefinition.

DefinesType[1])) OR ('IFCARCHITECTUREDOMAIN. IFCDOORSTYLE' IN TYPEOF (SELF\ IfcProper
tySetDefinition. DefinesType[11)) )3

END_ENTITY

[
(HcDoorStyle)

ENTITY IfcDoorStyle

SUBTYPE OF IfcTypeProduct;

OperationType ; IfcDoorStyleOperationEnum;
ConstructionType : IfcDoorStyleConstructionEnum;
ParameterTakesPrecedence ; BOOLEAN;

Sizeable ;: BOOLEAN;

END_ENTITY

BENEEYBEE
(IfcPermeableCovering
Properties)

ENTITY IfcPermeableCoveringProperties

SUBTYPE OF HcPreDefinedPropertySet;

OperationType : IfcPermeableCoveringOperationEnum;
PanelPosition : IlfcWindowPanelPositionEnum;
FrameDepth . OPTIONAL IfcPositivel.engthMeasure;
FrameThickness : OPTIONAL IfcPositiveL.engthMeasure;
ShapeAspectStyle : OPTIONAL IfcShapeAspect;
END_ENTITY
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EXPRESS #i£

HIER M
(IfcWindowLining
Properties)

ENTITY IfcWindowLiningProperties

SUBTYPE OF IfcPreDefinedPropertySet;

LiningDepth : OPTIONAL IfcPositivel.engthMeasure;

LiningThickness : OPTIONAL IfcNonNegativelLengthMeasure;

TransomThickness ;: OPTIONAL IfcNonNegativel.engthMeasure;

MullionThickness : OPTIONAL IfeNonNegativeLengthMeasure;

FirstTransomOffset ; OPTIONAL IfcNormalisedRatioMeasure;

Second TransomOffset ; OPTIONAL IfcNormalisedRatioMeasure;

FirstMullionOffset : OPTIONAL IfcNormalisedRatioMeasure;

SecondMullionOffset : OPTIONAL IfcNormalisedRatioMeasure;

ShapeAspectStyle : OPTIONAL IfcShapeAspect;

LiningOffset ; OPTIONAL IfcLengthMeasure;

LiningToPanelOffsetX : OPTIONAL IfcLengthMeasure;

Lining ToPanelOffsetY : OPTIONAL IfcLengthMeasure;

WHERE

WR31 ; NOT(EXISTS(LiningDepth) AND NOT(EXISTS(LiningThickness)));

WR32 : NOT(NOT(EXISTS(FirstTransomOffset)) AND EXISTS(Second TransomOffset)) ;

WR33 : NOT(NOT(EXISTS(FirstMullionOffset)) AND EXISTS(SecondMullionOffset) ) ;

WR34 . (EXISTS(SELF\IfcPropertySetDefinition. DefinesType[1])) AND ( ('IFCSHAREDBLDGEL
EMENTS. IFCWINDOWTYPE' IN TYPEOF(SELF\ [fcPropertySetDefinition. Defines Type[11)) OR ¢'T
FCARCHITECTUREDOMAIN. IFCWINDOWSTYLE' IN TYPEOF (SELF\IfcPropertySetDefinition.
DefinesType[11)) );

END ENTITY

7 B
(I{cWindowPanel
Properties)

ENTITY IfcWindowPanelProperties

SUBTYPE OF IfcPreDefinedPropertySet;

OperationType ;: lfcWindowPanelOperationEnum;

PanelPosition ; IfeWindowPanelPositionEnumj;

FrameDepth . OPTIONAL IfcPositiveLLengthMeasure;

FrameThickness : OPTIONAL IfcPositivel.engthMeasure;

ShapeAspectStyle : OPTIONAL IfcShapeAspect;

WHERE

ApplicableToType : (EXISTS(SELF\IfcPropertySetDefinition. DefinesType[1])) AND ( ('IFCSHARED
BLDGELEMENTS. IFCWINDOWTYPE' IN TYPEOF (SELF \ IfcPropertySetDefinition. DefinesType [ 1]))
OR ('IFCARCHITECTUREDOMAIN. IFCWINDOWSTYLE' IN TYPEOF (SELF\IfcPropertySetDefini
tion. DefinesType[1])) )3

END_ENTITY

s
(IfcWindowStyle)

ENTITY HcWindowStyle

SUBTYPE OF IfcTypeProduct;

ConstructionType : IfcWindowStyleConstructionEnum;
OperationType : lfcWindowStyleOperationEnumj;
ParameterTakesPrecedence ; BOOLEAN;

Sizeable : BOOLEAN;

END ENTITY

C.2 g5ty &k B H

C.2.1 LRIy EXPRESS iR RAF &K C. 2. 1 BYHUE .

FC.2.1 SEHENFERY) EXPRESS #if

HH

EXPRESS &

AR
(IfcFooting
TypeEnum)

TYPE IcFooting TypeEnum = ENUMERATION OF (
CAISSON_FOUNDATION,

FOOTING _BEAM,

PAD_FOOTING,

PILE CAP,

STRIP_FOOTING,

USERDEFINED,

NOTDEFINED);

END TYPE
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TYPE IcPileConstructionEnum = ENUMERATION OF (
CAST _IN_PLACE,
COMPOSITE,
M T 257

(IfcPileConstruction
Enum)

PRECAST_CONCRETE,
PREFAB_STEEL,
USERDEFINED,
NOTDEFINED);
END_TYPE

iy
(IfcPileTypeEnum)

TYPE IfcPileTypeEnum = ENUMERATION OF (
BORED,

DRIVEN,

JETGROUTING,

COHESION,

FRICTION,

SUPPORT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

AR
(IfcReinforcing
BarTypeEnum)

TYPE HcReinforcingBarTypeEnum = ENUMERATION OF (
ANCHORING,
EDGE,
LIGATURE,
MAIN,
PUNCHING,
RING,

SHEAR,

STUD,
USERDEFINED,
NOTDEFINED) ;
END TYPE

5 I A
(IfcReinforcing

MeshTypeEnum)

TYPE IfcReinforcingMeshTypeEnum = ENUMERATION OF (
USERDEFINED,

NOTDEFINED) ;

END TYPE

FHFFIEZERY
(IfcSurfaceFeature
TypeEnum)

TYPE HcSurfaceFeatureTypeEnum = ENUMERATION OF (
MARK,

TAG,

TREATMENT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

T i B A
(IfcTendonAnchor
TypeEnum)

TYPE HcTendonAnchor TypeEnum = ENUMERATION OF (
COUPLER,

FIXED END,

TENSIONING_END,

USERDEFINED,

NOTDEFINED) ;

END TYPE

TURE A7 57 7= e Al
(IfcTendon
TypeEnum)

TYPE IfcTendonTypeEnum = ENUMERATION OF (
BAR,

COATED,

STRAND,

WIRE,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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P EXPRESS #iii
TYPE HcVoidingFeature TypeEnum = ENUMERATION OF (
CUTOUT,
NOTCH,
HOLE,
YIH| AR MITER
(IfcVoidingFeature ’
TvoeE ) CHAMFER,
ypeknum EDGE,
USERDEFINED,
NOTDEFINED) ;
END _TYPE
TR S5 TYPE HcBendingParameterSelect = SELECT (

(IfcBending
ParameterSelect)

IfcLengthMeasure,
IfcPlaneAngleMeasure) ;
END TYPE

C22

LRl SR ) EXPRESS i fFa 4 C. 2. 2 FALE .

FC.2.2 LIS EXPRESS #it

EXPRESS &

3T
(IfcFooting)

ENTITY IfcFooting

SUBTYPE OF IfcBuildingElement;

PredefinedType : OPTIONAL IfcFootingTypeEnum;

WHERE

CorrectPredefined Type : NOT EXISTS(Predefined Type) OR (Predefined Type <Z=> IfcFooting
TypeEnum. USERDEFINED) OR ( (PredefinedType = IfcFootingTypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTSDOMAIN.
IFCFOOTINGTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END _ENTITY

ERfER
(HfcFooting Type)

ENTITY IfcFootingType

SUBTYPE OF IfcBuildingElementType;
PredefinedT'ype :
WHERE
CorrectPredefinedType ; (PredefinedType <Z>> l{cFootingTypeEnum. USERDEFINED) OR ((Predefined
Type = lfcFootingTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END_ENTITY

IfcFooting TypeEnum;

HEH A
(TfcPile)

ENTITY IfcPile

SUBTYPE OF IfcBuildingElement;

Predefined Type : OPTIONAL IfcPileTypeEnum;

ConstructionType : OPTIONAL IHcPileConstructionEnum;

WHERE

CorrectPredefinedType : NOT EXISTS(PredefinedType) OR (Predefined Type <> IfcPile
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcPileTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTS
DOMAIN. IFCPILETYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[1]. Relating Type) ) :
END_ENTITY

HER AR
(IfcPileType)

ENTITY IfcPileType

SUBTYPE OF IfcBuildingElementType;
PredefinedT'ype :
WHERE
CorrectPredefinedType : (PredefinedType <> IfcPileTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcPileTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType) ) ;

END ENTITY

IfcPileTypeEnums;
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ik EXPRESS ##i£
ENTITY IfcReinforcementDefinitionProperties
AT B SUBTYPE OF cPreDefinedPropertySet;
(IfcReinforcement DefinitionType : OPTIONAL IfcLabel;
DefinitionProperties) | ReinforcementSectionDefinitions : LIST [1.7] OF IfcSectionReinforcementProperties;

END_ENTITY

A
(IfcReinforcingBar)

ENTITY IfcReinforcingBar

SUBTYPE OF IfcReinforcingElement;

NominalDiameter : OPTIONAL IfcPositiveL.engthMeasure;
CrossSectionArea : OPTIONAL IfcAreaMeasure;
BarLength ; OPTIONAL IfcPositivel.engthMeasure;
PredefinedType : OPTIONAL IfcReinforcingBarTypeEnum;
BarSurface : OPTIONAL IfcReinforcingBarSurfaceEnum;

WHERE

CorrectPredefinedType ;: NOT EXISTS(PredefinedType) OR (PredefinedType <. IfcReinforcingBar
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcReinforcingBarTypeEnum. USERDEFINED) AND
EXISTS(SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTS

DOMAIN. IFCREINFORCINGBARTYPE'IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END_ENTITY

B
(IfcReinforcingBar Type )

ENTITY IfcReinforcingBarType

SUBTYPE OF IfcReinforcingElementType;

PredefinedType : IfcReinforcingBarTypeEnum;

NominalDiameter : OPTIONAL IfcPositiveL.engthMeasure;

CrossSectionArea : OPTIONAL IfcAreaMeasure;

BarLength ; OPTIONAL IcPositivel.engthMeasure;

OPTIONAL IfcReinforcingBarSurfaceEnum;

OPTIONAL IfcLabel;

OPTIONAL LIST [1:7] OF IfcBendingParameterSelect;

BarSurface :
BendingShapeCode :
BendingParameters :
WHERE

CorrectPredefinedType : (PredefinedType <> IfcReinforcingBarTyp
((PredefinedType = IfcReinforcingBarTypeEnum. USERDEFINED)

Type. ElementType));

BendingShapeCodeProvided : NOT EXISTS(BendingParameters) OR EXISTS(BendingShapeCode) ;
END_ENTITY

eFnum, USERDEFINED) OR

CONUML. U SIS AT N LA

ND EXISTS(SELF\IfcElement

METE
(IfcReinforcing
Element)

ENTITY IfcReinforcingElement

ABSTRACT SUPERTYPE OF(ONEOF (IfcReinforcingBar, IfcReinforcingMesh, IfcTendon, IfcTendon
Anchor))SUBTYPE OF IfcElementComponent;

SteelGrade . OPTIONAL IfcLabel;

END_ENTITY

TR
(IfcReinforcing
Element Type)

ENTITY IfcReinforcingElementType

ABSTRACT SUPERTYPE OF(ONEOF (IfcReinforcingBarType, IfcReinforcingMeshType, IfcTendon
AnchorType, lfcTendonType))

SUBTYPE OF IcElementComponent Type;

END_ENTITY

W R
(IfcReinforcingMesh)

ENTITY IfcReinforcingMesh

SUBTYPE OF IfcReinforcingElement;

MeshLength . OPTIONAL IfcPositivel.engthMeasure;

MeshWidth ; OPTIONAL IfcPositiveLengthMeasure;

LongitudinalBarNominalDiameter ;: OPTIONAL IfcPositivel.engthMeasure;

TransverseBarNominalDiameter : OPTIONAL IfcPositiveLengthMeasure;

LongitudinalBarCrossSectionArea : OPTIONAL IfcAreaMeasure;

TransverseBarCrossSectionArea ; OPTIONAL IfcAreaMeasure;

LongitudinalBarSpacing : OPTIONAL IcPositivel.engthMeasure;

TransverseBarSpacing : OPTIONAL IfcPositivelLengthMeasure;

Predefined Type : OPTIONAL IfcReinforcingMeshTypeEnum;

WHERE

CorrectPredefinedType : NOT EXISTS(PredefinedType) OR (PredefinedType <> IfcReinforcingMesh
TypeEnum. USERDEFINED) OR (( PredefinedType = IfcReinforcingMeshTypeEnum. USERDEFINED )
AND EXISTS(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned : (SIZEOF (IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTS

DOMAIN. IFCREINFORCINGMESHTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END_ENTITY
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Sk EXPRESS ##iiR
ENTITY HcReinforcingMeshType
SUBTYPE OF IfcReinforcingElement Type;
PredefinedType : IfcReinforcingMeshTypeEnum;
MeshLength ;: OPTIONAL IfcPositivel.engthMeasure;
MeshWidth : OPTIONAL IfcPositivelLengthMeasure;
LongitudinalBarNominalDiameter : OPTIONAL IfcPositivel.engthMeasure;
TransverseBarNominalDiameter ;: OPTIONAL IfcPositivelLLengthMeasure;
LongitudinalBarCrossSectionArea ; OPTIONAL IfcAreaMeasure;
L c =i TransverseBarCrossSectionArea : OPTIONAL IfcAreaMeasure;
(IfcReinforcing LongitudinalBarSpacing : OPTIONAL IfcPositiveLLengthMeasure;
MeshType) TransverseBarSpacing : OPTIONAL IfcPositivel.engthMeasure;
BendingShapeCode ;: OPTIONAL IfcLabel;
BendingParameters : OPTIONAL LIST [1:7] OF IfcBendingParameterSelect;
WHERE
CorrectPredefinedType : (PredefinedType <> HcReinforcingMeshTypeEnum. USERDEFINED) OR
((PredefinedType = IfcReinforcingMeshTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
BendingShapeCodeProvided : NOT EXISTS(BendingParameters) OR EXISTS(BendingShapeCode) ;
END_ENTITY
ENTITY IfcSurfaceFeature
SUBTYPE OF IfcFeatureElement;
M 2 T e A \P;;:l;i;r;d”[‘ype : OPTIONAL IfcSurfaceFeatureTypeEnum;
(feSurfaceFeature) | . ObiectType : NOT EXISTS(PredefinedType) OR (PredefinedType < TicSurface
Feature TypeEnum. USERDEFINED) OR EXISTS(SELF\IfcObject. ObjectType) ;
END_ENTITY
ENTITY IfcTendon
SUBTYPE OF IfcReinforcingElement;
Predefined Type : OPTIONAL IfcTendonTypeEnums;
NominalDiameter ;: OPTIONAL IfcPositivel.engthMeasure;
CrossSectionArea : OPTIONAL IfcAreaMeasure;
TensionForce : OPTIONAL IfcForceMeasure;
PreStress ; OPTIONAL IfcPressureMeasure;
iR H Friction(:oefficient : OPTIONAL IfcNormalisedRatioMeasure;
(TfeTendon) AnchorageSlip : OPTIONALVIchositiveLengthMeasure;
MinCurvatureRadius : OPTIONAL IfcPositivel.engthMeasure;
WHERE
CorrectPredefined Type : NOT(EXISTS(Predefined Type)) OR (Predefined Type <C>> IfcTendon
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcTendonTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTS
DOMAIN. IFECTENDONTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type))
END_ENTITY
ENTITY IfcTendonAnchor
SUBTYPE OF IfcReinforcingElement;
Predefined Type : OPTIONAL IfcTendonAnchor TypeEnum;
WHERE
TR 156 E CorrectPredefinedType ; NOT ( EXISTS ( PredefinedType)) OR (PredefinedType < > IfcTendonAnchor-
(IfcTendonAnchor) | TypeEnum. USERDEFINED) OR ((PredefinedType = IfcTendonAnchorTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));
CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR ('IFCSTRUCTURALELEMENTS
DOMAIN. IFCTENDONANCHORTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;
END ENTITY
ENTITY IfcTendonAnchorType
SUBTYPE OF IfcReinforcingElementType;
T bt B2 R :;Tr;;iéilngype : IfcTendonAnchorTypeEnum;
;Jiggi‘;‘;) CorrectPredefinedType : (PredefinedType <<= IfcTendonAnchor TypeEnum. USERDEFINED) OR ((Prede

finedType = lfcTendonAnchorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) ;
END_ENTITY
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EXPRESS ##it

TR 7 A2 A
(IfcTendonType)

ENTITY IfcTendonType

SUBTYPE OF IfcReinforcingElementType;

PredefinedType : IfcTendonTypeEnum;

NominalDiameter : OPTIONAL IfcPositiveLengthMeasure;

CrossSectionArea ;: OPTIONAL IfcAreaMeasure;

SheethDiameter : OPTIONAL IfcPositiveLengthMeasure;

WHERE

CorrectPredefinedType ;: (PredefinedType <.> IlfcTendonTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcTendonTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END ENTITY

DIEIFFAE
(IfcVoidingFeature)

ENTITY IfcVoidingFeature

SUBTYPE OF IfcFeatureElementSubtraction;

PredefinedType : OPTIONAL IfcVoidingFeatureTypeEnum;

WHERE

HasObjectType : NOT EXISTS(PredefinedType) OR (PredefinedType <> IfcVoidingFeature TypeEnum.
USERDEFINED) OR EXISTS(SELF\IfcObject. Object Type) ;

END_ENTITY

C.3 4 4 o #r B H

C.3.1 5P EXPRESS fikni 4% C. 3.1 IHLE.

FC3. 1 G5 EE) EXPRESS #i

el

EXPRESS #i#

YERI SR IR 25
(IfcActionSource
TypeEnum)

TYPE IHcActionSource TypeEnum = ENUMERATION OF (
DEAD_LOAD G,
COMPLETION_G1,
LIVE_LOAD Q,
SNOW S,

WIND W,
PRESTRESSING_P,
SETTLEMENT_U,
TEMPERATURE_T,
EARTHQUAKE E,
FIRE,

IMPULSE,
IMPACT,
TRANSPORT,
ERECTION,
PROPPING,
SYSTEM_IMPERFECTION,
SHRINKAGE,
CREEP,

LACK_OF _FIT,
BUOYANCY,

ICE,

CURRENT,

WAVE,

RAIN,

BRAKES,
USERDEFINED,
NOTDEFINED) ;
END TYPE
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e

EXPRESS &

3=l
(IfcActionTypeEnum)

TYPE IfcActionTypeEnum = ENUMERATION OF (
PERMANENT_G,

VARIABLE_Q,

EXTRAORDINARY A,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

TYPE IfcAnalysisModel TypeEnum = ENUMERATION OF (
IN_PLANE_LOADING_2D,

AT RIS A OUT_PLANE_LOADING_2D,
(IfcAnalysisModel | LOADING 3D,
TypeEnum) USERDEFINED,
NOTDEFINED) ;
END_TYPE
TYPE HcAnalysisTheoryTypeEnum = ENUMERATION OF (
FIRST_ORDER_THEORY,
SECOND_ORDER_THEORY .
?“*Mm%ﬂ THIRD_ORDER_THEORY,
(IfcAnalysisTheory ] )
FULL NONLINEAR THEORY,
TypeEnum)
USERDEFINED,
NOTDEFINED) ;
END TYPE
TYPE lcLoadGroupTypeEnum = ENUMERATION OF (
LOAD GROUP,
Es ] LOAD _CASE,
(IfcLoadGroup | LOAD COMBINATION,
TypeEnum) USERDEFINED,
NOTDEFINED) ;
END_TYPE
TYPE lcProjectedOrTrueLengthEnum = ENUMERATION OF (
ﬁ%ﬁﬁfﬁ%ﬂ PROJECTED_LENGTH,
(IfcProjectedOr

TruelLengthEnum)

TRUE_LENGTH);
END TYPE

Shpth 2R 3R
(HcStructuralCurve

Activity TypeEnum)

TYPE HcStructural CurveActivity TypeEnum = ENUMERATION OF (
CONST,
LINEAR,
POLYGONAL,
EQUIDISTANT,
SINUS,
PARABOLA,
DISCRETE,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

LR ML {2
(HcStructuralCurve

MemberTypeEnum)

TYPE HcStructuralCurveMember TypeEnum = ENUMERATION OF (
RIGID JOINED MEMBER,

PIN_JOINED MEMBER,

CABLE,

TENSION_MEMBER,

COMPRESSION_MEMBER,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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E=] EXPRESS ##i£
TYPE HcStructuralSurfaceActivityTypeEnum = ENUMERATION OF (
CONST,
BILINEAR.
pmfEn | DR
(IfcStructuralSurface SC ’
ActivityTypeEnum) ISOCONTOUR,
VLY TYPEERUM | (JSERDEFINED.,
NOTDEFINED) ;
END TYPE
TYPE HcStructuralSurfaceMemberTypeEnum = ENUMERATION OF (
BENDING_ELEMENT ,
P _
Enthy I F ) MEMBRANE_ELEMENT,
(IfcStructural
SurfaceMember SHELL,
) TypeEnum) USERDEFINED,
ypetnum NOTDEFINED) ;
END TYPE
SERF N e TYPE HcStructural ActivityAssignmentSelect = SELECT (
L. IfcStructuralltem.
(IfcStructural Activity
Assi Select) IfcElement) ;
ssignmen ect END TYPE

C.3.2 ZEMHTEEIAR) EXPRESS iR R4 C. 3.2 lHLE.

Fz C.3.2 S5 HrEER EXPRESS #if
ik EXPRESS ##i4
o ENTITY IfcRelConnectsStructural Activity
zE T 54k
BIWIRES | SURTYPE OF HeRelConnects;
RIREESS RelatingElement . IfcStructural Activity Assignme
(IfcRelConnects ’

Structural Activity)

RelatedStructural Activity : IfeStructural Activity;
END_ENTITY

ENTITY IfcRelConnectsStructuralMember
SUPERTYPE OF(IfcRelConnectsWithEccentricity)
SUBTYPE OF IfcRelConnects;

RelatingStructuralMember ; HcStructuralMember;

(ﬁcﬁfgfﬁ:ii RelatedStructuralConnection : IfeStructuralConnection;
StructurﬂlMembe.r) AppliedCondition . OPT_'IONAL IfcBoundaryCondition;
AdditionalConditions : OPTIONAL IfcStructuralConnectionCondition
SupportedLength : OPTIONAL IHclengthMeasure;
ConditionCoordinateSystem ; OPTIONAL IfcAxis2Placement3D;
END ENTITY
N ENTITY IfcRelConnectsWithEccentricit
ﬁjb\ﬁ%%% SUBTYPE OF IfcRelCOnnECtsStruCturalsl;lember;
(IfcRelConnects . . . . L
WithEccentricity) ConnectionConstraint ; IfcConnectionGeometry;
END_ENTITY
ENTITY IfcStructuralAction
ABSTRACT SUPERTYPE OF(ONEOF (IfcStructuralCurveAction, IfcStructuralPointAction, IfcStructural
e SurfaceAction))

(IfcStructural Action)

SUBTYPE OF IfcStructural Activitys
Destabilizingload ; OPTIONAL BOOLEAN;
END ENTITY

AT R
(IfcStructural Activity)

ENTITY IfcStructural Activity

ABSTRACT SUPERTYPE OF (ONEOF (IfcStructural Action, IfcStructuralReaction))

SUBTYPE OF HcProduct;

AppliedlLoad : IfcStructuralload;

GlobalOrLocal ; IfeGlobalOrLocalEnum;

INVERSE

Assigned ToStructuralltem : SET [0:1] OF IfcRelConnectsStructural Activity FOR RelatedStructural Activity;
END_ENTITY
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EXPRESS #i£

L b i)
(IfcStructural
AnalysisModel)

ENTITY HcStructural AnalysisModel

SUBTYPE OF IfcSystem;

PredefinedType : HcAnalysisModel TypeEnum;
OrientationOf2DPlane : OPTIONAL IfcAxis2Placement3D;
LoadedBy : OPTIONAL SET [1:7] OF IfcStructuralLoadGroup;
HasResults ; OPTIONAL SET [1:7] OF HcStructuralResultGroup;
SharedPlacement : OPTIONAL IfcObjectPlacement;

WHERE

HasObjectType : (PredefinedType <> HcAnalysisModel TypeEnum. USERDEFINED) OR EXISTS(SELF\
IfcObject. ObjectType) ;

END ENTITY

ELL AU
(IfcStructural
Connection)

ENTITY IfcStructuralConnection

ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralCurveConnection, IfcStructuralPointConnection,
IfeStructuralSurfaceConnection) )

SUBTYPE OF IfcStructuralltem;

AppliedCondition : OPTIONAL IfcBoundaryCondition;

INVERSE

ConnectsStructuralMembers ; SET [1:7] OF IfcRelConnectsStructuralMember FOR RelatedStructural
Connection;

END _ENTITY

EEH 2R EH
(IfeStructural
CurveAction)

ENTITY IcStructuralCurveAction

SUPERTYPE OF (IfcStructuralLinearAction)

SUBTYPE OF IfcStructural Action;

ProjectedOrTrue ; OPTIONAL IfcProjectedOrTruelengthEnum;

PredefinedType : HcStructuralCurveActivity TypeEnum;

WHERE

ProjectedIsGlobal : (NOT EXISTS ( ProjectedOrTrue)) OR ((ProjectedOrTrue < > PROJECTED _
LENGTH) OR (SELF\IHcStructural Activity. GlobalOrLocal = GLOBAL_COORDS));

HasObjectType : (PredefinedType <Z>> IfcStructuralCurveActivityTypeEnum. USERDEFINED) OR EX
ISTS(SELF\IfcObject. ObjectType) ;

SuitablePredefined Type : PredefinedType <> IfcStructuralCurveActivity TypeEnum. EQUIDISTANT;
END_ENTITY

EEM R
(IfeStructural Curve
Connection)

ENTITY HcStructuralCurveConnection
SUBTYPE OF IfcStructuralConnection;
Axis : HcDirection;

END_ENTITY

2L MEEE R 1
(IfcStructural
CurveMember)

ENTITY IHcStructuralCurveMember

SUPERTYPE OF(IfcStructuralCurveMemberVarying)

SUBTYPE OF IfcStructuralMember;

Predefined Type : HcStructuralCurveMemberTypeEnum;

Axis : HcDirection;

WHERE

HasObjectType : (PredefinedType <Z>> IfcStructuralCurveMemberTypeEnum. USERDEFINED) OR
EXISTS(SELF\IfcObject. ObjectType) ;

END ENTITY

AR I £ S
(IfcStructuralCurve
MemberVarying)

ENTITY IfcStructuralCurveMemberVarying
SUBTYPE OF IfcStructuralCurveMember;
END_ENTITY

4 i AR F e R
(IfeStructural
CurveReaction)

ENTITY HcStructuralCurveReaction

SUBTYPE OF IfcStructuralReaction;

Predefined Type : HcStructuralCurveActivity TypeEnum;

WHERE

HasObjectType : (PredefinedType <Z>> IfcStructuralCurveActivityTypeEnum. USERDEFINED) OR
EXISTS(SELF\IfcObject. ObjectType) ;

SuitablePredefined Type : (Predefined Type <> HfcStructuralCurveActivityTypeEnum. SINUS) AND
(PredefinedType <<= HcStructuralCurveActivity TypeEnum. PARABOLA) ;

END ENTITY
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EXPRESS ##it

#im e
(IfcStructuralltem)

ENTITY IfcStructuralltem

ABSTRACT SUPERTYPE OF(ONEOF (IfcStructural Connection, IfcStructuralMember))
SUBTYPE OF IfcProduct;

INVERSE

AssignedStructural Activity : SET OF IfcRelConnectsStructural Activity FOR RelatingElement;
END_ENTITY

SR

(IfcStructuralLinear

ENTITY IfcStructurallinearAction

SUBTYPE OF IfcStructuralCurveAction;

WHERE

SuitableLoadType : SIZEOF([' IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADLINEAR
FORCE!, 'TFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADTEMPERATURE =

Action) TYPEOF(SELF\IfcStructural Activity. AppliedLoad)) = 1;

ConstPredefined Type : SELF\lfcStructuralCurveAction. Predefined Type = lcStructuralCurveActivity
TypeEnum. CONST;
END_ENTITY
ENTITY IfcStructuralloadCase
SUBTYPE OF HcStructurall.oadGroup;

sEMfrE T SelfWeightCoefficients ; OPTIONAL LIST [3:3] OF IfcRatioMeasure;

(IfcStructural WHERE

LoadCase)

IsLoadCasePredefined Type : SELF\IfcStructurallLoadGroup. PredefinedType = Ifcl.oadGroupType
Enum. LOAD_CASE;
END_ENTITY

ENTITY IfcStructuralLoadGroup
SUPERTYPE OF (IfcStructuralLoadCase)
SUBTYPE OF IfcGroup;

PredefinedType :
ActionType

IfcLoadGroupTypeEnum;
IfcActionTypeEnum;
ActionSource ; IfcActionSourceTypeEnum;

Coefficient ; OPTIONAL IfcRatioMeasure;
AR A Purpose : OPTIONAL IfcLabel;
(IfcStructuralload
. INVERSE
Group) SourceOfResultGroup ;: SET [0:1] OF IfcStructuralResultGroup FOR ResultForLoadGroup;
LoadGroupFor : SET OF IfcStructural AnalysisModel FOR LoadedBy;
WHERE
HasObject Type : ( (PredefinedType <> HclLoadGroupTypeEnum. USERDEFINED) AND (ActionType <>
IfeActionTypeEnum. USERDEFINED) AND (ActionSource <_> IfcActionSource
TypeEnum. USERDEFINED) ) OR EXISTS(SELF\IfcObject. ObjectType) ;
END_ENTITY
ENTITY IfcStructuralMember
S g ABSTRACT SUPERTYPE OF(ONEOF (IfcStructuralCurveMember, IfcStructuralSurfaceMember))
(IfeStructural SUBTYPE OF IfcStructuralltem;
Member) INVERSE ) ) .
ConnectedBy : SET OF IfcRelConnectsStructuralMember FOR RelatingStructuralMember;
END_ENTITY
ENTITY IfcStructuralPlanarAction
SUBTYPE OF IfcStructuralSurfaceAction;
WHERE
g Al R AT (| SuitableLoadType : SIZEOF(['IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADPL
(IfeStructural ANARFORCE', ' IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADTEMPERATURE ]
PlanarAction) TYPEOF(SELF\IfcStructural Activity. AppliedLoad)) = 1;

ConstPredefinedType : SELF\IfcStructuralSurfaceAction. PredefinedType = IfcStructuralSurfaceActivity
TypeEnum. CONST;
END_ENTITY
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ik EXPRESS #fii£&
ENTITY IfcStructuralPointAction
SUBTYPE OF IfcStructural Action;
SRR WHERE
(IfcStructural SuitableLoad Type : SIZEOF([IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADSINGLE

PointAction)

FORCE,, ' TFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADSINGLEDISPLACEMENT '] *
TYPEOF(SELF\IchtructuralActivity. AppliEdLOad)) =1;
END ENTITY

MY R
(HcStructural Point
Connection)

ENTITY HcStructuralPointConnection

SUBTYPE OF IfcStructuralConnection;
ConditionCoordinateSystem ; OPTIONAL IfcAxis2Placement3D;
END ENTITY

S g A T i iy g
(HfcStructural Point
Reaction)

ENTITY HcStructuralPointReaction

SUBTYPE OF IfcStructuralReaction;

WHERE

SuitableLoadType : SIZEOF(['IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADSINGL
EFORCE', ' IFCSTRUCTURALLOADRESOURCE. IFCSTRUCTURALLOADSINGLEDISPLACEMENT ']
# TYPEOF(SELF\IfcStructural Activity. AppliedLoad)) = 1;

END_ENTITY

ZhHym R
(IfcStructural
Reaction)

ENTITY IHcStructuralReaction

ABSTRACT SUPERTYPE OF (ONEOF ( IfcStructural CurveReaction, IfcStructuralPointReaction, IfcStruc
turalSurfaceReaction))

SUBTYPE OF IfcStructural Activity;

END _ENTITY

B e |
(IfcStructural
ResultGroup)

ENTITY IfcStructuralResultGroup

SUBTYPE OF IfeGroup;

TheoryType : lHcAnalysisTheoryTypeEnum:
ResultForLoadGroup : OPTIONAL IfcStructuralloadGroup;
IsLinear : BOOLEAN;
INVERSE
ResultGroupFor
WHERE
HasObjectType : (TheoryType <. IfcAnalysisTheoryTypeEnum. USERDEFINED) OR EXISTS(SELF\
IfcObject. ObjectType) ;

END ENTITY

SET [0:1] OF IfcStructural AnalysisModel FOR HasResults;

SER T
(IfcStructural
SurfaceAction)

ENTITY HcStructuralSurfaceAction

SUPERTYPE OF (IfcStructuralPlanarAction)

SUBTYPE OF IfcStructural Action;

ProjectedOrTrue : OPTIONAL IfcProjectedOr Truel.engthEnum;

Predefined Type : HcStructuralSurfaceActivity TypeEnum;

WHERE

ProjectedlsGlobal : (NOT EXISTS ( ProjectedOrTrue)) OR ((ProjectedOrTrue < > PROJECTED _
LENGTH) OR (SELF\IHcStructural Activity. GlobalOrLocal = GLOBAL_COORDS));

HasObjectType : (PredefinedType <> IfcStructuralSurfaceActivityTypeEnum. USERDEFINED) OR EX
ISTS(SELF\IfcObject. ObjectType) ;

END_ENTITY

B hiolipe s
(HfcStructuralSurface
Connection)

ENTITY IcStructuralSurfaceConnection
SUBTYPE OF IfcStructuralConnection;
END _ENTITY

SER TR
(IfeStructural
SurfaceMember)

ENTITY IfcStructuralSurfaceMember

SUPERTYPE OF (IfcStructuralSurfaceMemberVarying)

SUBTYPE OF IfcStructuralMember;

PredefinedType : HcStructuralSurfaceMember TypeEnum;

Thickness : OPTIONAL IfcPositivelLengthMeasure;

WHERE

HasObjectType : (Predefined Type <.> HcStructuralSurfaceMemberTypeEnum. USERDEFINED) OR
EXISTS(SELF\IfcObject. ObjectType) ;

END ENTITY
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ik EXPRESS #i&
5 JE RE TR A ENTITY IfcStructuralSurfaceMemberVarying
(IfcStructuralSurface | SUBTYPE OF IfcStructuralSurfaceMember;
MemberVarying) END_ENTITY

ENTITY IfcStructuralSurfaceReaction
SUBTYPE OF IfcStructuralReaction;

ZEHEE R | PredefinedType : HcStructuralSurfaceActivityTypeEnum;

(IfcStructuralSurface | WHERE

Reaction) HasPredefinedType : (PredefinedType <> IfcStructuralSurface ActivityTypeEnum. USERDEFINED) OR

EXISTS(SELF\IfcObject. ObjectType) ;
END ENTITY

C.4 Eil 5N H

C. 4.1 i S5Np72mM EXPRESS iRk 45 4% C. 4. 1 (WHL5E .,
* C 4.1 FHiESEBEB A EXPRESS #if
kA EXPRESS #ik
TYPE HcFireSuppressionTerminal TypeEnum = ENUMERATION OF (
BREECHINGINLET,
s FIREHYDRANT,
RRAS L HOSEREEI
HIHE OSEREEL
feFineSubmession | SPRINKLER,
- ¢ _“EIT” pprg’b‘o“) SPRINKLERDEFLECTOR,
erminal I ypeEnum USERDEFINED,
NOTDEFINED) ;
END TYPE

KRR
PRI
(IfcInterceptor
TypeEnum)

TYPE HclnterceptorTypeEnum = ENUMERATION OF (
CYCLONIC,

GREASE,

OIL,

PETROL,

USERDEFINED,

NOTDEFINED);

END_TYPE

PARR RS
(IfcSanitary Terminal
TypeEnum)

TYPE HcSanitaryTerminal TypeEnum = ENUMERATION OF (
BATH,

BIDET,

CISTERN,

SHOWER,

SINK,
SANITARYFOUNTAIN,
TOILETPAN,

URINAL,
WASHHANDBASIN,
WCSEAT,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

SEE A
AP A
(HcStackTerminal
TypeEnum)

TYPE HcStackTerminal TypeEnum = ENUMERATION OF (
BIRDCAGE,

COWL,

RAINWATERHOPPER,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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B3] EXPRESS ##iiR
TYPE HcWasteTerminal TypeEnum = ENUMERATION OF (
FLOORTRAP,
FLOORWASTE,
i GULLYSUMP,
ﬁkiziig GULLYTRAP,
) ROOFDRAIN,
(IfcWasteTerminal )
WASTEDISPOSALUNIT,
TypeEnum)
WASTETRAP,
USERDEFINED,
NOTDEFINED) ;
END TYPE
C. 4.2 HiEYSHPLAN EXPRESS #i£ 0 f5 4% C. 4.2 HLE.
F* C. 4.2 FE5HEMER EXPRESS #if
ik EXPRESS 5

ENTITY IfcFireSuppressionTerminal
SUBTYPE OF IfcFlowTerminal ;
Predefined Type : OPTIONAL IfcFireSuppression Terminal TypeEnum;
WHERE

KKF T F CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z> HcFireSuppressionTer

(IfcFireSuppression

Terminal)

minal TypeEnum. USERDEFINED) OR ((PredefinedType = IfcFireSuppressionTerminal TypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR ('IFCPLUMBINGFIREPROTECTIONDOM

AIN. IFCFIRESUPPRESSIONTERMINALTYPE ' IN TYPEOF ( SELF \ IfcObject. IsTypedBy [ 1 ]
. RelatingType) ) ;

END_ENTITY

R S i A
(IfcFireSuppression
Terminal Type)

ENTITY HcFireSuppressionTerminal Type
SUBTYPE OF IfcFlowTerminal Type;
Predefined Type :
WHERE
CorrectPredefined Type : (Predefined Type <Z> HcFireSuppressionTerminal TypeEnum. USERDEFINED) OR
((Predefined Type = IfcFireSuppression Terminal TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcEle-
mentType. ElementType));

END ENTITY

IfcFireSuppressionTerminal TypeEnum;

[EEN = a3

(IfcInterceptor)

ENTITY IfcInterceptor

SUBTYPE OF IfcFlowTreatmentDevice;

Predefined Type : OPTIONAL IfcInterceptor TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <<= IfcInterceptorType
Enum. USERDEFINED) OR ((PredefinedType = HcInterceptorT'ypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCPLUMBINGFIREPROTECTIONDOMAIN.
IFCINTERCEPTORTYPE' IN TYPEOF(SELE\IfcObject. IsTypedBy[ 1]. Relating Type)) ;

END_ENTITY

5K
WRER
(IfcInterceptor Type)

ENTITY IfcInterceptorType

SUBTYPE OF IfcFlowTreatmentDevice Type;
PredefinedT'ype :
WHERE
CorrectPredefinedType ; (PredefinedType <> IcInterceptorTypeEnum. USERDEFINED) OR ((Predefined
Type = lcInterceptorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.

ElementType) ) s END_ENTITY

IfcInterceptor TypeEnum;
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Ttk EXPRESS f#i#
ENTITY IfcSanitaryTerminal
SUBTYPE OF IfcFlowTerminal;
PredefinedType : OPTIONAL IfcSanitaryTerminal TypeEnum;
WHERE
PHE CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSanitaryTerminal

(IHfcSanitary Terminal)

TypeEnum. USERDEFINED) OR ((PredefinedType = HcSanitaryTerminal TypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCPLUMBINGFIREPROTECTIONDOM

AIN. IFCSANITARYTERMINALTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;
END_ENTITY

PA: R AR
(IcSanitary
Terminal Type)

ENTITY IfcSanitaryTerminal Type
SUBTYPE OF IfcFlowTerminal Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <{>> IfcSanitaryTerminal TypeEnum. USERDEFINED) OR
((PredefinedType = HcSanitaryTerminal TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) ;

END_ENTITY

IfcSanitary Terminal TypeEnum;

SEERWIR R
(IfcStack Terminal)

ENTITY IfcStackTerminal

SUBTYPE OF lcFlowTerminal;

PredefinedType : OPTIONAL IfcStackTerminal TypeEnum;

WHERE

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

CorrectTypeAssigned : (SIZEOF (IsTypedBy) = 0) OR (' IFCPLUMBINGFIREPROTECTIONDOM
AIN. IFCSTACKTERMINALTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type)) ;
END_ENTITY

S BRI A
(IcStack Terminal Type )

ENTITY IfcStackTerminal Type
SUBTYPE OF IfcFlowTerminal Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcStackTerminal TypeEnum. USERDEFINED) OR ((Pre-
definedType = IfcStackTerminal TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc

ElementType. ElementType) ) ;

END_ENTITY

IfcStack Terminal TypeEnum;

ENTITY IfcWasteTerminal
SUBTYPE OF IfcFlowTerminal ;

PredefinedType : OPTIONAL IfcWasteTerminal TypeEnum;
WHERE
Herk R i 5 CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcWasteTerminal

(IfcWasteTerminal ) TypeEnum. USERDEFINED) OR (( PredefinedType = IfcWasteTerminal TypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCPLUMBINGFIREPROTECTIONDOMAIN.
IFCWASTETERMINALTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[1]. Relating Type)) ;
END_ENTITY
ENTITY IfcWasteTerminal Type
SUBTYPE OF IfcFlowTerminal Type;

. PredefinedType : IfcWasteTerminal TypeEnum;
ﬁtfkﬂiﬁé&%%ﬁ WHERE
(IchaTs;t;'l;jmnnﬂl CorrectPredefinedType : (PredefinedType <Z>> IfcWasteTerminal TypeEnum. USERDEFINED) OR ((Pred

efinedType = lfcWasteTerminal TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
END_ENTITY
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C.5.1 WEl= RNy EXPRESS #id i fF 63 C. 5. 1 IYHE .

#C.5.1 BBETEIEIY EXPRESS #if

£ EXPRESS #1
TYPE IfcAirTerminalBoxTypeEnum = ENUMERATION OF (
CONSTANTFLOW,
% RSB HA | VARIABLEFLOWPRESSUREDEPENDANT,

(IfcAirTerminal VARIABLEFLOWPRESSUREINDEPENDANT,

BoxTypeEnum) USERDEFINED,
NOTDEFINED) ;
END_TYPE
TYPE lfcAirTerminal TypeEnum = ENUMERATION OF (
DIFFUSER,

simm s | ORILLE.

(IfeAirTerminal LO[:IVRE ’

TypeEnum) REGISTER,

USERDEFINED,
NOTDEFINED) ;
END TYPE

TYPE HeAirToAirHeatRecoveryTypeEnum = ENUMERATION OF ¢
FIXEDPLATECOUNTERFLOWEXCHANGER,
FIXEDPLATECROSSFLOWEXCHANGER,
FIXEDPLATEPARALLELFLOWEXCHANGER,

=H S IEE ROTARYWHEEL,
i e i RUNAROUNDCOILLOOP,
(IfcAirToAirHeat HEATPIPE,
Recovery TWINTOWERENTHALPYRECOVERYLOOPS,
TypeEnum) THERMOSIPHONSEALEDTUBEHEATEXCHANGERS,
THERMOSIPHONCOILTYPEHEATEXCHANGERS,
USERDEFINED,
NOTDEFINED) ;
END TYPE
TYPE HcBoilerTypeEnum = ENUMERATION OF (
R WATER,
(fcBoiler STEAM,
TypeEnum) USERDEFINED;
NOTDEFINED) ;
END_TYPE
TYPE IfcBurnerTypeEnum = ENUMERATION OF (
iyt i USERDEFINED,
(IfcBurnerTypeEnum)| NOTDEFINED) ;
END_TYPE
TYPE HcChillerTypeEnum = ENUMERATION OF (
AIRCOOLED,
4 WATER(DOLED;
USERDEFINED,
NOTDEFINED) ;
END TYPE

fEAA
(IfcCoil TypeEnum)

TYPE IfcCoil TypeEnum = ENUMERATION OF (
DXCOOLINGCOIL,
ELECTRICHEATINGCOIL.,
GASHEATINGCOIL,
HYDRONICCOIL,
STEAMHEATINGCOIL,
WATERCOOLINGCOIL,
WATERHEATINGCOIL,
USERDEFINED,
NOTDEFINED) ;
END_TYPE
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4R
(IfcCompressor
TypeEnum)

TYPE HcCompressor TypeEnum = ENUMERATION OF (
DYNAMIC,
RECIPROCATING,
ROTARY,

SCROLL,

TROCHOIDAL,
SINGLESTAGE,

BOOSTER,

OPENTYPE,

HERMETIC,
SEMIHERMETIC,
WELDEDSHELLHERMETIC,
ROLLINGPISTON,
ROTARYVANE,
SINGLESCREW,
TWINSCREW,
USERDEFINED,
NOTDEFINED) ;

END TYPE

o EE AT A
(H{cCondenser
TypeEnum)

TYPE HcCondenserTypeEnum = ENUMERATION OF (
AIRCOOLED,
EVAPORATIVECOOLED,
WATERCOOLED,
WATERCOOLEDBRAZEDPLATE,
WATERCOOLEDSHELLCOIL,
WATERCOOLEDSHELLTUBE,
WATERCOOLEDTUBEINTURE,
USERDEFINED,

NOTDEFINED) ;

END TYPE

(IfcCooledBeam
TypeEnum)

TYPE IfcCooledBeamTypeEnum = ENUMERATION OF (
ACTIVE,

PASSIVE,

USERDEFINED,

NOTDEFINED) ;

END TYPE

BRI
(IfcCooling Tower
TypeEnum)

TYPE IfcCoolingTower TypeEnum = ENUMERATION OF (¢
NATURALDRAFT,

MECHANICALINDUCEDDRAFT,
MECHANICALFORCEDDRAFT,

USERDEFINED,

NOTDEFINED) ;

END TYPE

g
(IfcDamper TypeEnum)

TYPE HcDamperTypeEnum = ENUMERATION OF (
BACKDRAFTDAMPER,
BALANCINGDAMPER,
BLASTDAMPER,
CONTROLDAMPER,
FIREDAMPER,
FIRESMOKEDAMPER,
FUMEHOODEXHAUST,
GRAVITYDAMPER,
GRAVITYRELIEFDAMPER,
RELIEFDAMPER.
SMOKEDAMPER,
USERDEFINED,
NOTDEFINED) ;
END_TYPE
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R AC (2 A
(IfcDuctFitting
TypeEnum)

TYPE IcDuctFittingTypeEnum = ENUMERATION OF (
BEND,
CONNECTOR,
ENTRY,

EXIT,
JUNCTION,
OBSTRUCTION,
TRANSITION,
USERDEFINED,
NOTDEFINED);
END TYPE

WEBER
(IfcDuctSegment
TypeEnum)

TYPE HcDuctSegmentTypeEnum = ENUMERATION OF (
RIGIDSEGMENT,

FLEXIBLESEGMENT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

ARV 2t
(IfcDuctSilencer
TypeEnum)

TYPE HcDuctSilencerTypeEnum = ENUMERATION OF (
FLATOVAL,

RECTANGULAR,

ROUND,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

KB 2R
(IfcEngine TypeEnum)

TYPE HcEngineTypeEnum = ENUMERATION OF (
EXTERNALCOMBUSTION,
INTERNALCOMBUSTION,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

(IfcEvaporativeCooler
TypeEnum)

TYPE HcEvaporativeCoolerTypeEnum = ENUMERATION OF (
DIRECTEVAPORATIVERANDOMMEDIAAIRCOOLER,
DIRECTEVAPORATIVERIGIDMEDIAAIRCOOLER,
DIRECTEVAPORATIVESLINGERSPACKAGEDAIRCOOLER,
DIRECTEVAPORATIVEPACKAGEDROTARYAIRCOOLER,
DIRECTEVAPORATIVEAIRWASHER,
INDIRECTEVAPORATIVEPACKAGEAIRCOOLER,
INDIRECTEVAPORATIVEWETCOIL,
INDIRECTEVAPORATIVECOOLINGTOWERORCOILCOOLER,
INDIRECTDIRECTCOMBINATION,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

(IfcEvaporator
TypeEnum)

TYPE HcEvaporatorTypeEnum = ENUMERATION OF (
DIRECTEXPANSION,
DIRECTEXPANSIONSHELLANDTUBE,
DIRECTEXPANSIONTUBEINTURE,
DIRECTEXPANSIONBRAZEDPLATE,
FLOODEDSHELLANDTUBE,

SHELLANDCOIL,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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EXPRESS ##it

AH KA
(fcFanTypeEnum)

TYPE IcFanTypeEnum = ENUMERATION OF (
CENTRIFUGALFORWARDCURVED,
CENTRIFUGALRADIAL,
CENTRIFUGALBACKWARDINCLINEDCURVED,
CENTRIFUGALAIRFOIL,

TUBEAXIAL,

VANEAXIAL,

PROPELLORAXIAL,

USERDEFINED,

NOTDEFINED) ;

END TYPE

g AR AR
(IfcFilter TypeEnum)

TYPE IcFilterTypeEnum = ENUMERATION OF (
AIRPARTICLEFILTER,
COMPRESSEDAIRFILTER,

ODORFILTER,

OILFILTER,

STRAINER,

WATERFILTER,

USERDEFINED,

NOTDEFINED) ;

END TYPE

biTh g =ty
(IfcFlowMeter
TypeEnum)

TYPE HcFlowMeterTypeEnum = ENUMERATION OF (
ENERGYMETER,

GASMETER,

OILMETER,

WATERMETER,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

(I{cHeatExchanger
TypeEnum)

TYPE HcHeatExchangerTypeEnum = ENUMERATION OF (
PLATE,
SHELLANDTUBE,
USERDEFINED,
NOTDEFINED) ;
END TYPE

TR AF A
(IfcHumidifier
TypeEnum)

TYPE HeHumidifier TypeEnum = ENUMERATION OF (
STEAMINJECTION,
ADIABATICAIRWASHER,
ADIABATICPAN,
ADIABATICWETTEDELEMENT,
ADIABATICATOMIZING,
ADIABATICULTRASONIC,
ADIABATICRIGIDMEDIA,
ADIABATICCOMPRESSEDAIRNOZZLE,
ASSISTEDELECTRIC,
ASSISTEDNATURALGAS,
ASSISTEDPROPANE,
ASSISTEDBUTANE,
ASSISTEDSTEAM,

USERDEFINED,

NOTDEFINED) ;

END TYPE
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EXPRESS &

BE i &2 Ay
(IfcMedicalDevice
TypeEnum)

TYPE IfcMedicalDevice TypeEnum = ENUMERATION OF (
AIRSTATION,

FEEDAIRUNIT,

OXYGENGENERATOR,

OXYGENPLANT,

VACUUMSTATION,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

Fil AR
(IfcPipeFitting
TypeEnum)

TYPE IfcPipeFitting TypeEnum = ENUMERATION OF (
BEND,
CONNECTOR,
ENTRY,

EXIT,
JUNCTION,
OBSTRUCTION,
TRANSITION,
USERDEFINED,
NOTDEFINED);
END_TYPE

KB
(H{cPipeSegment
TypeEnum)

TYPE HcPipeSegmentTypeEnum = ENUMERATION OF (
CULVERT,

FLEXIBLESEGMENT,

RIGIDSEGMENT,

GUTTER,

SPOOL,

USERDEFINED,

NOTDEFINED) ;

END TYPE

AR
(IfcPumpTypeEnum)

TYPE IcPumpTypeEnum = ENUMERATION OF (
CIRCULATOR,
ENDSUCTION,
SPLITCASE,
SUBMERSIBLEPUMP,
SUMPPUMP,
VERTICALINLINE,
VERTICALTURBINE,
USERDEFINED,
NOTDEFINED) ;

END TYPE

Bl AR 2L A
(IfcSpaceHeater
TypeEnum)

TYPE HcSpaceHeater TypeEnum = ENUMERATION OF (
CONVECTOR,

RADIATOR,

USERDEFINED,

NOTDEFINED) ;

END TYPE

TKFAZEAR
(IfcTank TypeEnum)

TYPE IfcTankTypeEnum = ENUMERATION OF (
BASIN,
BREAKPRESSURE,
EXPANSION,
FEEDANDEXPANSION,
PRESSUREVESSEL,
STORAGE,

VESSEL,
USERDEFINED,
NOTDEFINED) ;
END_TYPE
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B
(IfcTubeBundle
TypeEnum)

TYPE HcTubeBundleTypeEnum = ENUMERATION OF (
FINNED,

USERDEFINED,

NOTDEFINED);

END_TYPE

— et A g
(HfcUnitaryEquipment
TypeEnum)

TYPE HcUnitaryEquipment TypeEnum = ENUMERATION OF (
AIRHANDLER,

AIRCONDITIONINGUNIT,

DEHUMIDIFIER,

SPLITSYSTEM,

ROOFTOPUNIT,

USERDEFINED,

NOTDEFINED) ;

END TYPE

(W2
(IfcValve TypeEnum)

TYPE IfcValveTypeEnum = ENUMERATION OF (
AIRRELEASE,
ANTIVACUUM,
CHANGEOVER,
CHECK,
COMMISSIONING,
DIVERTING,
DRAWOFFCOCK,
DOUBLECHECK,
DOUBLEREGULATING,
FAUCET,

FLUSHING,
GASCOCK,

GASTAP,

ISOLATING,

MIXING,
PRESSUREREDUCING,
PRESSURERELIEF,
REGULATING,
SAFETYCUTOFF,
STEAMTRAP,
STOPCOCK,
USERDEFINED,
NOTDEFINED) ;

END TYPE

e i B 2 A
(HcVibrationIsolator
TypeEnum)

TYPE IfcVibrationIsolator TypeEnum = ENUMERATION OF (
COMPRESSION,

SPRING,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

C.5.2 BEE=ZsEihng EXPRESS fiknif4a#£E C.5. 2 IHLE.

#F C.5.2 MBEETIALEE EXPRESS #iif

Lk EXPRESS #i#
ENTITY IfcAirTerminal
SUBTYPE OF IfcFlowTerminal ;
PredefinedType : OPTIONAL IfcAirTerminal TypeEnum;
WHERE
TR AR i CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IHcAirTerminal Type

(IfcAirTerminal)

Enum. USERDEFINED) OR ((PredefinedType = IfcAirTerminal TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('[FCHVACDOMAIN. [FCAIRTERMINALTYPE'
IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));

END_ENTITY

o 452 ¢




&R C.5.2

EXPRESS #i£

1 AR I
(HcAirTerminalBox)

ENTITY IfcAirTerminalBox

SUBTYPE OF IfcFlowController;

Predefined Type : OPTIONAL IfcAirTerminalBoxTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcAirTerminalBox
TypeEnum. USERDEFINED) OR (( PredefinedType = IfcAirTerminalBoxTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.
IFCAIRTERMINALBOXTYPE'IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END ENTITY

1 AR 3 i R 2 A
(HfcAirTerminal
BoxType)

ENTITY IfcAirTerminalBoxType
SUBTYPE OF IfcFlowControllerType;
Predefined Type .
WHERE
CorrectPredefined Type : (PredefinedType <C>> HcAirTerminal BoxTypeEnum. USERDEFINED) OR
((PredefinedType = IfcAirTerminalBoxTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) s

END_ENTITY

IfcAirTerminal BoxTypeEnum;

23R H L D 2R
(HcAirTerminal Type)

ENTITY IHcAirTerminal Type
SUBTYPE OF IfcFlowTerminal Type;
Predefined Type :
WHERE
CorrectPredefined Type : (PredefinedType <> HcAirTerminal TypeEnum. USERDEFINED) OR
((PredefinedType = IfcAirTerminal TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END _ENTITY

IfcAirTerminal TypeEnum;

FERESRR
B ga-3
(IfcAirToAirHeat
Recovery)

ENTITY IfcAirToAirHeatRecovery

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcAirToAirHeatRecoveryTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcAirToAirHeat
RecoveryTypeEnum. USERDEFINED) OR ((PredefinedType = IfcAirToAirHeatRecovery

TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType))

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.
IFCAIRTOAIRHEATRECOVERYTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[ 1]. Relating Type)) ;
END_ENTITY

ENTITY IfcAirToAirHeatRecoveryType
SUBTYPE OF IfcEnergyConversionDevice Type;

SRR PredefinedType : IfcAirToAirHeatRecoveryTypeEnum;
st 2 Y WHERE
(IfcAirToAirHeat | CorrectPredefinedType : (PredefinedType <Z>> IcAirToAirHeatRecoveryTypeEnum. USERDEFINED) OR
RecoveryType) ((PredefinedType = HcAirToAirHeatRecoveryTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END_ENTITY
ENTITY IHcBoiler
SUBTYPE OF IfcEnergyConversionDevice;
PredefinedType : OPTIONAL IfcBoilerTypeEnum;
WHERE
g CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcBoiler
(IfcBoiler) TypeEnum. USERDEFINED) OR ((PredefinedType = IfcBoilerTypeEnum. USERDEFINED) AND EXISTS

(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCBOILERTYPE'IN
TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type)) ;

END_ENTITY
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oy eI
(IfcBoilerType)

ENTITY IicBoilerType

SUBTYPE OF IfcEnergyConversionDevice Type;

Predefined Type : fcBoiler TypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z>> IfcBoilerTypeEnum. USERDEFINED) OR ((PredefinedType
= IfcBoilerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. ElementType)) s
END_ENTITY

KAERE
(IfcBurner)

ENTITY IfcBurner

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcBurnerTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcBurnerType

Enum. USERDEFINED) OR ((PredefinedType = IfcBurnerTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCBURNERTYPE'IN TY
PEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END_ENTITY

Phpeas Rl
(IfcBurnerType)

ENTITY IfcBurnerType

SUBTYPE OF IfcEnergyConversionDevice Type;
Predefined Type :
WHERE
CorrectPredefinedType : (PredefinedType <.>> IfcBurnerTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcBurnerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

IfcBurnerTypeEnum;

e KL
(IfeChiller)

ENTITY IfcChiller

SUBTYPE OF IcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcChillerTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcChillerType

Enum. USERDEFINED) OR ((PredefinedType = IfcChillerTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType));

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR CIFCHVACDOMAIN. IFCCHILLERTYPE'IN TY
PEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END_ENTITY

KBRS
(IfcChillerType)

ENTITY IfcChillerType

SUBTYPE OF lfcEnergyConversionDevice Type;

PredefinedType : IfcChillerTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z>> IfcChillerTypeEnum. USERDEFINED) OR ( (Predefined
Type = IfcChillerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;
END_ENTITY

"E
(TfeCoil)

ENTITY IfcCoil

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcCoil TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_> IfcCoil Type

Enum. USERDEFINED) OR ((PredefinedType = IfcCoilTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (' IFCHVACDOMAIN. IFCCOILTYPE'IN TYPEOF
(SELF\HcObject. IsTypedBy[ 1]. RelatingType));

END_ENTITY

R HRA
(IfcCoil Type)

ENTITY IfcCoilType

SUBTYPE OF IfcEnergyConversionDevice Type;

PredefinedType : IfcCoil TypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z> IfcCoil TypeEnum. USERDEFINED) OR ((PredefinedType
= IfcCoil TypeEnum. USERDEFINED) AND EXISTS(SELF\I{fcElementType. ElementType)) ;
END_ENTITY
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(IfcCompressor)

ENTITY IfcCompressor

SUBTYPE OF IfcFlowMovingDevice;

Predefined Type : OPTIONAL IfcCompressorTypeEnum;

WHERE

CorrectPredefined Type ;: NOT(EXISTS(PredefinedType)) OR (Predefined Type <Z=> IfcCompressorType
Enum. USERDEFINED) OR ((PredefinedType = IfcCompressorTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF (IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCCOMPRESSORTYPE'
IN TYPEOF (SELF\IfcObject. IsTypedBy[1]. RelatingType));

END ENTITY

FE4rl 2
(IfcCompressor Type)

ENTITY IfcCompressorType

SUBTYPE OF IfcFlowMovingDevice Type;
PredefinedT'ype :
WHERE
CorrectPredefined Type ; (PredefinedType <_>> HcCompressorTypeEnum. USERDEFINED) OR
((PredefinedType = IfcCompressorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END ENTITY

IfcCompressorTypeEnum;

B EERE
(IfcCondenser)

ENTITY IfcCondenser

SUBTYPE OF IfcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcCondenserTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <<= IfcCondenserType
Enum. USERDEFINED) OR ((PredefinedType = IfcCondenserTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type)) ;

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

END_ENTITY

g
(I{cCondenser Type)

ENTITY IfcCondenserType

SUBTYPE OF IfcEnergyConversionDevice Type;
PredefinedT'ype :
WHERE
CorrectPredefined Type : (Predefined Type <<>> H{cCondenser TypeEnum. USERDEFINED) OR ((Predefined
Type = IfcCondenser TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END ENTITY

IfcCondenser TypeEnum;

g
(IfcCooledBeam)

ENTITY IfcCooledBeam

SUBTYPE OF IfcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcCooledBeamTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <Z> IfcCooledBeamTypeEn
um. USERDEFINED) OR ((PredefinedType = IfcCooledBeamTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) — 0) OR (' IFCHVACDOMAIN. IFCCOOLEDBEAMTYPE'
IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END ENTITY

el
(IfcCooledBeamType)

ENTITY IfcCooledBeamType

SUBTYPE OF IfcEnergyConversionDevice Type;

Predefined Type : IfcCooledBeamTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcCooledBeamTypeEnum. USERDEFINED) OR
((Predefined Type = IfcCooledBeamTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END ENTITY
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ENTITY IfcCoolingTower
SUBTYPE OF IcEnergyConversionDevice;
Predefined Type : OPTIONAL IfcCoolingTowerTypeEnum;
WHERE
it CorrectPredefinedType : NOT(EXISTS(Predefined Type)) OR (PredefinedType <> IfcCoolingTower

(IfcCooling Tower)

TypeEnum. USERDEFINED) OR ((PredefinedType = IHcCooling Tower TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

Correct TypeAssigned : (SIZEOF (IsTypedBy) = 0) OR (' IFCHVACDOMAIN. IFCCOOLINGTOWER
TYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END_ENTITY

Y HIE AR
(IfcCooling
TowerType)

ENTITY IfcCoolingTowerType

SUBTYPE OF IfcEnergyConversionDevice Type;

PredefinedType : IfcCoolingTowerTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <Z> IfcCoolingTowerTypeEnum. USERDEFINED) OR
((PredefinedType = IfcCoolingTower TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

A
(IfcDamper)

ENTITY IfcDamper

SUBTYPE OF IfcFlowController;

PredefinedType : OPTIONAL IfcDamperTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> IfcDamperType
Enum. USERDEFINED) OR ((PredefinedType = IfcDamperTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. Object Type)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('TFCHVACDOMAIN. IFCDAMPERTYPE'IN TY
PEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END_ENTITY

e
(IfcDamperType)

ENTITY IfcDamperType

SUBTYPE OF IfcFlowControllerType;

Predefined Type : IfcDamperTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcDamperTypeEnum. USERDEFINED) OR ((Predefined
Type = IfcDamperTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

A B
(IfcDuctFitting)

ENTITY HcDuctFitting

SUBTYPE OF IfcFlowFitting;

PredefinedType : OPTIONAL IfcDuctFittingTypeEnum;

WHERE

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

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

END_ENTITY

R FC A
(IfcDuctFitting Type)

ENTITY IfcDuctFittingType

SUBTYPE OF IicFlowFitting Types

Predefined Type : IfcDuctFittingTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <Z>> IfcDuctFittingTypeEnum. USERDEFINED) OR
((PredefinedType = IfcDuctFittingTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY
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WA B
(IfcDuctSegment)

ENTITY HcDuctSegment

SUBTYPE OF IfcFlowSegment;

Predefined Type : OPTIONAL IfcDuctSegment TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcDuctSegment Type
Enum. USERDEFINED) OR ((PredefinedType = IfcDuctSegmentTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCDUCTSEGMENTTYPE

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

END_ENTITY

A B
(IfcDuctSegmentType)

ENTITY IfcDuctSegmentType
SUBTYPE OF IfcFlowSegmentType;
PredefinedT'ype :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcDuctSegmentTypeEnum. USERDEFINED) OR
((Predefined Type = IfcDuctSegment TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));

END _ENTITY

IfcDuctSegmentTypeEnum;

KB
(HcDuctSilencer)

ENTITY IfcDuctSilencer

SUBTYPE OF IfcFlowTreatmentDevice;

PredefinedType : OPTIONAL IfcDuctSilencerTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> H{cDuctSilencer Type
Enum. USERDEFINED) OR ((PredefinedType = IfcDuctSilencerTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCDUCTSILENCERTYPE

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

END_ENTITY

AR s
(HcDuctSilencerType)

ENTITY IfcDuctSilencer Type
SUBTYPE OF IfcFlowTreatmentDeviceType;

Predefined Type : fcDuctSilencerTypeEnum;
WHERE
CorrectPredefinedType ; (PredefinedType < = HcDuctSilencerTypeEnum. USERDEFINED) OR ((Pre-

defined Type = TfcDuctSilencer TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type.
ElementType));
END ENTITY

KL
(IfcEngine)

ENTITY IfcEngine

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcEngineTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcEngineType

Enum. USERDEFINED) OR ((PredefinedType = IfcEngineTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCENGINETYPE'IN TY
PEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType));

END_ENTITY

RN
(IfcEngineType)

ENTITY IfcEngineType

SUBTYPE OF IfcEnergyConversionDevice Type;
Predefined Type :
WHERE
CorrectPredefined Type : (Predefined Type <<>> HcEngineTypeEnum. USERDEFINED) OR ((Predefined
Type = lfcEngineTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END ENTITY

IfcEngineTypeEnum;
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ERILHE
(IfcEvaporative
Cooler)

ENTITY IfcEvaporativeCooler

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcEvaporativeCoolerTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IfcEvaporativeCooler
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcEvaporativeCoolerTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

ERGHIRREE

(IfcEvaporative
CoolerType)

ENTITY IfcEvaporativeCooler Type

SUBTYPE OF IfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefinedType : ( PredefinedType < >> IfcEvaporativeCoolerTypeEnum. USERDEFINED) OR
((PredefinedType = IfcEvaporativeCoolerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

IfcEvaporativeCooler TypeEnum;

BRE

(IfcEvaporator)

ENTITY IfcEvaporator

SUBTYPE OF IfcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcEvaporatorTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> IfcEvaporatorTypeE-
num. USERDEFINED) OR ((PredefinedType = IfcEvaporatorTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType));

Correct TypeAssigned : (SIZEOF (IsTypedBy) = 0 OR ('IFCHVACDOMAIN. IFCEVAPORATORTYPE'
IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)
END_ENTITY

H

~

R AR
(IfcEvaporatorType)

ENTITY IfcEvaporatorType

SUBTYPE OF IfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <> IfcEvaporatorTypeEnum. USERDEFINED) OR
((PredefinedType = IfcEvaporatorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY

IfcEvaporator TypeEnum;

KA
(IfcFan)

ENTITY IfcFan

SUBTYPE OF HcFlowMovingDevice;

PredefinedType : OPTIONAL IfcFanTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <. IfcFan

TypeEnum. USERDEFINED) OR ((PredefinedType = IfcFanTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF (IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCFANTYPE'IN TYPEOF
(SELF\fcObject. IsTypedBy[ 1]. RelatingType));

END_ENTITY

AH KA
(IfcFanType)

ENTITY IfcFanType

SUBTYPE OF IcFlowMovingDevice Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <Z > IcFanTypeEnum. USERDEFINED) OR ((PredefinedType
= IlfcFanTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

IfcFanTypeEnum;
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(HcFilter)

ENTITY IcFilter

SUBTYPE OF IfcFlowTreatmentDevice;

PredefinedType : OPTIONAL IfcFilterTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcFilter TypeEnum.
USERDEFINED) OR ((PredefinedType = IfcFilterTypeEnum. USERDEFINED) AND EXISTS (SELF\
IfcObject. ObjectType)) ;

CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCFILTERTYPE'IN
TYPEOF(SELF\IfcObject. Is TypedBy[ 1]. RelatingType)) ;

END_ENTITY

(IfcFilterType)

ENTITY IfcFilterType

SUBTYPE OF IfcFlowTreatmentDeviceType;
PredefinedT'ype :
WHERE
CorrectPredefined Type : (Predefined Type <<>> HcFilterTypeEnum. USERDEFINED) OR ((Predefined Type
= IcFilterTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));

END ENTITY

IcFilterTypeEnum;

gt
(IfcFlowMeter)

ENTITY HcFlowMeter

SUBTYPE OF IfcFlowController;

Predefined Type : OPTIONAL IfcFlowMeter TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> IfcFlowMeterType
Enum. USERDEFINED) OR ((PredefinedType = HcFlowMeter TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (' [FCHVACDOMAIN. IRCFLOWMETERTYPE'IN
TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END ENTITY

R
(IfcFlowMeter Type)

ENTITY IfcFlowMeterType
SUBTYPE OF IfcFlowControllerType;
Predefined Type :
WHERE
CorrectPredefined Type : (PredefinedType <Z > HcFlowMeterTypeEnum. USERDEFINED) OR (( Pre-
definedType = IfcFlowMeterTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END_ENTITY

IfcFlowMeter TypeEnum;

(I{cHeatExchanger)

ENTITY IfcHeatExchanger

SUBTYPE OF IfcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcHeatExchangerTypeEnumj;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcHeatExchanger
TypeEnum. USERDEFINED) OR (( PredefinedType = IfcHeatExchangerTypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

END ENTITY

HRRA T
(IfcHeatExchanger
Type)

ENTITY IfcHeatExchangerType

SUBTYPE OF IfcEnergyConversionDevice Type;
PredefinedT'ype :
WHERE
CorrectPredefinedType : (PredefinedType <C>> IfcHeatExchangerTypeEnum. USERDEFINED) OR
((PredefinedType = IfcHeatExchanger TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

IfcHeatExchangerTypeEnum;
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i #%
(HfcHumidifier)

ENTITY HfcHumidifier

SUBTYPE OF IcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcHumidifierTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> HcHumidifierType
Enum. USERDEFINED) OR ((PredefinedType = IfcHumidifier TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCHUMIDIFIERTYPE' IN
TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type));

END_ENTITY

T2
(HcHumidifier Type)

ENTITY HcHumidifierType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <<>> IfcHumidifier TypeEnum. USERDEFINED) OR ((Pre
definedType = IfcHumidifierTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcHumidifier TypeEnum;

E R i &
(IfcMedicalDevice)

ENTITY IfcMedicalDevice

SUBTYPE OF IfcFlowTerminal;

PredefinedType : OPTIONAL IfeMedical Device TypeEnum;

WHERE

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

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.
IFCMEDICALDEVICETYPE' IN TYPEOF(SELF\IicObject. IsTypedBy[1]. RelatingType) ) ;
END_ENTITY

B % a2 il
(H{cMedicalDevice
Type)

ENTITY IfcMedicalDeviceType

SUBTYPE OF IfcFlowTerminal Type;

PredefinedTypE B ]fcMedicalDevIceTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <<= IfcMedicalDevice TypeEnum. USERDEFINED) OR ((Pre
definedType = IfcMedicalDevice TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY

KE R
(IfcPipeFitting)

ENTITY IfcPipeFitting

SUBTYPE OF IfcFlowFitting;

PredefinedType : OPTIONAL IcPipeFittingTypeEnum;

WHERE

CorrectPredefinedType ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcPipeFittingType
Enum. USERDEFINED) OR ( (PredefinedType = HcPipeFitting TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType));

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

END_ENTITY

KB R
(IfcPipeFitting Type)

ENTITY IicPipeFitting Type
SUBTYPE OF IcFlowFitting Type;

PredefinedType : IfcPipeFittingTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> IfcPipeFittingTypeEnum. USERDEFINED) OR ((Pre
definedType = lcPipeFitting TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type.
ElementType));

END_ENTITY
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ENTITY IfcPipeSegment
SUBTYPE OF IfcFlowSegment;
Predefined Type : OPTIONAL IfcPipeSegmentTypeEnum;
WHERE
KEE CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcPipeSegmentType

(IfcPipeSegment)

Enum. USERDEFINED) OR ((PredefinedType = IfcPipeSegmentTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

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

END ENTITY

KB B A
(IfcPipeSegmentType)

ENTITY IfcPipeSegment Type
SUBTYPE OF IfcFlowSegment Type;
PredefinedT'ype :
WHERE
CorrectPredefinedType ; (PredefinedType <_>> HcPipeSegmentTypeEnum. USERDEFINED) OR ((Pre
defined Type = IfcPipeSegmentTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcPipeSegment TypeEnum;

£
(IfcPump)

ENTITY IfcPump

SUBTYPE OF IfcFlowMovingDevice;

Predefined Type : OPTIONAL IfcPumpTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> IfcPumpType

Enum. USERDEFINED) OR ((PredefinedType = IfcPumpTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCPFUMPTYPE' IN
TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END ENTITY

AR
(IfcPumpType)

ENTITY IfcPumpType

SUBTYPE OF IfcFlowMovingDevice Type;
PredefinedT'ype :
WHERE
CorrectPredefined Type : (Predefined Type <<> HcPumpTypeEnum. USERDEFINED) OR ((Predefined Type
= HfcPumpTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) ;

END ENTITY

HfcPumpTypeEnum;

B Rl n#ER
(IfcSpaceHeater)

ENTITY IHfcSpaceHeater

SUBTYPE OF IfcFlowTerminal;

PredefinedType : OPTIONAL IfcSpaceHeaterTypeEnum;

WHERE

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

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

END_ENTITY

B (] e A5 A
(IfcSpaceHeater Type)

ENTITY IfcSpaceHeaterType
SUBTYPE OF IfcFlowTerminal Type;
Predefined Type .
WHERE
CorrectPredefinedType : (PredefinedType <C>> IfcSpaceHeaterTypeEnum. USERDEFINED) OR ((Prede
finedType = IfcSpaceHeater TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY

IfcSpaceHeater TypeEnum;
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KHE
(HcTank)

ENTITY IfcTank

SUBTYPE OF HcFlowStorageDevice;

PredefinedType : OPTIONAL IfcTankTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <_> IfcTank

TypeEnum. USERDEFINED) OR ((PredefinedType = HfcTankTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

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

END_ENTITY

TR
(IfcTankType)

ENTITY cTankType

SUBTYPE OF IcFlowStorageDevice Type;

Predefined Type : HcTankTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <> lfcTankTypeEnum. USERDEFINED) OR ((Predefined Type
= HfcTankTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

HR
(IfcTubeBundle)

ENTITY IfcTubeBundle

SUBTYPE OF IcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcTubeBundle TypeEnum;

WHERE

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

CorrectTypeAssigned ;: (SIZEOF (IsTypedBy) = 0) OR (' IFCHVACDOMAIN. IFCTUBEBUNDLETYPE'
IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1 ]. RelatingTvpe) ) ;

END_ENTITY

e
(HcTubeBundleType)

ENTITY IfcTubeBundleType

SUBTYPE OF lfcEnergyConversionDevice Type;

PredefinedType : IfcTubeBundleTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType <Z > IfcTubeBundleTypeEnum. USERDEFINED) OR ((Pred
efinedType = IfcTubeBundleTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType)) ;

END_ENTITY

— ik
(IfcUnitaryEquipment)

ENTITY IfcUnitaryEquipment

SUBTYPE OF IcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcUnitaryEquipment TypeEnum;

WHERE

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

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCHVACDOMAIN.
[FCUNITARYEQUIPMENTTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[1]. RelatingType)) 5
END_ENTITY

— iR AR
(HfcUnitaryEquipment
Type)

ENTITY IfcUnitaryEquipmentType
SUBTYPE OF IlfcEnergyConversionDevice Type;

Predefined Type : HcUnitaryEquipmentTypeEnum;
WHERE
CorrectPredefinedType : ( PredefinedType < > IfcUnitaryEquipmentTypeEnum. USERDEFINED) OR

((PredefinedTypE = IchnitaryEquipmentTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
END_ENTITY
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0]
(IfcValve)

ENTITY HcValve

SUBTYPE OF IfcFlowController;

Predefined Type : OPTIONAL IfcValveTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> IfcValve

TypeEnum. USERDEFINED) OR ((PredefinedType = I{cValveTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned ; (SIZEOF (IsTypedBy) = 0) OR ('IFCHVACDOMAIN. IFCVALVETYPE'IN
TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type)) ;

END_ENTITY

]2
(IfcValveType)

ENTITY IfcValveType

SUBTYPE OF IfcFlowControllerType;

Predefined Type : IfcValveTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <> HcValveTypeEnum. USERDEFINED) OR ((Predefined Type
= ]chalveTypeEnum. USERDEFINED) AND EXISTS(SELF\IchlementType. ElementType)) B

END _ENTITY

Fri R 25

(HfcVibrationlsolator)

ENTITY HcVibrationlsolator

SUBTYPE OF IfcElementComponent;

PredefinedType : OPTIONAL IfcVibrationlIsolatorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcVibrationlsola

tor TypeEnum. USERDEFINED) OR ((PredefinedType = HcVibrationIsolatorTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

END ENTITY

FRfRas2e il

(IfeVibrationIsolator

Type)

ENTITY IfcVibrationlsolatorType
SUBTYPE OF IfcElementComponentType;
Predefined Type .
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcVibrationIsolator TypeEnum. USERDEFINED) OR
((PredefinedType = IfcVibrationlIsolatorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END _ENTITY

IfcVibrationIsolator TypeEnum;

C.6.1

C.6 H K Lk W H

L 2B EXPRESS iR #7643 C. 6. 1 HLE.

& C6.1 BSETIHEIH EXPRESS #it

FA

EXPRESS ##i#

PR i A A
(IfcAudioVisual
Appliance
TypeEnum)

TYPE HcAudioVisual Appliance TypeEnum = ENUMERATION OF (
AMPLIFIER,
CAMERA,
DISPLAY,
MICROPHONE,
PLAYER,
PROJECTOR,
RECEIVER,
SPEAKER.
SWITCHER,
TELEPHONE,
TUNER,
USERDEFINED,
NOTDEFINED) ;
END _TYPE

* 463 -




3 C.6. 1

el EXPRESS ##i£

TYPE IcCableCarrierFittingTypeEnum = ENUMERATION OF (
BEND,
CROSS,

4

F 4 S R O 28 B M REDUCER,
(IfcCableCarrier

TEE,

FittingTypeEnum)
USERDEFINED,
NOTDEFINED) ;
END TYPE

L4557 2R B RIS
(IfcCableCarrier
Segment TypeEnum)

TYPE HcCableCarrierSegment TypeEnum = ENUMERATION OF (
CABLELADDERSEGMENT,

CABLETRAYSEGMENT,

CABLETRUNKINGSEGMENT,

CONDUITSEGMENT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

HL A e AR AU
(IfcCableFitting
TypeEnum)

TYPE IfcCableFitting TypeEnum = ENUMERATION OF (
CONNECTOR,

ENTRY,

EXIT,

JUNCTION,

TRANSITION,

USERDEFINED,

NOTDEFINED);

END_TYPE

ER A B A A M6
(IfcCableSegment
TypeEnum)

TYPE IfcCableSegmentTypeEnum = ENUMERATION OF (
BUSBARSEGMENT,

CABLESEGMENT,

CONDUCTORSEGMENT,

CORESEGMENT,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

B R AL RN
(IfcCommunications

Appliance TypeEnum)

TYPE HcCommunicationsAppliance TypeEnum = ENUMERATION OF (
ANTENNA,
COMPUTER,

FAX,

GATEWAY,

MODEM,
NETWORKAPPLIANCE,
NETWORKEBRIDGE,
NETWORKHUB,
PRINTER,

REPEATER,

ROUTER,

SCANNER,
USERDEFINED,
NOTDEFINED) ;

END TYPE
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EXPRESS &

H AR A HI 2
(IfcElectricAppliance
TypeEnum)

TYPE HcElectricAppliance TypeEnum = ENUMERATION OF (
DISHWASHER,

ELECTRICCOOKER,
FREESTANDINGELECTRICHEATER,
FREESTANDINGFAN,
FREESTANDINGWATERHEATER,
FREESTANDINGWATERCOOLER,
FREEZER,

FRIDGE FREEZER,

HANDDRYER,

KITCHENMACHINE,

MICROWAVE,

PHOTOCOPIER,

REFRIGERATOR,

TUMBLEDRYER,
VENDINGMACHINE,
WASHINGMACHINE,
USERDEFINED,

NOTDEFINED) ;

END_TYPE

(MRl e
(IfcElectricDistribution]|
Board TypeEnum)

TYPE IcElectricDistributionBoard TypeEnum = ENUMERATION OF (
CONSUMERUNIT,

DISTRIBUTIONBOARD,

MOTORCONTROLCENTRE,

SWITCHBOARD,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

CiWaRca i a-g sl
(IfcElectricFlow
StorageDevice

TypeEnum)

TYPE HcElectricFlowStorageDevice TypeEnum = ENUMERATION OF (
BATTERY,

CAPACITORBANK,

HARMONICFILTER,

INDUCTORBANK,

UPS,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

K2R
(HcElectricGenerator

TypeEnum)

TYPE lcElectricGenerator TypeEnum = ENUMERATION OF (
CHP,

ENGINEGENERATOR,

STANDALONE,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

L LA A
(IfcElectricMotor
TypeEnum)

TYPE cElectricMotorTypeEnum = ENUMERATION OF (
DC,

INDUCTION,

POLYPHASE,

RELUCTANCESYNCHRONOQUS,

SYNCHRONOUS,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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el

EXPRESS ##it

He, B [ ) R 2 A
(IfcElectricTime
Control TypeEnum)

TYPE HcElectricTimeControl TypeEnum = ENUMERATION OF (
TIMECLOCK,

TIMEDELAY,

RELAY,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

HEtk S
(IfeJunctionBox
TypeEnum)

TYPE IfeJunctionBoxTypeEnum = ENUMERATION OF (
DATA.,

POWER,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

FeigE A
(IfcLampTypeEnum)

TYPE IfcLampTypeEnum = ENUMERATION OF (
COMPACTFLUORESCENT,
FLUORESCENT,
HALOGEN,
HIGHPRESSUREMERCURY,
HIGHPRESSURESODIUM,
LED,

METALHALIDE,

OLED,
TUNGSTENFILAMENT,
USERDEFINED,
NOTDEFINED) ;

END_TYPE

JTH AR
(IfcLightFixture
TypeEnum)

TYPE HcLightFixtureTypeEnum = ENUMERATION OF (
POINTSOURCE,

DIRECTIONSOURCE,

SECURITYLIGHTING,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

B LR
(IfcMotorConnection
TypeEnum)

TYPE HcMotorConnectionTypeEnum = ENUMERATION OF (
BELTDRIVE,

COUPLING,

DIRECTDRIVE,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

R HEZ AR
(IfeOutlet TypeEnum)

TYPE HcOutletTypeEnum = ENUMERATION OF (
AUDIOVISUALOUTLET,
COMMUNICATIONSOUTLET.,

POWERQUTLET,

DATAQUTLET,

TELEPHONEOUTLET,

USERDEFINED,

NOTDEFINED) ;

END TYPE

frdrepe ok i)
HILHRRY
(IfcProtectiveDevice
TrippingUnitType
Enum)

TYPE HcProtectiveDevice TrippingUnit TypeEnum = ENUMERATION OF (
ELECTRONIC,

ELECTROMAGNETIC,

RESIDUALCURRENT,

THERMAL,

USERDEFINED,

NOTDEFINED) ;

END_TYPE
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P EXPRESS #iii
TYPE IcProtectiveDevice TypeEnum = ENUMERATION OF (
CIRCUITBREAKER,

EARTHLEAKAGECIRCUITBREAKER,
EARTHINGSWITCH,
PRI AR FUSEDISCONNECTOR,

(IfcProtectiveDevice

TypeEnum)

RESIDUALCURRENTCIRCUITBREAKER,
RESIDUALCURRENTSWITCH,
VARISTOR,

USERDEFINED,

NOTDEFINED) ;

END TYPE

KIHREIR 2L H
(IfcSolarDevice
TypeEnum)

TYPE HcSolarDevice TypeEnum = ENUMERATION OF (
SOLARCOLLECTOR,

SOLARPANEL,

USERDEFINED,

NOTDEFINED) ;

END TYPE

kLR
(IfcSwitchingDevice
TypeEnum)

TYPE HcSwitchingDevice TypeEnum = ENUMERATION OF (
CONTACTOR,
DIMMERSWITCH,
EMERGENCYSTOP,
KEYPAD,
MOMENTARYSWITCH,
SELECTORSWITCH,
STARTER,
SWITCHDISCONNECTOR,
TOGGLESWITCH,
USERDEFINED,
NOTDEFINED) ;

END TYPE

A AR A
(IfcTransformer

TypeEnum)

TYPE HcTransformerTypeEnum = ENUMERATION OF (
CURRENT,

FREQUENCY,

INVERTER,

RECTIFIER,

VOLTAGE,

USERDEFINED,

NOTDEFINED) ;

END TYPE

C.6.2 HSEEiEn EXPRESS {43 C.6. 2 MHLE.

#C.6.2 HBHSEIIER EXPRESS #iid

il EXPRESS ##§i£4

ENTITY IfcAudioVisualAppliance
SUBTYPE OF IfcFlowTerminal ;
PredefinedType : OPTIONAL IfcAudioVisual ApplianceTypeEnum;

T E WHERE . . ! - .

(TfeAudioVisual CorrectPredefined Type NOT(EXIVSTS(PredefmedType)) OR (PredefinedType <. IfcAudioVisual Appli
. anceTypeEnum. USERDEFINED) OR ((PredefinedType = IfcAudioVisual
Appliance)

Appliance TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType) ) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCAUDIOVISUALAPPLIANCETYPE'IN TYPEOF(SELF\TfcObject. Is TypedBy[ 1]. Relating Type)) s
END_ENTITY
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ENTITY IfcAudioVisual ApplianceType
SUBTYPE OF IfcFlowTerminal Type;

P g5 e a:'[e—;i];;r;d"['ype : IfcAudioVisual Appliance TypeEnum;

Xfcﬁ::i\;”“:; CorrectPredefinedType : (PredefinedType <<= IcAudioVisual Appliance TypeEnum. USERDEFINED) OR

PP P ((PredefinedType = IfcAudioVisual Appliance TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcEle
ment Type. ElementType));
END ENTITY
ENTITY IfcCableCarrierFitting
SUBTYPE OF IcFlowFitting;
PredefinedType : OPTIONAL IfcCableCarrierFittingTypeEnum;
WHERE

L4 S B O CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcCableCarrierFitting

IfcCableCarrierFitting

TypeEnum. USERDEFINED) OR ((PredefinedType = IfcCableCarrierFittingTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCCABLECARRIERFITTINGTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type))s
END_ENTITY

HL 4 ST R En R A
(IfcCableCarrier
Fitting Type)

ENTITY IfcCableCarrierFitting Type

SUBTYPE OF IcFlowFittingType;

PredefinedType : IfcCableCarrierFittingTypeEnum;

WHERE

CorrectPredefinedType : (PredefinedType < > IfcCableCarrierFittingTypeEnum. USERDEFINED) OR
((PredefinedType = IfcCableCarrierFitting TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType)) ;

END_ENTITY

LSS R B
(IfcCableCarrier
Segment)

ENTITY IfcCableCarrierSegment

SUBTYPE OF IfcFlowSegment;

PredefinedType : OPTIONAL IfcCableCarrierSegmentTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <C>> IfcCableCarrierSeg
ment TypeEnum. USERDEFINED) OR ((Predefined Type = IfcCableCarrierSegment TypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMA

IN. IFCCABLECARRIERSEGMENTTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[ 1. RelatingType) ) s
END_ENTITY

PR S R B A
(IfcCableCarrier
SegmentType)

ENTITY IfcCableCarrierSegmentType

SUBTYPE OF IfcFlowSegment Type;

PredefinedTypE B ]chableCarrierSegmentTypeEnum;

WHERE

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

END_ENTITY

R RO
(IfcCableFitting)

ENTITY IfcCableFitting

SUBTYPE OF IfcFlowFitting;

PredefinedType : OPTIONAL IfeCableFitting TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <C>> IfcCableFittingType
Enum. USERDEFINED) OR ((PredefinedType = IfcCableFitting TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCCABLEFITTINGTYPE' IN TYPEOF(SELE\ IfcObject. Is TypedBy[1]. Relating Type) ) ;
END_ENTITY

« 468 ¢




R C.6.2

Sk EXPRESS ##iiR
ENTITY IfcCableFittingType
SUBTYPE OF IfcFlowFittingType;
Predefined Type : IfcCableFittingTypeEnum;
R A (2R WHERE

(IfeCableFitting Type)

CorrectPredefined Type : (PredefinedType <_> HcCableFittingTypeEnum. USERDEFINED) OR ((Pre
defined Type = IfcCableFitting TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END_ENTITY

ENTITY IfcCableSegment
SUBTYPE OF IfcFlowSegment;

Predefined Type : OPTIONAL IfcCableSegmentTypeEnum;
WHERE
AR B CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcCableSegment
(IfcCableSegment) | TypeEnum. USERDEFINED) OR ((PredefinedType = IfcCableSegmentTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
[FCCABLESEGMENTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[1]. Relating Type))s
END ENTITY
ENTITY IfcCableSegmentType
SUBTYPE OF IfcFlowSegmentType;
Predefined Type : IfcCableSegmentTypeEnum;
HL 2 B A WHERE
(IfcCableSegment Type ) | CorrectPredefinedType : (Predefined Type <>> IfcCableSegmentTypeEnum. USERDEFINED) OR ((Pre
definedType = IfcCableSegmentTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));
END ENTITY
ENTITY IfcCommunicationsAppliance
SUBTYPE OF IfcFlowTerminal;
PredefinedType : OPTIONAL IfcCommunicationsAppliance TypeEnum;
WHERE
AR CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcCommunications
(IfcCommunications | ApplianceTypeEnum. USERDEFINED) OR ((PredefinedType = IfcCommunicationsAppliance TypeEnum.
Appliance) USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMA
IN. IFCCOMMUNICATIONSAPPLIANCETYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[ 1]. Relating
Type));
END_ENTITY
ENTITY IfcCommunicationsAppliance Type
SUBTYPE OF IfcFlowTerminal Type;
Bk \P;:;glgd'rype : feCommunicationsAppliance TypeEnum;
(IfcCommunications | . . . L .
ApplianceType) (_JorrectPrede-fmedType : (PredefmefiTy-pe < >- IfcCommunications Appliance TypeEnum. USERDEFINED)
OR ((Predefined Type = HcCommunicationsAppliance TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END ENTITY
ENTITY IfcElectricAppliance
SUBTYPE OF IfcFlowTerminal;
PredefinedType : OPTIONAL IfcElectricAppliance TypeEnum;
WHERE
HSIEE CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <. IfcElectricAppliance

(IfcElectricAppliance)

TypeEnum. USERDEFINED) OR ((PredefinedType =
AND EXISTS (SELF\IfcObject. ObjectType) ) ;
CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN. IFCELECTRICAPP
LIANCETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END ENTITY

IfcElectricAppliance TypeEnum. USERDEFINED )
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ENTITY IHcElectricAppliance Type
SUBTYPE OF IfcFlowTerminal Type;
B A T ‘P‘:'le_;iéliiar;d"['ype : IfcElectricAppliance TypeEnum;
(IfcElectricAppliance | . . . .
Type) (/OljrectPredeflnedType a (Pred.efmedType <> HcElectricAppliance TypeEnum. USERDEFINED) OR ((Pre
definedType = IfcElectricAppliance TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType) ) ;
END_ENTITY
ENTITY IfcElectricDistributionBoard
SUBTYPE OF IcFlowController;
Predefined Type : OPTIONAL IfcElectricDistributionBoard TypeEnum;
WHERE
[k CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcElectricDistribution
(IfcElectricDistribution| BoardTypeEnum. USERDEFINED) OR ((PredefinedType = IfcElectricDistribution
Board) BoardTypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType));
CorrectTypeAssigned ;: (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCELECTRICDISTRIBUTIONBOARDTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[ 1]. Relating
Type))s
END_ENTITY
ENTITY IfcElectricDistributionBoard Type
SUBTYPE OF IfcFlowControllerType;
e i 27 ‘P;F-giégr;dType : HcElectricDistributionBoard TypeEnumj;
(IfcElectricDistribution| | ! ! e L
Board Type) (/OrreCtPrede-fmedType : (Predef%netflTy.pe < > IcElectricDistributionBoard TypeEnum. USERDEFINED )
OR ((PredefinedType = IfcElectricDistributionBoard TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END_ENTITY
ENTITY IfcElectricFlowStorageDevice
SUBTYPE OF lcFlowStorageDevice;
PredefinedType : OPTIONAL IfcElectricFlowStorageDevice TypeEnum;
WHERE
g adis 2oy CorrectPredefinedType : NOT(EXISTS(PredefinedType}) OR (PredefinedType <> IfcElectricFlowStor
(IfcElectricFlow ageDevice TypeEnum. USERDEFINED) OR ((PredefinedType = IfcElectricFlowStorageDevice
StorageDevice) TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCELECTRICFLOWSTORAGEDEVICETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating
Type));
END_ENTITY
ENTITY IfcElectricFlowStorageDevice Type
SUBTYPE OF IfcFlowStorageDevice Type;
T R B ‘P‘:'le_;iéliiar;d"['ype : HcElectricFlowStorageDevice TypeEnum;
(IfcElectricFlowStorage | . . . .
DeviceType) (,orrectPrede_fmedType : (PredeflljledType <> ]chlectrlcFlowStorageDevweTypeEnum. USERDEFINED)
OR ((PredefinedType = UcElectricFlowStorageDeviceTypeEnum. USERDEFINED) AND EXISTS(SELF\
IfcElement Type. ElementType) ) ;
END_ENTITY
ENTITY IfcElectricGenerator
SUBTYPE OF IfcEnergyConversionDevice;
PredefinedType : OPTIONAL IfcElectricGeneratorTypeEnum;
WHERE
KL CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcElectricGenera

(IfcElectricGenerator)

tor TypeEnum. USERDEFINED) OR ( (PredefinedType = IfcElectricGenerator TypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. Object Type) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR (' IFCELECTRICALDOMAIN.
IFCELECTRICGENERATORTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));
END_ENTITY
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ENTITY IfcElectricGeneratorType
SUBTYPE OF IfcEnergyConversionDevice Type;
. PredefinedType : HcElectricGeneratorTypeEnum;
RE IR WHERE

(HcElectricGenerator
Type)

CorrectPredefined Type : (PredefinedType <> IfcElectricGenerator TypeEnum. USERDEFINED) OR ( (Pre
definedType = IfcElectricGenerator TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

Hi B ik
(IfcElectricMotor)

ENTITY IfcElectricMotor

SUBTYPE OF IfcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcElectricMotorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcElectric
MotorTypeEnum. USERDEFINED) OR ((PredefinedType = IfcElectricMotorTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. Object Type) ) ;

CorrectTypeAssigned ;: (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMA

IN. IFCELECTRICMOTORTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. Relating Type)) ;

END ENTITY

IR DB F
(IfcElectricTime
Control)

ENTITY IfcElectricTimeControl

SUBTYPE OF IfcFlowController;

PredefinedType : OPTIONAL IfcElectricTimeControl TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcElectricTimeControl
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcElectricTimeControl TypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCELECTRICTIMECONTROLTYPE' IN TYPEOF(SELF\HcObject. IsTypedBy[ 1]. RelatingType));

END ENTITY

HL B (R T B 2 A
(IfcElectricTime
Control Type)

ENTITY HcElectricTimeControl Type
SUBTYPE OF IfcFlowControllerType;
Predefined Type .
WHERE
CorrectPredefinedType : (PredefinedType << > IfcElectricTimeControl TypeEnum. USERDEFINED) OR
((Predefined Type = IfcElectricTimeControl TypeEnum. USERDEFINED) AND EXISTS(SELF\ IfcElement
Type. ElementType));

END_ENTITY

HcElectricTimeControl TypeEnum;

e
(IfcJunctionBox)

ENTITY HcJunctionBox

SUBTYPE OF IfcFlowFitting;

Predefined Type : OPTIONAL IfcJunctionBoxTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <. IfcJunctionBoxType
Enum. USERDEFINED) OR ((PredefinedType = IfcJunctionBoxTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned ; (SIZEOF(IsTypedBy) = 0) OR ('ITFCELECTRICALDOMAIN. IFCJUNCTIONBO
XTYPE'IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END_ENTITY

LR AR
(IfcJunctionBoxType)

ENTITY IfcJunctionBoxType
SUBTYPE OF IfcFlowFittingType;
Predefined Type .
WHERE
CorrectPredefinedType ; (PredefinedType <Z>> IfcJunctionBoxTypeEnum. USERDEFINED) OR ((Prede
fined Type = IfcJunctionBox TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END_ENTITY

IfcJunctionBox TypeEnum;
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bt/
(IfcLamp)

ENTITY IfcLamp

SUBTYPE OF IfcFlowTerminal;

Predefined Type : OPTIONAL IfcLampTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcLampTypeEnum.
USERDEFINED) OR ((PredefinedType = IfcLampTypeEnum. USERDEFINED) AND EXISTS (SELF\Ifc
Object. ObjectType)) ;

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

END_ENTITY

LR A
(IfcLampType)

ENTITY IfcLampType

SUBTYPE OF IfcFlowTerminal Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <Z> IfcLampTypeEnum. USERDEFINED) OR ((Predefined Type
= TfcLampTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType)) s
END_ENTITY

IfcLampTypeEnum;

TR
(IfcLightFixture)

ENTITY IfcLightFixture

SUBTYPE OF IfcFlowTerminal;

Predefined Type : OPTIONAL HcLightFixtureTypeEnum;

WHERE

CorrectPredefinedType ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcLightFixtureType
Enum. 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

JTH AR
(IfcLightFixtureType)

ENTITY HcLightFixtureType
SUBTYPE OF IfcFlowTerminal Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <<>> IfcLightFixtureTypeEnum. USERDEFINED) OR ((Pre
definedType = IfcLightFixtureTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY

IfcLightFixture TypeEnum;

LI

(IfcMotorConnection)

ENTITY IfcMotorConnection

SUBTYPE OF IcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcMotorConnectionTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcMotorConnection
TypeEnum. USERDEFINED) OR (( PredefinedType = HcMotorConnectionTypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

FEL AL Y
(H{cMotorConnection
Type)

ENTITY IfcMotorConnectionType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <Z>> IfcMotorConnectionTypeEnum. USERDEFINED) OR ((Pre
definedType = IfcMotorConnectionTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType.
ElementType));

END_ENTITY

IfcMotorConnection TypeEnum;
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ENTITY IfcOutlet
SUBTYPE OF IfcFlowTerminal;
PredefinedType : OPTIONAL IfcOutletTypeEnum;
WHERE
T CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcOutlet TypeEnum.
(IfcOutlet) USERDEFINED) OR ((PredefinedType = IfcOutletTypeEnum. USERDEFINED) AND EXISTS (SELF\Ifc
Object. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN. IFCOUTLETTYPE'
IN TYPEOF (SELF\IfcObject. IsTypedBy[1]. RelatingType));
END ENTITY
ENTITY IfcOutlet Type
SUBTYPE OF IfcFlowTerminal Type;
Predefined Type : IfcOutlet TypeEnum;
Fﬁﬂ@?’éﬁ WHERE g yp
(IfcOutletType) . . . ) .
CorrectPredefinedType : (Predefined Type <> IfcOutletTypeEnum. USERDEFINED) OR ((Predefined Type
= HcOutletTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. ElementType) ) ;
END_ENTITY
ENTITY IfcProtectiveDevice
SUBTYPE OF IfcFlowController;
Predefined Type : OPTIONAL IfcProtectiveDevice TypeEnum;
WHERE
1Rt s CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcProtectiveDevice
(IfcProtectiveDevice) | TypeEnum. USERDEFINED) OR (( PredefinedType = IfcProtectiveDeviceTypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;
Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCPROTECTIVEDEVICETYPE' IN TYPEGF(SELF\IfcObject. IsTypedBy[ 1. RelatingType)) s
END_ENTITY
ENTITY IfcProtectiveDevice TrippingUnit
SUBTYPE OF IfcDistributionControlElement ;
PredefinedType : OPTIONAL IfcProtectiveDevice TrippingUnit TypeEnum;
WHERE
iR E B I | CorrectPredefined Type : NOT(EXISTS(Predefined Type)) OR (Predefined Type <.>> IicProtectiveDevice
(IfcProtectiveDevice | TrippingUnitTypeEnum. USERDEFINED) OR ((PredefinedType = IcProtectiveDeviceTripping
TrippingUnit) UnitTypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;
CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('ITFCELECTRICALDOMAIN.
IFCPROTECTIVEDEVICETRIPPINGUNITTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[ 1]. Relating
Type));
END_ENTITY
ENTITY IfcProtectiveDevice TrippingUnit Type
SUBTYPE OF IfcDistributionControlElement Type;
Bk 1 =4 PredefinedType : IfcProtectiveDevice TrippingUnit TypeEnum;
FEEAH WHERE
(IfcProtectiveDevice | CorrectPredefinedType : (PredefinedType <> IcProtectiveDevice TrippingUnit TypeEnum.
TrippingUnitType) | USERDEFINED) OR ((PredefinedType = IfcProtectiveDeviceTrippingUnit TypeEnum. USERDEFINED )
AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY
ENTITY IfcProtectiveDeviceType
SUBTYPE OF IfcFlowControllerType;
(P B A Predefined Type : HfcProtectiveDevice TypeEnum;
(HcProtectiv WHERE i
. CorrectPredefined Type : (PredefinedType <C>> IfcProtectiveDevice TypeEnum. USERDEFINED) OR ((Pre
eDeviceType)

definedType = IfcProtectiveDevice TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type.
ElementType));
END_ENTITY
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EXPRESS ##it

KPHRESE
(IfcSolarDevice)

ENTITY IfcSolarDevice

SUBTYPE OF IcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcSolarDevice TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSolarDeviceType
Enum. USERDEFINED) OR ((PredefinedType = IfcSolarDevice TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

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

KPHAE B AR
(IfcSolarDevice Type)

ENTITY IfcSolarDeviceType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <Z>> IfcSolarDevice TypeEnum. USERDEFINED) OR
((PredefinedType = IfcSolarDevice TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

IfcSolarDevice TypeEnum;

Frog
(IfeSwitchingDevice)

ENTITY IfcSwitchingDevice

SUBTYPE OF IfcFlowController;

PredefinedType : OPTIONAL IfcSwitchingDevice TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <. HfcSwitchingDevice
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSwitchingDeviceTypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

Fr e B
(HfcSwitching
DeviceType)

ENTITY IfcSwitchingDeviceType
SUBTYPE OF IfcFlowControllerType;
Predefined Type :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcSwitchingDeviceTypeEnum. USERDEFINED) OR
((Predefined Type = IfcSwitchingDevice TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcElementType. ElementType)) ;

END_ENTITY

IfcSwitchingDevice TypeEnum;

AL TR

(HfcTransformer)

ENTITY IfcTransformer

SUBTYPE OF IcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcTransformerTypeEnum;

WHERE

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

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

END_ENTITY

75 Fe g A5 A
(IfcTransformerType)

ENTITY IfcTransformerType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcTransformerTypeEnum. USERDEFINED) OR ((Pre
definedType = IfcTransformerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcTransformerTypeEnum;
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C.7 @HE b H

C.7.1 #FEEFH 2R EXPRESS A7 55 C. 7. 1 fYHLE .

RC7.1 BEHERIEGEEIR EXPRESS #if

FA

EXPRESS ##i#

AT R R
(HcActuatorType
Enum)

TYPE HcActuatorTypeEnum = ENUMERATION OF (
ELECTRICACTUATOR,
HANDOPERATEDACTUATOR,
HYDRAULICACTUATOR,
PNEUMATICACTUATOR,
THERMOSTATICACTUATOR,

USERDEFINED,

NOTDEFINED) ;

END TYPE

Eirkk i pilh e
(IfcAlarmTypeEnum)

TYPE HcAlarmTypeEnum = ENUMERATION OF (
BELL,

BREAKGLASSBUTTON,

LIGHT,

MANUALPULLBOX,

SIREN,

WHISTLE,

USERDEFINED,

NOTDEFINED) ;

END TYPE

T aR L AR
(HcControllerType
Enum)

TYPE HcControllerTypeEnum = ENUMERATION OF (
FLOATING,

PROGRAMMABLE,

PROPORTIONAL,

MULTIPOSITION,

TWOPOSITION,

USERDEFINED,

NOTDEFINED) ;

END TYPE

i B AR 2 AR R
(IfcFlowInstrument
TypeEnum)

TYPE HcFlowInstrument TypeEnum = ENUMERATION OF (
PRESSUREGAUGE,
THERMOMETER,
AMMETER,
FREQUENCYMETER,
POWERFACTORMETER.,
PHASEANGLEMETER,
VOLTMETER_PEAK,
VOLTMETER_RMS,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

(%Sl e
(HfcSensor TypeEnum)

TYPE IfcSensorTypeEnum = ENUMERATION OF (
CONDUCTANCESENSOR,
CONTACTSENSOR,
FIRESENSOR,

FLOWSENSOR,

GASSENSOR,

HEATSENSOR,
HUMIDITYSENSOR ,
IONCONCENTRATIONSENSOR,
LEVELSENSOR,
LIGHTSENSOR,
MOISTURESENSOR,
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ZFRC7.1

el

EXPRESS ##it

fERLRR AR
(IfcSensorTypeEnum)

MOVEMENTSENSOR,
PHSENSOR,
PRESSURESENSOR,
RADIATIONSENSOR,
RADIOACTIVITYSENSOR,
SMOKESENSOR,
SOUNDSENSOR,
TEMPERATURESENSOR,
WINDSENSOR,
USERDEFINED,
NOTDEFINED) ;

END TYPE

[/l — & i o
LRI
(IfcUnitaryControl
ElementTypeEnum)

TYPE IfcUnitaryControlElement TypeEnum = ENUMERATION OF (
ALARMPANEL,
CONTROLPANEL,
GASDETECTIONPANEL,
INDICATORPANEL,
MIMICPANEL,
HUMIDISTAT,
THERMOSTAT,
WEATHERSTATION,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

C.7.2 EHEHE

| SR Y EXPRESS iR RAT &4 C. 7.2 BFIHUE .

FC.7.2 BEFEHEDHIENER EXPRESS f#id

EXPRESS ##it

T aE

(IfcActuator)

ENTITY IfcActuator

SUBTYPE OF IfcDistributionControlElement;

PredefinedType : OPTIONAL IfcActuatorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcActuatorType
Enum. USERDEFINED) OR ((PredefinedType = IfcActuatorTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

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

END_ENTITY

T REAER
(IfcActuatorType)

ENTITY IfcActuatorType

SUBTYPE OF IcDistributionControlElement Type;

PredefinedType : IfcActuatorTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <Z>> IfcActuator TypeEnum. USERDEFINED) OR ((Predefined
Type = IcActuatorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

R
(IfcAlarm)

ENTITY IfcAlarm

SUBTYPE OF IfcDistributionControlElement;

PredefinedType : OPTIONAL HcAlarmTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> IfcAlarm

TypeEnum. USERDEFINED) OR ( (Predefined Type = IfcAlarmTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMA

IN. IFCALARMTYPE' IN TYPEOF(SELF\ fcObject. IsTypedBy[1]. Relating Type)) s

END_ENTITY
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ZRCT.2

EXPRESS #i£

HrEeRR A
(IfcAlarmType)

ENTITY IfcAlarmType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type :
WHERE
CorrectPredefined Type : (PredefinedType <> IfcAlarmTypeEnum. USERDEFINED) OR ( (Predefined Type
= IfcAlarmTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

IfcAlarmTypeEnum;

il 28
(IfcController)

ENTITY IfcController

SUBTYPE OF IfcDistributionControlElement ;

Predefined Type : OPTIONAL IfcController TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcControllerType
Enum. USERDEFINED) OR ((PredefinedType = IfcControllerTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMAIN.
IFCCONTROLLERTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END_ENTITY

FEhlRR LR
(IfcController Type)

ENTITY IfcControllerType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type .
WHERE
CorrectPredefined Type : (Predefined Type <<>> IfcControllerTypeEnum. USERDEFINED) OR ( (Predefined
Type = IfcControllerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

HcController TypeEnum;

iRngEgs T

(IfcFlowInstrument)

ENTITY HcFlowlnstrument

SUBTYPE OF IfcDistributionControlElement ;

PredefinedType : OPTIONAL IfcFlowInstrumentTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> lfcFlowInstrument
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcFlowlnstrumentTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

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

END ENTITY

i B AR AR
(IfcFlowInstrument
Type)

ENTITY IfcFlowInstrumentType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type :
WHERE
CorrectPredefined Type : (Predefined Type <<> HfcFlowInstrumentTypeEnum. USERDEFINED) OR ((Pre
definedType = IcFlowlnstrumentTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcFlowlnstrument TypeEnum;

e
(IfcSensor)

ENTITY IfcSensor

SUBTYPE OF IfcDistributionControlElement ;

PredefinedType : OPTIONAL IfcSensorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcSensor
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSensorTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMA

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

END ENTITY
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ik EXPRESS ##i£
ENTITY IfcSensorType
SUBTYPE OF IfcDistributionControlElementType;
(R \P;?_?Eﬁtngype . HcSensorTypeEnum;
(IfcSensor Type)
CorrectPredefinedType ;: (PredefinedType <. IfcSensorTypeEnum. USERDEFINED) OR ((Predefined
Type = TicSensorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. ElementType)) s
END ENTITY
ENTITY IHcUnitaryControlElement
SUBTYPE OF IfcDistributionControlElement;
Predefined Type : OPTIONAL IfcUnitaryControlElement TypeEnum;
_ WHERE
[/l — & i o . . i ) i . .
(fceUnitaryControl CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcUnitaryControl
¢ Er;‘ ar t;’“ "% | Element TypeEnum. USERDEFINED) OR ((PredefinedType = IfcUnitaryControlElement
emen

TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMAIN.
IFCUNITARYCONTROLELEMENTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1] Relating Type));
END ENTITY

Al — il TofF 2 2
(IfcUnitaryControl
ElementType)

ENTITY IfcUnitaryControlElementType
SUBTYPE OF IcDistributionControlElementType;

Predefined Type : IfcUnitaryControlElementTypeEnum;
WHERE
CorrectPredefinedType : (PredefinedType <Z>> HcUnitaryControlElement TypeEnum. USERDEFINED) OR

((PredefinedType = IfcUnitaryControlElement TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END ENTITY

C.8 i T. & B W H

C.8.1 jifs TAFPIAEALAY EXPRESS i AT &4 C. 8. 1 HYHLUE .

FC.8.1 HMEIEMIERL EXPRESS #iif

el

EXPRESS £

B TR
PEIRETY
(IfcConstruction
EquipmentResource
TypeEnum)

TYPE HcConstructionEquipmentResource TypeEnum = ENUMERATION OF (
DEMOLISHING,
EARTHMOVING.,
ERECTING,
HEATING,
LIGHTING,
PAVING,
PUMPING,
TRANSPORTING,
USERDEFINED,
NOTDEFINED) ;
END TYPE

BE T AR
BEIRAL R
(IfcConstruction
Material Resource
TypeEnum)

TYPE HcConstructionMaterialResource TypeEnum = ENUMERATION OF (
AGGREGATES,
CONCRETE,
DRYWALL,
FUEL,
GYPSUM,
MASONRY,
METAL,
PLASTIC,
WOOD,
NOTDEFINED,
USERDEFINED) ;
END_TYPE

« 478




% C.8.1

e

EXPRESS &

B T &
BEIRAAY
(fcConstructionProducy
ResourceTypeEnum)

TYPE HcConstructionProductResource TypeEnum = ENUMERATION OF (
ASSEMBLY,

FORMWORK,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

[ BA BTl 2 A
(IfcCrewResource
TypeEnum)

TYPE HcCrewResourceTypeEnum = ENUMERATION OF (
OFFICE,

SITE,

USERDEFINED,

NOTDEFINED) ;

END _TYPE

BARN G B A
(HclLaborResource
TypeEnum)

TYPE IcLaborResourceTypeEnum = ENUMERATION OF (
ADMINISTRATION,
CARPENTRY,
CLEANING,
CONCRETE,
DRYWALL,
ELECTRIC,
FINISHING,
FLOORING,
GENERAL,
HVAC,
LANDSCAPING,
MASONRY,
PAINTING,
PAVING,
PLUMBING,
ROOFING,
SITEGRADING,
STEELWORK,
SURVEYING,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

SRR
(IfcSubContract
ResourceTypeEnum)

TYPE HcSubContractResource TypeEnum = ENUMERATION OF (
PURCHASE.

WORK,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

C.8.2 jifi T/ FISL{RRY EXPRESS iR RAT &K C. 8. 2 BYHUE

£C8.2 MISEEIEH EXPRESS #it

ik EXPRESS #ifji£
ENTITY IfcConstructionEquipmentResource
SUBTYPE OF IfcConstructionResource;
. PredefinedType : OPTIONAL IfcConstructionEquipmentResource TypeEnum;
B TR &R

(IfcConstruction

EquipmentResource)

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcConstructionEquip
mentResource TypeEnum. USERDEFINED) OR ((PredefinedType = IfcConstructionEquipmentResource
TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

END_ENTITY
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ik EXPRESS ##i£
ENTITY IfcConstructionEquipmentResourceType
N SUBTYPE OF IfcConstructionResourceType;
R T B PredefinedType : IfcConstructionEquipmentResourceTypeEnum;
¢ r_lb ructlon CorrectPredefinedType : (PredefinedType <> IfcConstructionEquipmentResource TypeEnum. USERDEFIN
R ?q”‘pml‘f“ ) ED) OR ((PredefinedType = IfcConstructionEquipmentResource TypeEnum. USERDEFINED) AND EXIS
esource L ype TS(SELF\IfcTypeResource. ResourceType) ) ;
END_ENTITY
ENTITY IfcConstructionMaterialResource
SUBTYPE OF HcConstructionResource;
S T R TR S‘;'le_?éii{rgd"['ype : OPTIONAL IfcConstructionMaterialResource TypeEnum;
[\fllidi"rf;“fl““’”) CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType << IfcConstructionMater
atenaifesource ialResource TypeEnum. USERDEFINED) OR ((PredefinedType = IfcConstructionMaterialRe
source TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType) ) ;
END_ENTITY
ENTITY IfcConstructionMaterialResourceType
SUBTYPE OF IcConstructionResourceType;
B TR PredefinedType : IfcConstructionMaterialResource TypeEnum;
BERA WHERE
(IfcConstruction CorrectPredefinedType : (PredefinedType <> IfcConstructionMaterialResource TypeEnum.

MaterialResource Type)

USERDEFINED) OR ((PredefinedType = IfcConstructionMaterialResourceTypeEnum. USERDEFINED)
AND EXISTS(SELF\IfcTypeResource. ResourceType) ) ;
END_ENTITY

ENTITY IfcConstructionProductResource
SUBTYPE OF HcConstructionResource;
Predefined Type : OPTIONAL IfcConstructionProductResource TypeEnum;

T i i
“iomeseion | THERE e .
ProductResource) CorrectPredefinedType ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IfcConstructionProduct
Resource TypeEnum. USERDEFINED) OR ((PredefinedType = HcConstructionProductResource TypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. Object Type)) s
END_ENTITY
ENTITY IfcConstructionProductResourceType
o SUBTYPE OF IfcConstructionResourceType;
BT PredefinedType : IfcConstructionProductResource TypeEnum;
LS WHERE
g_gji:;:;iﬁt CorrectPredefinedType : (PredefinedType <. IfcConstructionProductResourceTypeEnum.
Type) USERDEFINED) OR ((PredefinedType = IfcConstructionProductResource TypeEnum. USERDEFINED)
AND EXISTS(SELF\IfcTypeResource. ResourceType)) s
END_ENTITY
ENTITY IfcConstructionResource
ABSTRACT SUPERTYPE OF (ONEOF (IfcConstructionEquipmentResource, IfcConstructionMaterial
ST R Resource, If-CCfOnstruCtiOnPrOductReSOurCE, IfcCrewResource, IfclaborResource, IfcSubContractResource))
(]fC(.:Ol’lb:trUCﬁOn SUBTYPE OF,HCRESOUI'CG )
Resource) Usage OPTIONP_&L IfcResourceTlme;_
BaseCosts ; OPTIONAL LIST [1.7] OF IfcAppliedValue;
BaseQuantity : OPTIONAL IfcPhysicalQuantity;
END_ENTITY
ENTITY IfcConstructionResourceType
ABSTRACT SUPERTYPE OF(ONEOF (IfcConstructionEquipmentResource Type, IfcConstructionMaterial
5 T VR gesoPrceType, -IchonstructiOnProductResourceType, HcCrewResourceType, IfclaborResourceType, Ifc
(IfeConstruction ub(/ontractRebourceType) )
SUBTYPE OF HcTypeResource;
ResourceType)

BaseCosts : OPTIONAL LIST [1:7] OF IfcAppliedValue;
BaseQuantity ; OPTIONAL IfcPhysicalQuantity;
END_ENTITY
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EXPRESS #i£

H BA BT IR

(IfcCrewResource)

ENTITY IfcCrewResource

SUBTYPE OF IfcConstructionResource;

PredefinedType : OPTIONAL IfcCrewResource TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcCrewResource
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcCrewResourceTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;

END_ENTITY

P BA B s 7
(IfeCrewResource
Type)

ENTITY IfcCrewResourceType

SUBTYPE OF IfcConstructionResource Type;
Predefined Type :
WHERE
CorrectPredefinedType ;: (PredefinedType <Z>> IfcCrewResourceTypeEnum. USERDEFINED) OR
((PredefinedType = IlfcCrewResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
TypeResource. ResourceType));

END_ENTITY

IfcCrewResource TypeEnum;

HAR N5 R

(IfcLaborResource)

ENTITY IfcLaborResource

SUBTYPE OF IfcConstructionResource;

Predefined Type : OPTIONAL IfcLaborResource TypeEnums;

WHERE

CorrectPredefinedType : NOT (EXISTS (PredefinedType)) OR (PredefinedType <Z>> IfcLaborResource
TypeEnum. USERDEFINED) OR ((Predefined Type = IfcLaborResource TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType) ) ;

END _ENTITY

ENTITY IfcLaborResourceType
SUBTYPE OF IfcConstructionResource Type;

FrAR AR Y R \P;eHdEgrngype : HclaborResource TypeEnum;
(HCL—IPFOI.R?SDUEE CorrectPredefined Type ; (PredefinedType <_> IfcLaborResourceTypeEnum. USERDEFINED) OR
ybe ((PredefinedType = IfcLaborResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcType
Resource. ResourceType));
END_ENTITY
ENTITY IfcSubContractResource
SUBTYPE OF IfcConstructionResource;
SRR \P;Ie—;iéglgd”l“ype : OPTIONAL IfcSubContractResource TypeEnum;
IfcSubContre ) . .
( ‘:;l:)if:e; act CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSubContract
- Resource TypeEnum. USERDEFINED) OR ((Predefined Type = IfcSubContract
ResourceTypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType));
END_ENTITY
ENTITY IfcSubContractResourceType
SUBTYPE OF IfcConstructionResource Type;
SV TR \P;Ie_tlﬂégrngype : HeSubContractResource TypeEnum;
IfcSubContre .
(TfeSubContract CorrectPredefinedType : (PredefinedType << >> IfcSubContractResource TypeEnum. USERDEFINED) OR
ResourceType)

((PredefinedType = IfcSubContractResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcTypeRes
ource. ResourceType));
END_ENTITY
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£ D.1.1 S55FHELEA EXPRESS ik

2R EXPRESS #4i£

TYPE HcAddressTypeEnum = ENUMERATION OF
(OFFICE,
SITE,
HOME,
DISTRIBUTIONPOINT,
USERDEFINED) ;
END_TYPE

Hhl 25 BUH 2
(IfeAddress TypeEnum )

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

R e
(IfcRoleEnum)

TYPE IfcActorSelect = SELECT

(IfeOrganization
S5 HER

IfcPerson,
(IfcActorSelect)

IfcPersonAndOrganization) ;
END TYPE
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D. 1.2

Z H5EVRLRE EXPRESS {8 AF&FE D. 1. 2 BIHLE .

£D. 1.2 &5FHFFELEM EXPRESS #id

Lk

EXPRESS ##i#

E5&mf0
(IfcActorRole)

ENTITY IfcActorRole;
Role; IfcRoleEnum;
UserDefinedRole: OPTIONAL IfcLabel;
Description; OPTIONAL IfcText;
WHERE
WRI1: (Role <<>> IfcRoleEnum. USERDEFINED) OR
((Role = IfcRoleEnum. USERDEFINED) AND
EXISTS(SELF. UserDefinedRole)) ;
END_ENTITY

AR
(IfcOrganization)

ENTITY IfcOrganization;

Identification: OPTIONAL Ifcldentifier;

Name; IfcLabel;

Description: OPTIONAL IfcText;

Roles;: OPTIONAL LIST [1:7] OF IfcActorRole;

Addresses: OPTIONAL LIST [1:7] OF IcAddress;

INVERSE

IsRelatedBy: SET OF IfcOrganizationRelationship FOR RelatedOrganizations;

Relates: SET OF IfcOrganizationRelationship FOR RelatingOrganization;

Engages: SET OF IfcPersonAndOrganization FOR TheOrganization;
END_ENTITY

HHAXFR
(IfcOrganization
Relationship)

ENTITY IfcOrganizationRelationship;
Name; IfcLabel;
Description: OPTIONAL IfcText;
RelatingOrganization: IfcOrganization;
RelatedOrganizations: SET [1:7] OF IfcOrganizations;
END_ENTITY

AR
(HfcPerson)

ENTITY IfcPerson;
Identification: OPTIONAL Ifcldentifier;
FamilyName: OPTIONAL IfcLabel;
GivenName; OPTIONAL IfcLabel;
MiddleNames; OPTIONAL LIST [1.7] OF IfcLabel;
PrefixTitles: OPTIONAL LIST [1.?] OF IfcLabel;
SuffixTitles: OPTIONAL LIST [1.7] OF IfcLabel;
Roles; OPTIONAL LIST [1.7] OF IfcActorRole;
Addresses; OPTIONAL LIST [1.7] OF IfcAddress;
INVERSE
EngagedIn: SET OF IfcPersonAndOrganization FOR ThePerson;
WHERE

IdentifiablePerson: EXISTS(Identification) OR EXISTS(FamilyName) OR EXISTS(GivenName) ;
ValidSetOfNames: NOT EXISTS(MiddleNames) OR EXISTS(FamilyName) OR EXISTS(GivenName) ;
END_ENTITY

HANGR
(IfcPersonAnd
Organization)

ENTITY IfcPersonAndOrganization;

ThePerson: IfcPerson;

TheOrganization: IfcOrganization;

Roles;: OPTIONAL LIST [1:7] OF IfcActorRole;
END_ENTITY

Hbhk
(IfcAddress)

ENTITY IfcAddress
ABSTRACT SUPERTYPE OF (ONEOF (IfcPostal Address, IfcTelecomAddress));
Purpose: OPTIONAL IfcAddressTypeEnum;
Description; OPTIONAL IfcText;
UserDefinedPurpose: OPTIONAL IfcLabel;
INVERSE
OfPerson: SET OF IfcPerson FOR Addresses;
OfOrganization; SET OF HcOrganization FOR Addresses;
WHERE
WR1 ;. (NOT(EXISTS(Purpose))) OR
((Purpose <> IfcAddressTypeEnum. USERDEFINED) OR
((Purpose = IfcAddressTypeEnum. USERDEFINED) AND
EXISTS(SELF. UserDefinedPurpose))) ;
END ENTITY
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ZkD 1.2

ik EXPRESS f#it

ENTITY IfcPostalAddress
SUBTYPE OF(IfcAddress) ;
Internallocation: OPTIONAL IfcLabel;
AddressLines: OPTIONAL LIST [1:7] OF IfcLabel;
PostalBox: OPTIONAL IfcLabel;
Town: OPTIONAL IfcLabel;
Region: OPTIONAL IfcLabel;
PostalCode: OPTIONAL IfcLabel;
FI T Hb Country: OPTIONAL IfcLabel;
(IfcPostal Address) WHERE
WRI1 : EXISTS (Internall.ocation) OR
EXISTS (AddressLines) OR
EXISTS (PostalBox) OR
EXISTS (PostalCode) OR
EXISTS (Town) OR
EXISTS (Region) OR
EXISTS (Country);
END ENTITY

ENTITY IfcTelecomAddress
SUBTYPE OF(IfcAddress) ;
TelephoneNumbers: OPTIONAL LIST [1:7] OF IfcLabel;
FacsimileNumbers; OPTIONAL LIST [1.:7] OF IfcLabel;
PagerNumber: OPTIONAL IfcLabel;
ElectronicMail Addresses: OPTIONAL LIST [1:7] OF IfcLabel;
WWWHomePageURL: OPTIONAL IfcURIReference;
{5 Hh ik MessagingIDs: OPTIONAL LIST [1:7] OF IfcURIReference;
(IfcTelecomAddress) WHERE
MinimumDataProvided: EXISTS (TelephoneNumbers) OR
EXISTS (PagerNumber) OR
EXISTS (FacsimileNumbers) OR
EXISTS (ElectronicMail Addresses) OR
EXISTS (WWWHomePageURL) OR
EXISTS (MessagingIDs) ;
END_ENTITY

‘s

D.2 % it W K

D.2.1 #HHEF LK EXPRESS fiiR 544 D. 2. 1 [k,
FD.2.1 F#HFELER EXPRESS #i4

N EXPRESS ##i£

ENTITY IfcApproval;

Identifier; OPTIONAL IfcIdentifier;

Name; OPTIONAL IfcLabel;

Description; OPTIONAL IfcText;

TimeOfApproval ; OPTIONAL IfcDateTime;

Status: OPTIONAL IfcLabel;

Level; OPTIONAL IfcLabel;

Qualifier;: OPTIONAL IfcText;

RequestingApproval : OPTIONAL IfcActorSelect;

GivingApproval : OPTIONAL IfcActorSelect;

INVERSE

HasExternalReferences: SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
ApprovedObjects: SET OF IfcRel AssociatesApproval FOR RelatingApproval;
ApprovedResources: SET OF IfcResourceApprovalRelationship FOR RelatingApproval ;
IsRelatedWith: SET OF IchpprOvalRelatIonshIp FOR RelatedApprovals;

Relates:SET OF IfcApprovalRelationship FOR RelatingApproval;

WHERE

HasldentifierOrName: EXISTS (Identifier) OR EXISTS (Name) ;

END ENTITY

CEQ"
(IfeApproval)
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Relationship)

ik EXPRESS ##i&
ENTITY HcApprovalRelationship
FHECHE SUBTYPE OF IfcResourcel.evelRelationship;
(IfcApproval RelatingApproval: IfcApproval ;

RelatedApprovals: SET [1:7] OF IfcApproval;
END_ENTITY

AL SCHR B IR
(IfcResourceApproval
Relationship)

ENTITY IfcResource ApprovalRelationship

SUBTYPE OF IfcResourcelLevelRelationship;
RelatedResourceObjects: SET [1:7] OF IfcResourceObjectSelect;
RelatingApproval; lfcApproval ;

END ENTITY

‘s

D.3 2y H W A

D. 3.1 i iRy EXPRESS #iR 0 7764 D. 3. 1 fRLE .

Fz D.3.1 ARFIEIEEF) EXPRESS #ik

A

EXPRESS &

(IfcBenchmark
Enum)

TYPE IfcBenchmarkEnum = ENUMERATION OF (

GREATERTHAN,
GREATERTHANOREQUALTO,
LESSTHAN,
LESSTHANOREQUALTO,
EQUALTO,
NOTEQUALTO,
INCLUDES,
NOTINCLUDES,
INCLUDEDIN,
NOTINCLUDEDIN) ;

END_TYPE

EAP e

(IfcConstraintEnum)

TYPE IfcConstraintEnum = ENUMERATION OF (
HARD,
SOFT,
ADVISORY,
USERDEFINED,
NOTDEFINED) ;
END TYPE

Sk SR e
(IfcLogicalOperator
Enum)

TYPE IcLogicalOperatorEnum = ENUMERATION OF (
LOGICALAND,
LOGICALOR,
LOGICALXOR,
LOGICALNOTAND,
LOGICALNOTOR) ;
END TYPE

H braiczs
(IfcObjectiveEnum)

TYPE HcObjectiveEnum = ENUMERATION OF (
CODECOMPLIANCE,
CODEWAIVER,
DESIGNINTENT,
EXTERNAL,
HEALTHANDSAFETY,
MERGECONFLICT,
MODELVIEW,
PARAMETER,
REQUIREMENT,
SPECIFICATION,
TRIGGERCONDITION,
USERDEFINED,
NOTDEFINED) ;

END TYPE

« 485




#ZkD 3.1

A EXPRESS #i&
TYPE HcMetricValueSelect = SELECT (
IfcMeasureWithUnit,
IfcTable,
RE R % e
. IfcTimeSeries.
(HfcMetricValue .
Select) HcAppliedValue,
€ IfcValue,
IfcReference) ;
END TYPE

D.3.2  ZyRHIRILAN) EXPRESS fiih NiF 5% D. 3. 2 HLE .

#zD.3.2 AERFIELMER EXPRESS #iit

ik

EXPRESS ##i&

R

(HcConstraint)

ENTITY IfcConstraint

ABSTRACT SUPERTYPE OF(ONEQF (IfcMetric, IfcObjective));

Name: Ifcl.abel;

Description: OPTIONAL IfcText;

ConstraintGrade. IfcConstraintEnum;

ConstraintSource; OPTIONAL IfcLabel;

CreatingActor: OPTIONAL IfcActorSelect;

CreationTime; OPTIONAL IfcDateTime;

UserDefinedGrade; OPTIONAL IfcLabel;

INVERSE

HasExternalReferences: SET OF H{cExternalReferenceRelationship FOR RelatedResourceObjects;

PropertiesForConstraint; SET OF IfcResourceConstraintRelationship FOR RelatingConstraint;

WHERE

WR11. (ConstraintGrade <> IfcConstraintEnum. USERDEFINED ConstraintGrade = Ifc
ConstraintEnum. USERDEFINED) AND EXISTS(SELF\lfcConstraint. UserDefinedGrade) ) s

END_ENTITY

Q
~
&2

EE
(HfcMetric)

ENTITY IfcMetric
SUBTYPE OF IfcConstraint;
Benchmark: IfcBenchmarkEnum;
ValueSource: OPTIONAL IfcLabel;
DataValue; IfcMetricValueSelect;
ReferencePath: OPTIONAL IfcReference;
END ENTITY

Hir
(IfcObjective)

ENTITY IfcObjective

SUBTYPE OF IfcConstraint;

BenchmarkValues; OPTIONAL LIST [1.7] OF HcConstraint;

Logical Aggregator; OPTIONAL IfcLogicalOperatorEnum;

ObjectiveQualifier ; IfcObjectiveEnum;

UserDefinedQualifier; OPTIONAL IfcLabel ;

WHERE

WR21 ; (ObjectiveQualifier <> IfcObjectiveEnum. USERDEFINED) OR ((ObjectiveQualifier = IfcObj
ectiveEnum. USERDEFINED) AND EXISTS(SELF\IfcObjective. UserDefinedQualifier)) ;
END_ENTITY

51/
(IfcReference)

ENTITY IHfcReference;
Typeldentifier; OPTIONAL Ifcldentifier;
Attributeldentifier OPTIONAL Ifcldentifier;
InstanceName: OPTIONAL IfcLabel;
ListPositions; OPTIONAL LIST [1.7] OF INTEGER;
InnerReference: OPTIONAL IfcReference;

END ENTITY

YRR IR

Relationship)

(IfcResourceConstraint|

ENTITY IfcResourceConstraintRelationship

SUBTYPE OF IfcResourceLevelRelationship;

RelatingConstraint ; IfcConstraint;

RelatedResourceObjects: SET [1:7] OF IfcResourceObjectSelect;
END_ENTITY
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D. 4.1 WAGELERR EXPRESS iR N#3R D. 4. 1 MILEFRH.

FD. 4.1 BAZFRERZEIE EXPRESS # it

el EXPRESS ##§i&
TYPE HcArithmeticOperatorEnum = ENUMERATION OF (
~ ADD,
BEARZEFHZ
(TcArithmetic | DLV IDE?
s cAri Eme 1c) MULTIPLY.
peratorbnum SUBTR ACT);
END_TYPE
TYPE HcAppliedValueSelect = SELECT (
g F (B IfcMeasureWithUnit,
(IfcAppliedValue IfcValue,
Select) IfcReference) ;
END_TYPE

D. 4.2 WAEESL{AR EXPRESS f#iiRn#ZE D. 4. 2 (HERH.

FD. 4.2 MAHFELER EXPRESS ffi

EXPRESS ##i#

I F{E
(IfcAppliedValue)

ENTITY IfcAppliedValue

SUPERTYPE OF(IfcCostValue) ;

OPTIONAL IfcLabel;

Description ;: OPTIONAL IfcText;

AppliedValue : OPTIONAL IfcAppliedValueSelect;

UnitBasis : OPTIONAL IfcMeasureWithUnit;

ApplicableDate ; OPTIONAL IfcDate;

FixedUntilDate : OPTIONAL IfcDate;

Category : OPTIONAL IfcLabel;

Condition : OPTIONAL IfcLabel;

ArithmeticOperator ;: OPTIONAL IfcArithmeticOperatorEnum;
Components : OPTIONAL LIST [1:7] OF IfcAppliedValue;
INVERSE
HasExternalReference :
END ENTITY

Nal’nE H

SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;

A
(IfcCostValue)

ENTITY IfcCostValue
SUBTYPE OF IfcAppliedValue;
END ENTITY

LB
(IfcCurrency

Relationship)

ENTITY IfcCurrencyRelationship

SUBTYPE OF IfcResourcel.evelRelationship;
RelatingMonetaryUnit : IfcMonetaryUnit;
RelatedMonetaryUnit : IfcMonetaryUnit;
ExchangeRate ; HcPositiveRatioMeasure;
RateDateTime : OPTIONAL IfcDateTime;
RateSource : OPTIONAL IcLibraryInformation;
END ENTITY

D.5.1

D.5 H # W [8 % R

H Wimf (A TR A EXPRESS $iiiR sk D. 5. 1 BIRE KA.
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FD.5.1 HEAREZFFEFEEE EXPRESS #if
A EXPRESS #i&
H#q TYPE HcDate = STRING;
(IfcDate) END_TYPE
H H#A &t i) TYPE IfcDateTime = STRING;
(IfcDateTime) END_TYPE
TYPE IfcDayInMonthN = INTEGER;
A b H R WHEREC ayInMonthNumber C
(H‘:;)ay IEM;)”th ValidRange : {1 <<= SELF <<= 31)
mber END TYPE
TYPE H{cDayInWeekNumber = INTEGER;
A P WHERE
IfeDaylnWeekNumber} ValidRange : {1 <<= SELF <<= 7}
END TYPE
EEEaing[i]| TYPE IfcDuration = STRING;
(IfcDuration) END_TYPE
TYPE IfcMonthInYearNumber = INTEGER;
EEEPEJ?& WHEREC on n Year/iNumber
IfcMonthI
; CNomb " | ValidRange ; {1 <= SELF <= 12)
eariNumber END*TYPE
B TYPE IicTime = STRING;
(IfcTime) END _TYPE
B} (] TYPE HcTimeStamp = INTEGER;
(HcTimeStamp) | END_TYPE
TYPE IfcDataOriginEnum = ENUMERATION OF (
MEASURED,
. PREDICTED,
il TR
(TfeDataOriginE. ) SIMULATED,
cDataUnginknum USERDEFINED,
NOTDEFINED) ;
END TYPE
TYPE HcRecurrence TypeEnum = ENUMERATION OF (
DAILY,
WEEKLY,
MONTHLY BY DAY OF MONTH,
4 — — — —
ffﬂ;% Rk MONTHLY_BY_POSITION,
TC e;””e“;e BY DAY COUNT,
ypetaum BY_WEEKDAY COUNT,
YEARLY_BY_DAY_OF_MONTH,
YEARLY BY POSITION);
END TYPE
TYPE HcTaskDurationEnum = ENUMERATION OF (
155 30 PR 2 ELAPSEDTIME,
(IfcTaskDuration WORKTIME,
Enum) NOTDEFINED) ;
END TYPE
TYPE HcTimeSeriesDataTypeEnum = ENUMERATION OF (
CONTINUOUS,
DISCRETE,
Bif [A] 7] 268042 | DISCRETEBINARY,
(IfcTimeSeriesData | PIECEWISEBINARY,
TypeEnum) PIECEWISECONSTANT,
PIECEWISECONTINUOUS,
NOTDEFINED) ;
END TYPE
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g%k D.5. 1

P EXPRESS #iii
B 1] TY'PE. IfeTimeOrRatioSelect = SELECT (
. . IfcRatioMeasure,
(IfcTimeOrRatio .
Select) IfcDuration) ;
elec END TYPE

D.5.2  H ]

GEIRSEAAR ) EXPRESS $iR % £ D. 5. 2 (HLE R
FD.5.2 FHIEEREEGER EXPRESS #id

ik EXPRESS #ifji£
ENTITY IfcEventTime
SUBTYPE OF IfcScheduling Time;
N ActualDate ; OPTIONAL IHcDateTime;
T ff*ﬁjllﬂﬂ ) EarlyDate . OPTIONAL IfcDateTime;
chventiime LateDate ; OPTIONAL IfcDateTime;
ScheduleDate : OPTIONAL HcDateTime;
END _ENTITY
N ENTITY IfclrregularTimeSeries
N I| B+ 1
(Zh:%;lmj HT{EJ ffﬁ] SUBTYPE OF IfcTimeSeries;
¢ r;e%’;.l :1)1' e Values : LIST [1:7] OF IfclrregularTimeSeriesValue;
eres END_ENTITY
ENTITY IfcLagTime
BHE SUBTYPE OF IfcScheduling Time;

(HfcLagTime)

LagValue : IcTimeOrRatioSelect;
DurationType : IfcTaskDurationEnum;
END ENTITY

EFF R

(IfcRecurrencePattern)

ENTITY IfcRecurrencePattern;

RecurrenceType : lfcRecurrenceTypeEnum;

DayComponent : OPTIONAL SET [1:7] OF IfeDayInMonthNumber;
WeekdayComponent : OPTIONAL SET [1.:7] OF IfcDayInWeekNumber;
MonthComponent : OPTIONAL SET [1:7] OF IfcMonthInYearNumber;
Position : OPTIONAL IfcInteger;

Interval ; OPTIONAL IfcInteger;

Occurrences ; OPTIONAL IHclnteger;

TimePeriods ; OPTIONAL LIST [1.7] OF IfcTimePeriod;

END ENTITY

F ] bt (8] 7 31
(IfcRegular TimeSeries

ENTITY IfcRegularTimeSeries

SUBTYPE OF IfcTimeSeries;

TimeStep : IfcTimeMeasure;

Values ; LIST [1:7] OF IfcTimeSeriesValue;
END ENTITY

B HR R )

(IfcResourceTime)

ENTITY IfcResourceTime

SUBTYPE OF IfcScheduling Time;

ScheduleWork : OPTIONAL IfcDuration;
ScheduleUsage : OPTIONAL IfcPositiveRatioMeasure;
ScheduleStart ; OPTIONAL IfcDateTime;
ScheduleFinish : OPTIONAL IfcDateTime;
ScheduleContour ; OPTIONAL Ifclabel;
LevelingDelay : OPTIONAL IfcDuration;
IsOverAllocated ; OPTIONAL BOOLEAN;
StatusTime ;: OPTIONAL IfcDateTime;

ActualWork : OPTIONAL IfcDuration;

ActualUsage . OPTIONAL IfcPositiveRatioMeasure;
ActualStart ; OPTIONAL IfcDateTime;

ActualFinish ;: OPTIONAL IfcDateTime;
RemainingWork : OPTIONAL IfcDuration;
RemainingUsage : OPTIONAL IfcPositiveRatioMeasure;
Completion : OPTIONAL IfcPositiveRatioMeasure;
END ENTITY
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ik EXPRESS f#it

ENTITY IfcSchedulingTime

ABSTRACT SUPERTYPE OF (ONEOF (IfcEventTime, Ifcl.agTime, IfcResourceTime, IfcTaskTime, Ifc-
WorkTime) ) ;

Name : OPTIONAL IfcLabel;

DataOrigin ;: OPTIONAL IfcDataOriginEnum;

UserDefinedDataOrigin : OPTIONAL IfcLabel;

END ENTITY

Sl e [
(IfcSchedulingTime)

ENTITY IfcTaskTime

SUPERTYPE OF(IfcTaskTimeRecurring)
SUBTYPE OF IfcScheduling Time;
DurationType : OPTIONAL IfcTaskDurationEnum;
ScheduleDuration ; OPTIONAL IfcDuration;
ScheduleStart ; OPTIONAL IfcDateTime;
ScheduleFinish : OPTIONAL IfcDateTime;
EarlyStart : OPTIONAL IfcDateTime;
EarlyFinish ;: OPTIONAL IfcDateTime;
LateStart ; OPTIONAL IHcDateTime;
LateFinish : OPTIONAL IfcDateTime;
FreeFloat ; OPTIONAL IfcDuration;
TotalFloat ; OPTIONAL IfcDuration;
IsCritical ; OPTIONAL BOOLEAN;
StatusTime : OPTIONAL IfcDateTime;
ActualDuration : OPTIONAL TfcDuration;
ActualStart ; OPTIONAL IfcDateTime;
ActualFinish : OPTIONAL IfcDateTime;
RemainingTime : OPTIONAL IfcDuration;
Completion ; OPTIONAL IfcPositiveRatioMeasure;
END ENTITY

1155 B A
(IfcTaskTime)

ENTITY IfcTaskTimeRecurring
SUBTYPE OF IfcTaskTime;

Recurrance : IfcRecurrencePattern;
END ENTITY

1155 B [ 53R
(IfcTaskTime
Recurring)

ENTITY IfcTimePeriod;

e [ fA] 3 StartTime : IfcTime;
(IfcTimePeriod) EndTime : IfcTime;
END ENTITY

ENTITY IfcTimeSeries

ABSTRACT SUPERTYPE OF(ONEOF (IfclrregularTimeSeries, IfcRegularTimeSeries)) ;
Name : IfcLabel;

Description : OPTIONAL IHfcText;

StartTime ; IfcDateTime;

EndTime : IfcDateTime;

A 1
MR 51 TimeSeriesDataType ;: IfcTimeSeriesDataTypeEnum;

IfcTi les
(HcTimeSeries) DataOrigin : IfcDataOriginEnum;

UserDefinedDataOrigin : OPTIONAL IfcLabel;

Unit : OPTIONAL IfcUnit;

INVERSE

HasExternalReference : SET [1:7] OF HcExternalReferenceRelationship FOR RelatedResourceObjects;
END_ENTITY

ENTITY IfcTimeSeriesValue;
ListValues ; LIST [1.7] OF IfcValue;
END_ENTITY

B R FI{E
(IfcTimeSeriesValue)

ENTITY IfcWorkTime
SUBTYPE OF IfcScheduling Time;
T AEF[A] RecurrencePattern : OPTIONAL IfcRecurrencePattern;
(IfcWorkTime) Start ; OPTIONAL IfcDate;
Finish ; OPTIONAL IfcDate;
END ENTITY
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D.6.1 HMEEE|HEEZEE R EXPRESS #8053 D. 6. 1 (9 E R H.
£ D.6.1 SMB5IARIFEZEE A EXPRESS #id

D.6 4k 51 W B K

el EXPRESS ##§i&
BEERIR TYPE IfcLanguageld = Ifcldentifier;
(HclLanguageld) END_TYPE
ﬁ;@fﬂ?ﬁﬁ TYPE IfcURIReference = STRING;
HEFSIH END TYPE
(IfcURIReference) -
TYPE IfcDocumentConfidentialityEnum = ENUMERATION OF (
PUBLIC,
W RESTRICTED,
K*iflrf s CONFIDENTIAL,
Confidentialitymumy | PERSONAL.
“onfidentialityEnum USERDEFINED.
NOTDEFINED) ;
END_TYPE
TYPE IfcDocumentStatusEnum = ENUMERATION OF (
DRAFT,
SRR FINALDRAFT,
(IfcDocument FINAL,
StatusEnum) REVISION,
NOTDEFINED) ;
END_TYPE
427 | e TY‘{:’E. -I‘fc-Cla.ssificationReferenceSelect = SELECT (
I IfcClassificationReference,
(IfcClassification N e .
Ref Select) IfcClassification) ;
eferenceSelec END._TYPE
AR TY‘{:’E. -I‘fchla.ssificationSelect = SELECT (
(lfcClassificati IfcClassification.,
¢ ga?l tl)ca ton IfcClassificationReference) ;
el END_TYPE
TYPE IfcDocumentSelect = SELECT (
OB IfcDocumentReference,
(HcDocumentSelect) | IfcDocumentInformation) ;
END TYPE
TYPE HcLibrarySelect = SELECT (
PETEFE IfcLibraryReference,

(IfcLibrarySelect)

IfcLibraryInformation) ;
END_TYPE

Bl X kB
(IfcResource
ObjectSelect)

TYPE IicResourceObjectSelect = SELECT (
IfcPropertyAbstraction,
IchhysicalQuantity .
IfcAppliedValue,
IfcContextDependentUnit,
IfcConversionBasedUnit,
IfcProfileDef,
IfcActorRole,
IfcApproval,
IfcConstraint,
IfcTimeSeries,
IfcMaterialDefinition,
IfcPerson,
IfcPersonAndOrganization,
IfcOrganization,,
IfcExternalReference,
IfcExternallnformation) ;
END _TYPE
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D.6.2 ANEFE|AEES{ARN EXPRESS #A0W#%E D. 6. 2 L EFRH.
= D.6.2 B3| AEIFEEMER EXPRESS #

it

ik EXPRESS #i£

ENTITY IfcClassification

SUBTYPE OF IfcExternallnformation;

Source ; OPTIONAL IfcLabel;

Edition : OPTIONAL IfcLabel;

EditionDate ; OPTIONAL IfcDate;

Name : IfclLabel;

Description : OPTIONAL IfcText;

Location : OPTIONAL IfcURIReference;

ReferenceTokens : OPTIONAL LIST [1.7] OF Ifcldentifier;

INVERSE

ClassificationForObjects : SET OF IfcRelAssociatesClassification FOR RelatingClassification;
HasReferences : SET OF IfcClassificationReference FOR ReferencedSource;
END_ENTITY

i

(IfcClassification)

ENTITY IfcClassificationReference
SUBTYPE OF IfcExternalReference;
ReferencedSource ;. OPTIONAL IfeClassificationReferenceSelect ;
325 Description ;: OPTIONAL IfcText;
(IfcClassification Sort ;: OPTIONAL Ifcldentifier;
Reference) INVERSE
ClassificationRefForObjects : SET [0:7] OF IfcRelAssociatesClassification FOR RelatingClassification;
HasReferences : SET [0:7] OF IfcClassificationReference FOR ReferencedSource;
END_ENTITY

ENTITY IfcDocumentInformation
SUBTYPE OF IfcExternallnformation;
Identification : Ifcldentifier;
Name : IfclLabel;
Description : OPTIONAL IfcText;
Location ; OPTIONAL IfcURIReference;
Purpose : OPTIONAL IfcText;
IntendedUse ; OPTIONAL IfcText;
Scope : OPTIONAL IfcText;
Revision ; OPTIONAL TfcLabel;
DocumentOwner ; OPTIONAL IfcActorSelect;

HER Editors : OPTIONAL SET [1.7] OF IfcActorSelect;
(IfcDocumentIn CreationTime ; OPTIONAL IfcDateTime;

formation) LastRevisionTime : OPTIONAL HcDateTime;
ElectronicFormat : OPTIONAL Ifcldentifier;
ValidFrom ; OPTIONAL IfcDate;
ValidUntil . OPTIONAL IfcDate;
Confidentiality : OPTIONAL IfcDocumentConfidentialityEnum;
Status ; OPTIONAL IfcDocumentStatusEnum;
INVERSE
DocumentInfoForObjects : SET OF IfcRelAssociatesDocument FOR RelatingDocument;
HasDocumentReferences : SET OF IfcDocumentReference FOR ReferencedDocument
IsPointedTo : SET OF HfcDocumentInformationRelationship FOR RelatedDocuments;
IsPointer ; SET [0:1] OF IfcDocumentInformationRelationship FOR RelatingDocument;
END_ENTITY

ENTITY IfcDocumentInformationRelationship

SUBTYPE OF IfcResourcelLevelRelationship;
RelatingDocument : IfcDocumentInformation;
RelatedDocuments : SET [1:7] OF IfcDocumentInformations
RelationshipType : OPTIONAL IfcLabel;

END_ENTITY

IHFEEXR
(IfcDocumentInform
ationRelationship)

o 402




g%k D.6.2

EXPRESS #i£

e =l
(IfcDocument
Reference)

ENTITY IfcDocumentReference

SUBTYPE OF IfcExternalReference;

Description; OPTIONAL IcText;

ReferencedDocument ; OPTIONAL IfcDocumentInformation;

INVERSE

DocumentRefForObjects: SET OF IfcRel AssociatesDocument FOR RelatingDocument;
WHERE

WR1:EXISTS(Name) XOR EXISTS(ReferencedDocument) ;

END_ENTITY

SMEE R
(HcExternalln
formation)

ENTITY IfcExternallnformation

ABSTRACT SUPERTYPE OF(ONEQF(IfcClassification, IfcDocumentInformation, IfcLibrarylnform
ation) ) ;

END_ENTITY

Shits | R

(IfcExternalReference)

ENTITY IfcExternalReference

ABSTRACT SUPERTYPE OF(ONEOF (IfcClassificationReference, IfcDocumentReference, IfcExternally
DefinedHatchStyle, IlfcExternallyDefinedSurfaceStyle, IfcExternallyDefinedTextFont, IfcLibraryRefer
ence) ) ;

Location : OPTIONAL IfcURIReference;

Identification . OPTIONAL Ifcldentifier;

Name ; OPTIONAL IfcLabel;
INVERSE
ExternalReferenceForResources :
WHERE

WRI1 ;. EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name) ;
END ENTITY

SET [0:7] OF IfcExternalReferenceRelationship FOR RelatingReference;

SMESIRK R
(IfcExternalReference
Relationship)

ENTITY IfcExternalReferenceRelationship
SUBTYPE OF IfcResourcelevelRelationship;

RelatingReference ; IfcExternalReference;
RelatedResourceObjects ; SET [1:7] OF IfcResourceObjectSelect;
END ENTITY

ERE

IfcLibraryInformation

ENTITY IfcLibraryInformation
SUBTYPE OF IfcExternalInformation;
IfcLabel;

Version : OPTIONAL IfcLabel;
Publisher ; OPTIONAL IfcActorSelect;
VersionDate : OPTIONAL IfcDateTime;
OPTIONAL IfcURIReference;
OPTIONAL TfcText;

Nal’nE H

Location :
Description :
INVERSE
LibraryInfoForObjects : SET [0:7] OF IfcRelAssociatesLibrary FOR RelatingLibrary;
HasLibraryReferences : SET OF IfcLibraryReference FOR ReferencedLibrary;
END_ENTITY

gl
(IfcLibraryReference)

ENTITY IfcLibraryReference

SUBTYPE OF IfcExternalReference;

Description : OPTIONAL IfcText;

Language : OPTIONAL IfcLanguageld;

ReferencedLibrary : OPTIONAL IfcLibraryInformation;

INVERSE

LibraryRefForObjects ; SET [0:7] OF IfcRelAssociatesLibrary FOR RelatingLibrary;
END_ENTITY

HIERXR
(IfcResourcelevel
Relationship)

ENTITY IfcResourcelevelRelationship

ABSTRACT SUPERTYPE OF(ONEOF(IfcApprovalRelationship, IfcCurrencyRelationship, IfcDocumentIn
formationRelationship, IfcExternalReferenceRelationship, IfcMaterialRelationship, IfeOrganizationRelation
ship, IfcPropertyDependencyRelationship, IfcResourceApprovalRelationship, IfcResourceConstraintRelation
ship));

: OPTIONAL IfcLabel;

Description ; OPTIONAL IfcText;

END ENTITY

Name
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D.7 JL fa] 2 R % K

D.7.1 JUZ5 R EXPRESS filiA %3 D. 7. 1 f9RLE R H .
FD.7.1 U REREE R EXPRESS #i%
HHY EXPRESS i
i TYPE Ichu‘rveOrEdgeCurve = SELECT (
) ) IfcBoundedCurve,
(HfcCurveOr .
EdgeCurve) licEdgeCurve) ;
END_TYPE
IS A 1 TYPIE Ifc(:rridPlacemer{tDirectionSelect = SELECT (
. IfeVirtualGridIntersection,
(HcGridPlacement N
DirectionSelect) IfcDirection)
rectionSelec: END TYPE
R TYP]‘“: IfcPointOrVertexPoint = SELECT (
(lfePointO IfcPoint,
v : slljn. tr) IfcVertexPoint) ;
ertexPoin END_TYPE
TYPE HcSolidOrShell = SELECT (
Scikak e TieSolidModel ,
(IfcSolidOrShell) IfcClosedShell) 5
END TYPE
TYPE HcSurfaceOrFaceSurface = SELECT (
F L IfcSurface,
(IfcSurfaceOr IfcFaceSurface,
FaceSurface) IfcFaceBasedSurfaceModel) ;
END_TYPE
D.7.2  JUf[ 29 BEIE SRy EXPRESS i i #%32 D. 7. 2 i HLE K H .
£D.7.2 JLMARFIFEEZER EXPRESS #iid
=] EXPRESS #iit
ENTITY IfcConnectionCurveGeometry
R LA 2k SUBTYPE OF IfcConnectionGeometry;
(IfcConnection CurveOnRelatingElement ; IfcCurveOrEdgeCurve;
CurveGeometry) CurveOnRelatedElement : OPTIONAL IfcCurveOrEdgeCurve;
END_ENTITY
. ENTITY IfcConnectionGeometry
) . ABSTRACT SUPERTYPE OF (ONEOF (IfcConnectionCurveGeometry, IfcConnectionPointGeometry, IfcCo
(IfcConnection . . \ . -
G (ry) nnectionSurfaceGeometry, IfcConnectionVolumeGeometry));
cometry END_ENTITY
ENTITY IfcConnectionPointEccentricity
VR R SUBTY‘P-E OF IfC(;OrlI]E?tiOHPOthG'EOITlEtr_V; .
- ; EccentricityInX : OPTIONAL IfcLengthMeasure;
(IfcConnection

PointEccentricity)

EccentricitylnY : OPTIONAL IfcLengthMeasure;
EccentricitylnZ ; OPTIONAL IfcLengthMeasure;
END_ENTITY

HEHE UL
(IfcConnection
PointGeometry)

ENTITY IfcConnectionPointGeometry

SUPERTYPE OF(IfcConnectionPointEccentricity)

SUBTYPE OF IfcConnectionGeometry;
PointOnRelatingElement : IfcPointOrVertexPoint;
PointOnRelatedElement . OPTIONAL IfcPointOrVertexPoint;
END_ENTITY
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ENTITY HcConnectionSurfaceGeometry
HE R ILA SUBTYPE OF IfcConnectionGeometry;

(HcConnection SurfaceOnRelatingElement ; IfcSurfaceOrFaceSurface;
SurfaceGeometry) SurfaceOnRelatedElement ;: OPTIONAL IfcSurfaceOrFaceSurface;
END_ENTITY

ENTITY IfcConnectionVolumeGeometry

AR LA SUBTYPE OF IfcConnectionGeometry;

(IfcConnection VolumeOnRelatingElement : IfcSolidOrShell;
VolumeGeometry) | VolumeOnRelatedElement : OPTIONAL IfcSolidOrShell ;
END_ENTITY

ENTITY IfcGridAxis;

AxisTag : OPTIONAL IfcLabel;

AxisCurve : IfcCurve;

SameSense : IfcBoolean;

INVERSE

PartOfW : SET [0:1] OF HcGrid FOR WAxes;

PartOfV ; SET [0:1] OF IfeGrid FOR VAxes;

PartOfU . SET [0:1] OF IHcGrid FOR UAxes;

HaslIntersections : SET OF IfcVirtualGridIntersection FOR IntersectingAxes;
WHERE

WRI1 . AxisCurve. Dim = 2;

WR2 . (SIZEOF(PartOfU) = 1) XOR (SIZEOF(PartOfV) = 1) XOR (SIZEOF(PartOfW) = 1);
END_ENTITY

A
(cGridAxis)

ENTITY IfcGridPlacement

SUBTYPE OF IfcObjectPlacement;

PlacementLocation ; IfcVirtualGridIntersection;
PlacementRefDirection ; OPTIONAL IfcGridPlacementDirectionSelect ;
END_ENTITY

L Y T
(HcGridPlacement)

ENTITY IfcLocalPlacement

SUBTYPE OF IfcObjectPlacement;

PlacementRelTo ; OPTIONAL IfcObjectPlacement;

RelativePlacement : IfcAxis2Placement;

WHERE

WR21 ; IfcCorrectLocalPlacement(RelativePlacement, PlacementRelTo);
END _ENTITY

ISE L TER

(IfcLocalPlacement)

ENTITY IfcObjectPlacement

ABSTRACT SUPERTYPE OF (ONEOF (IfcGridPlacement, IfclocalPlacement));
X ARAR R INVERSE

(IfcObjectPlacement) | PlacesObject : SET [0:7] OF IfcProduct FOR ObjectPlacement;

ReferencedByPlacements ;: SET OF IfcLocalPlacement FOR PlacementRelTo;

END _ENTITY

ENTITY IfcVirtualGridIntersection;
Jﬁ%miﬁ‘ IntersectingAxes : LIST [2.2] OF UNIQUE HcGridAxis;
(IfcVirtual

OffsetDistances : LIST [2:3] OF IfcLengthMeasure;

GridIntersection) END_ENTITY

D.7.3  JLATZ5 TR K FH IE 5 = 3B AL AR 2 (TfcCorrect LocalPlacement) pR%T, B 3T A9 EXPRESS $
ARNAFE T IRLAE -
FUNCTION IfcCorrectlLocalPlacement
(AxisPlacement ; lf cAxis2Placement;
RelPlacement : IfcObjectPlacement) : LOGICAL;
IF (EXISTS(RelPlacement)) THEN



IF CIFCGEOMETRICCONSTRAINTRESOURCE. IFCGRIDPLACEMENT' IN TYPEOF ( Rel-
Placement)) THEN
RETURN(?);
END IF;
IF (' IFCGEOMETRICCONSTRAINTRESOURCE. IFCLOCALPLACEMENT ' IN TYPEOF
(RelPlacement)) THEN
IF (' IFCGEOMETRYRESOURCE. IFCAXISZPLACEMENTZ2D' IN TYPEOF ( AxisPlace-
ment)) THEN
RETURN(TRUE) ;
END IF;
IF (' IFCGEOMETRYRESOURCE. IFCAXIS2PLACEMENT3D' IN TYPEOF ( AxisPlace-
ment)) THEN
IF (RelPlacement\Ifcl.ocalPlacement. RelativePlacement. Dim = 3) THEN
RETURN(TRUE);
ELSE
RETURN(FALSE)
END IF;
END _IF;
END IF;
ELSE
RETURN(TRUE);
END_IF;
RETURN(?7);
END FUNCTION

D.8 JL o] fid B ¥E JK

D.8.1 JUBIAY ST PR A ) EXPRESS fiiid 324 D. 8. 1 AYRLE R H .
F#D.8. 1 JUMHER FIFEA R A EXPRESS #ik

=] EXPRESS ##i£
TYPE IHcBooleanOperator = ENUMERATION OF (
THIRE A UNION,
(IfcBoolean INTERSECTION,
Operator) DIFFERENCE);
END_TYPE
TYPE IfcBooleanOperand = SELECT (
IfcSolidModel ,
/R iz B IfcHalfSpaceSolid,
(IfcBooleanOperand) | IfeBooleanResult,
IfcCsgPrimitive3D) ;
END_TYPE
TYPE IfcCsgSelect = SELECT (
CSG ## IfcBooleanResult,
(HfcCsgSelect) IfcCsgPrimitive3D) ;
END_TYPE
TYPE TfcGeometricSetSelect = SELECT (
JUfa kR IfcPoint,
(IfcGeometric IfcCurve,
SetSelect) IfcSurface) ;
END_TYPE
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#£D.8.2 JL{EE HFEEER EXPRESS #id

Lk

EXPRESS ##i#

[=E R v
(IfcAdvancedBrep)

ENTITY IHfcAdvancedBrep

SUPERTYPE OF(IfcAdvancedBrepWithVoids)

SUBTYPE OF IfcManifoldSolidBrep;

WHERE

HasAdvancedFaces : SIZEOF(QUERY(Afs <Z # SELF\IfcManifoldSolidBrep. Outer. CfsFaces | (NOT ('IF
CTOPOLOGYRESOURCE. IFCADVANCEDFACE' IN TYPEOF(Afs))) )) = 0;

END ENTITY

WAL B ok Rk
(IfcAdvancedBrep
WithVoids)

ENTITY IfcAdvancedBrepWithVoids

SUBTYPE OF IfcAdvancedBrep;

Voids : SET [1:7] OF IfcClosedShell;

WHERE

VoidsHaveAdvancedFaces ; SIZEOF ( QUERY (Vsh << x Voids | SIZEOF (QUERY (Afs < =
Vsh. CfsFaces | (NOT ('IFCTOPOLOGYRESOURCE. IFCADVANCEDFACE'IN TYPEOF(Afs))) ») =0
) = 03

END_ENTITY

H
(HcBlock)

ENTITY IfcBlock

SUBTYPE OF IfcCsgPrimitive3D;
XLength . HcPositivel.engthMeasure;
YLength ; IfcPositivel.engthMeasure;
ZLength . IfcPositivel.engthMeasure;
END ENTITY

TH/RWBLR
(IfcBoolean
ClippingResult)

ENTITY IfcBooleanClippingResult

SUBTYPE OF IfcBooleanResult;

WHERE

FirstOperandType : ('IFCGEOMETRICMODELRESOURCE. IFCSWEPTAREASOLID' IN TYPEOF(First
Operand)) OR ('TFCGEOMETRICMODELRESOURCE. IFCSWEPTDISCSOLID' IN TYPEOF (FirstOper
and)) OR ('IFCGEOMETRICMODELRESOURCE. IFCBOOLEANCLIPPINGRESULT' IN TYPEOF (First
Operand)) ;
SecondOperandType :
ondOperand)) ;
OperatorType ;
END_ENTITY

('IFCGEOMETRICMODELRESOURCE. IFCHALFSPACESOLID'IN TYPEOF(Sec

Operator = DIFFERENCE;

TRIREE R
(IfcBooleanResult)

ENTITY IfcBooleanResult

SUPERTYPE OF(IfcBooleanClippingResult)
SUBTYPE OF IfcGeometricRepresentationltem;
Operator : IfcBooleanOperator;

FirstOperand ; IfcBooleanOperand;
SecondOperand : IfcBooleanOperand;

DERIVE

Dim ; fcDimensionCount
WHERE

SameDim : FirstOperand. Dim = SecondOperand. Dim;
END_ENTITY

: = FirstOperand. Dim;

£ Fl &
(IfcBoundingBox)

ENTITY HcBoundingBox

SUBTYPE OF IfcGeometricRepresentationltem;
IfcCartesianPoint;

HcPositivelLengthMeasure;

Corner
XDim :
YDim ;
ZDim ; IfcPositiveLengthMeasure;
DERIVE

Dim : IcDimensionCount
END ENTITY

IfcPositivel_engthMeasure;

= 33
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ENTITY IfcBoxedHalfSpace
s ] 4 Bl & SUBTYPE OF IfcHalfSpaceSolid;
(IfcBoxedHalfSpace) | Enclosure : IfcBoundingBox;
END_ENTITY
ENTITY IfcCartesianPointList
HEIRED ABSTRACT SUPERTYPE OF (IfcCartesianPointList3D)

(HfcCartesianPointList)

SUBTYPE OF IfcGeometricRepresentationltem;
END_ENTITY

=4 R /R AT

(IfcCartesian
PointList3D)

ENTITY IfcCartesianPointList3D

SUBTYPE OF IfcCartesianPointList;

CoordList ; LIST [1:7] OF LIST [3:3] OF IfcLengthMeasure;
END_ENTITY

=4k CSG &
(IfcCsgPrimitive3D)

ENTITY IfcCsgPrimitive3D

ABSTRACT SUPERTYPE OF(ONEOF (IfcBlock, IfcRectangularPyramid, IfcRightCircularCone, IfcRight
CircularCylinder, IfcSphere))

SUBTYPE OF IfcGeometricRepresentationltem;

Position ; IfcAxis2Placement3D;
DERIVE
Dim ; IfcDimensionCount ;= 3;

END_ENTITY

ENTITY IfeCsgSolid

CSG 51 SUBTYPE OF IfcSolidModel ;
(IfeCsgSolid) TreeRootEXPRESSion : IfcCsgSelect;
END_ENTITY
ENTITY IfcExtrudedAreaSolid
SUPERTYPE OF (IfcExtruded AreaSolid Tapered)
SUBTYPE OF IfcSweptAreaSolid;
Fififk ExtrudedDirect.i(?n : IfcDirection;
(e xtrudedAreaSolid) Depth : IfcPositivel.engthMeasure;
cExtrudedAreaSolid) o rmp

ValidExtrusionDirection ; IfcDotProduct (IfcRepresentationltem() | | IfcGeometricRepresentationltem() | |
IfcDirection([ 0. 0,0.0,1. 0]), SELF. ExtrudedDirection) <Z>> 0. 0;
END_ENTITY

ENTITY IfcExtrudedAreaSolidTapered
SUBTYPE OF IfcExtrudedAreaSolid;

P EndSweptArea : IfcProfileDef;
(IfcExtrudedArea WHERE
SolidTapered) CorrectProfileAssignment : IfcTaperedSweptAreaProfiles(SELF\IfcSweptAreaSolid. SweptArea, SELF. End
SweptArea) ;
END_ENTITY
ENTITY IfcFaceBasedSurfaceModel
SUBTYPE OF IfcGeometricRepresentationltem;
T AR AL FbsmFaces : SET [1.7] OF IfcConnectedFaceSet;
(IfcFaceBased
SurfaceModel) DF'R]VE . .
Dim : lcDimensionCount : = 3;
END ENTITY
ENTITY IfcFacetedBrep
/N B Brep SUPERTYPE OF(IfcFacetedBrepWithVoids)
(IfcFacetedBrep) SUBTYPE OF IfcManifoldSolidBrep;
END_ENTITY
/N 259 Brep ENTITY IchaC&tedBrepWithVOids
(IfcFacetedBrep SUBTYPE OF Icha(?etedBrep;
WithVoids) Voids : SET [1:7] OF IfcClosedShell;
END ENTITY
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EXPRESS #i£

B E &% Ak
(IfcFixedReference
SweptAreaSolid)

ENTITY IfcFixedReferenceSwept AreaSolid
SUBTYPE OF IfcSweptAreaSolid;

Directrix : IfcCurve;

StartParam ; OPTIONAL IfcParameterValue;
EndParam ; OPTIONAL IfcParameterValue;
FixedReference : IfcDirection;

WHERE

DirectrixBounded ;: (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF([IFCGEOMETRYRE
SOURCE. IFCCONIC', ' IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] * TYPEOF (Directrix)) =
Ds

END_ENTITY

JUfAT Bl £k 5
(IfcGeometric
CurveSet)

ENTITY HHcGeometricCurveSet

SUBTYPE OF IfcGeometricSet;

WHERE

NoSurfaces : SIZEOF(QUERY(Temp << * SELF\IfcGeometricSet. Elements | ' IFCGEOMETRYRE
SOURCE. IFCSURFACE'IN TYPEOF(Temp))) = 0;

END ENTITY

IR
(IfcGeometricSet)

ENTITY HcGeometricSet

SUPERTYPE OF(IfcGeometricCurveSet)
SUBTYPE OF IfcGeometricRepresentationltem;
Elements : SET [1:7] OF IfcGeometricSetSelect;

DERIVE

Dim ; HcDimensionCount ; = Elements[1]. Dim;

WHERE

ConsistentDim: SIZEOF(QUERY(Temp <C * Elements | Temp. Dim <> Elements[ 1]. Dim)) = 0;
END_ENTITY

275 [|] 37
(IfcHalfSpaceSolid)

ENTITY IfcHalfSpaceSolid

SUPERTYPE OF(ONEOF (IfcBoxedHal{Space, IfcPolygonalBoundedHalfSpace))
SUBTYPE OF IcGeometricRepresentationltem;

BaseSurface ; IfcSurface;

AgreementFlag : BOOLEAN;

DERIVE

Dim ; fcDimensionCount
END ENTITY

= 33

WIESLAK Brep
(IfcManifoldSolidBrep)

ENTITY IfcManifoldSolidBrep

ABSTRACT SUPERTYPE OF(ONEOF (IfcAdvancedBrep, IfcFacetedBrep))
SUBTYPE OF IfcSolidModel ;

Outer : IfcClosedShell ;

END_ENTITY

ENTITY IfcPolygonalBoundedHalfSpace
SUBTYPE OF IfcHalfSpaceSolid ;

Position ; IfcAxis2Placement3D;
EAUE-E ey PolygonalBoundary : IfcBoundedCurve;
(IfcPolygonalBounded | WHERE
HalfSpace) BoundaryDim : PolygonalBoundary. Dim = 2;
BoundaryType : SIZEOF(TYPEOF(PolygonalBoundary) * ['IFCGEOMETRYRESOURCE.
IFCPOLYLINE', 'TFCGEOMETRYRESOURCE. IFCCOMPOSITECURVET ) = 1;
END ENTITY
ENTITY IfcRectangularPyramid
P SUBTYPE OF Ifc.(-:sgPrirnitive?)D;
(IfcRectangular XLength : Ichosl.tTve],EngthMeasure 3
. YLength : IfcPositivel.engthMeasure;
Pyramid)

Height : IfcPositivel.engthMeasure;
END ENTITY
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iz
(HcRevolved
AreaSolid)

ENTITY IfcRevolvedAreaSolid

SUPERTYPE OF(IfcRevolvedAreaSolid Tapered)

SUBTYPE OF IfcSweptAreaSolid;

Axis : IfcAxis1Placement;

Angle : IfcPlaneAngleMeasure;

DERIVE

AxisLine : IfcLine : = IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfeCurve() || If
cLine(Axis. Location, IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfcVector( Axis. Z,
1.0));

WHERE

AxisStartInXY : Axis. Location. Coordinates[ 3] = 0. 0;

AxisDirectionInXY : Axis. Z. DirectionRatios[ 3] = 0. 0;

END_ENTITY

HETE TiE s X 3,
(IfcRevolvedArea
SolidTapered)

ENTITY IfcRevolvedAreaSolidTapered

SUBTYPE OF IfcRevolvedAreaSolid ;

EndSweptArea : IfcProfileDef;

WHERE

CorrectProfileAssignment ; IfcTaperedSweptAreaProfiles(SELF\ lfcSweptAreaSolid. SweptArea, SELF. End
SweptArea) ;

END_ENTITY

E B
(TicRight
CircularCone)

ENTITY IfcRightCircularCone
SUBTYPE OF fcCsgPrimitive3D;
Height : IfcPositivelLengthMeasure;
BottomRadius
END ENTITY

IfcPositiveLengthMeasure;;

ER
(IfcRightCircular
Cylinder)

ENTITY IfcRightCircularCylinder
SUBTYPE OF fcCsgPrimitive3D;
Height : IfcPositivelLengthMeasure;
Radius : IfcPositiveLengthMeasure;
END ENTITY

WA AR
(IfcSectionedSpine)

ENTITY IfcSectionedSpine

SUBTYPE OF IcGeometricRepresentationltem;
SpineCurve : IfcCompositeCurve;

LIST [2:7] OF IfcProfileDef;

LIST [2:7] OF IfcAxis2Placement3D;

CrossSections ;
CrossSectionPositions :
DERIVE

Dim ; lcDimensionCount : = 3;

WHERE

CorrespondingSectionPositions : SIZEOF(CrossSections) = SIZEOF (CrossSectionPositions) ;
ConsistentProfileTypes ; SIZEOF(QUERY (temp << * CrossSections | CrossSections[ 1]. ProfileType <>
temp. ProfileType)) = 0;

SpineCurveDim : SpineCurve. Dim = 3;

END_ENTITY

HF ST R EA A
(IfcShellBased
SurfaceModel)

ENTITY IfcShellBasedSurfaceModel

SUBTYPE OF IfcGeometricRepresentationltem;
SbsmBoundary : SET [1:7] OF IfcShell;
DERIVE

Dim ; IfcDimensionCount ;= 3;
END_ENTITY

LAY
(HeSolidModel)

ENTITY IfcSolidModel

ABSTRACT SUPERTYPE OF (ONEOF (IfcCsgSolid, HcManifoldSolidBrep, IfcSweptAreaSolid, IfcSwept
DiskSolid) >

SUBTYPE OF IfcGeometricRepresentationltem;

DERIVE

Dim ; IfcDimensionCount ;= 3;

END_ENTITY
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R
(HcSphere)

ENTITY IcSphere

SUBTYPE OF IfcCsgPrimitive3D;
Radius : IfcPositivel.engthMeasure;
END ENTITY

[ EEEEES
(IfcSurfaceCurve
SweptAreaSolid)

ENTITY IfcSurfaceCurveSweptAreaSolid
SUBTYPE OF IfcSweptAreaSolid;

Directrix ; IfeCurve;

StartParam : OPTIONAL IfcParameterValue;
EndParam ; OPTIONAL IfcParameterValue;
ReferenceSurface :
WHERE
DirectrixBounded : (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF(['IFCGEOMETRYRE
SOURCE. IFCCONIC, 'TFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] * TYPEOF(Directrix)) =
s

END ENTITY

IfcSurface;

ESEtin]
(IfcSweptAreaSolid)

ENTITY IfcSweptAreaSolid

ABSTRACT SUPERTYPE OF(ONEOF (IfcExtrudedAreaSolid, IfcFixedReferenceSweptAreaSolid, Ifc
RevolvedAreaSolid, IfcSurfaceCurveSweptAreaSolid))

SUBTYPE OF IfcSolidModel ;

SweptArea ; IfcProfileDef;

Position : OPTIONAL IfcAxis2Placement3D;

WHERE
SweptAreaType :
END_ENTITY

SweptArea. ProfileType = IfcProfileTypeEnum. Area;

EEELLIEEREN
(IfcSweptDiskSolid)

ENTITY IfcSweptDiskSolid

SUPERTYPE OF (IfcSweptDiskSolidPolygonal)

SUBTYPE OF IfcSolidModel ;

Directrix ; IfcCurve;

Radius : IfcPositivelLengthMeasure;

InnerRadius ; OPTIONAL IfcPositivel.engthMeasure;

StartParam : OPTIONAL IfcParameterValue;

EndParam ; OPTIONAL IfcParameterValue;

WHERE

DirectrixDim : Directrix. Dim = 3;

InnerRadiusSize : (NOT EXISTS(InnerRadius)) OR (Radius = InnerRadius);

DirectrixBounded ; (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF([TFCGEOMETRYRES
OURCE. IFCCONIC', ' IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] % TYPEOF (Directrix)) =
1);

END_ENTITY

ZiEAER A
(IfeSweptDiskSolid
Polygonal)

ENTITY IfcSweptDiskSolidPolygonal

SUBTYPE OF IfcSweptDiskSolid;

FilletRadius : OPTIONAL IfcPositivel.engthMeasure;

WHERE

CorrectRadii ; NOT(EXISTS(FilletRadius)) OR (FilletRadius >>= SELF\lfcSweptDiskSolid. Radius) ;
DirectrixlsPolyline : ' TFCGEOMETRYRESOURCE. IFCPOLYLINE' IN TYPEOF(SELF\fcSwept
DiskSolid. Directrix) ;

END_ENTITY

ARG
(IfcTessellated
FaceSet)

ENTITY IfcTessellatedFaceSet

ABSTRACT SUPERTYPE OF (IfcTriangulatedFaceSet)

SUBTYPE OF IfcTessellatedItem;

Coordinates : IfcCartesianPointList3D;

Normals : OPTIONAL LIST [1:7] OF LIST [3:3] OF IfcParameterValue;
Closed : OPTIONAL BOOLEAN;

INVERSE

HasColours : SET [0;1] OF IfcIndexedColourMap FOR MappedTo;
HasTextures : SET [0:7] OF IfcIndexed TextureMap FOR MappedTo;
END ENTITY
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ENTITY IfcTessellatedItem
A 4-TH ABSTRACT SUPERTYPE OF(IfcTessellatedFaceSet)
(IfcTessellatedItem) | SUBTYPE OF IfcGeometricRepresentationltem;

END_ENTITY
ENTITY IfcTriangulatedFaceSet
SUBTYPE OF IfcTessellatedFaceSet;

Moyr=famES CoordIndex ; LIST [1:7] OF LIST [3:3] OF INTEGER;

(IfcTriangulated | Normallndex : OPTIONAL LIST [1:7] OF LIST [3:3] OF INTEGER;

FaceSet) DERIVE
NumberOfTriangles : INTEGER ;= SIZEOF (CoordIndex) ;
END ENTITY
D.8.3 JL{JEERIVE IR ¥ EXPRESS #4053 D. 8. 3 fIHLE X H .

# D.8.3 JL{U#EEE R mEH) EXPRESS #if

R

EXPRESS #i#

MRS
(IfcDotProduct)

FUNCTION IcDotProduct
(Argl, Arg2 : lcDirection)
. REAL;
LOCAL
Scalar ; REAL;
Vecl, Vec2 ; IfcDirection;
Ndim . INTEGER;
END_LOCAL;
IF NOT EXISTS (Argl) OR NOT EXISTS (Arg2) THEN
Scalar ;: = 7;
ELSE
IF (Argl. Dim <> Arg2. Dim) THEN
Scalar
ELSE
BEGIN
Vecl
Vec2

=7

;= IfcNormalise(Argl);
;= IfcNormalise(Arg2) ;
Ndim := Argl. Dim;

Scalar ;= 0.0;
REPEAT i := 1 TO Ndim;
Scalar : = Scalar + Vecl. DirectionRatios[i] * Vec2. DirectionRatios[i];
END REPEAT;
END;
END._IF;
END._IF;
RETURN (Scalar) ;
END_FUNCTION

HEE B
o s R
(HcTaperedSwept
AreaProfiles)

FUNCTION HcTaperedSweptAreaProfiles
(StartArea, EndArea : IfcProfileDef)
. LOGICAL;
LOCAL
Result ; LOGICAL ;= FALSE;
END_LOCAL;
IF ('IFCPROFILERESOURCE. IFCPARAMETERIZEDPROFILEDEF'IN TYPEOF(StartArea)) THEN
IF ('IFCPROFILERESOURCE. IFCDERIVEDPROFILEDEF' IN TYPEOF(EndArea)) THEN
Result : = (StartArea : =: EndArea\lfcDerivedProfileDef. ParentProfile) ;
ELSE
Result ; = (TYPEOF(StartArea) = TYPEOF(EndArea));
END IF;
ELSE
IF ('IFCPROFILERESOURCE. IFCDERIVEDPROFILEDEF' IN TYPEOF(EndArea)) THEN
Result ;= (StartArea ; =: EndArea\IfcDerivedProfileDef. ParentProfile) ;
ELSE
Result ;= FALSE;
END IF;
END _IF;
RETURN(Result) ;
END_FUNCTION
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Bt EXPRESS #ifii&
FUNCTION IfcVectorSum
(Argl, Arg2 ; IfcVectorOrDirection)
: IfcVector;
LOCAL
Result : IfcVector;
Res, Vecl, Vec2 ; IfcDirection;
Mag, Magl, Mag2 : REAL;
Ndim . INTEGER;
END_LOCAL;
IF ((NOT EXISTS (Argl)) OR (NOT EXISTS (Arg2))) OR (Argl. Dim <> Arg2. Dim) THEN
RETURN (?7) 3
ELSE
BEGIN
IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Argl) THEN
Magl := Argl\IfcVector. Magnitude;
Vecl := Argl\IfcVector. Orientation;
ELSE
Magl ;= 1.0;
Vecl := Argl;
END_IF;
IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Arg2) THEN
Mag2 ;= Arg2\IfcVector. Magnitude;
Vec2 ;= Arg2\IfcVector. Orientation;
R B R ELSE
(IfcVectorSum) Mag2 .= 1.0;
Vec2 := Arg2;
END IF;

Vecl := IfcNormalise (Vecl);
Vec2 ;= IfcNormalise (Vec2);
Ndim .= SIZEOF(Vecl. DirectionRatios) ;

Mag = 0.0;
Res := IfcRepresentationltem () | | IfeGeometricRepresentationltem () | | IfcDirection ([0. 0
Ndim ) ;

REPEAT i .= 1 TO Ndim;

Res. DirectionRatios[i] : = Magl * Vecl. DirectionRatios[i] + Mag2 * Vec2. DirectionRatios[i];
Mag : = Mag + (Res. DirectionRatios[i] * Res. DirectionRatios[i]) ;
END REPEAT;

IF (Mag > 0.0 ) THEN
Result ;

SQRT(Mag));

ELSE
Result

= TIfcRepresentationltem () | | IfcGeometricRepresentationltem () || IfcVector ( Res,

= IfcRepresentationltem() | | IfeGeometricRepresentationltem () | | HcVector ( Vecl,
0.0);

END_IF;
END;

END IF;

RETURN (Result);
END_FUNCTION

‘s

D.9 JL fJ % &

D.9.1 JU[#E 2 EXPRESS #iR 4% 4 D. 9. 1 (0 = H

FD.9.1 JLAHEEREBE A EXPRESS #iid

e EXPRESS #ifji£
TYPE HcDimensionCount = INTEGER;
3 WHERE
(IfeDimensionCount) WRI1 ; { 0 < SELF <= 3 };
END _TYPE
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TYPE HcBSplineCurveForm = ENUMERATION OF (
POLYLINE_FORM,
CIRCULAR_ARC,
B R i s Re R 3E | ELLIPTIC_ARC,

(IfcBSplineCurveForm)|

PARABOLIC_ARC,
HYPERBOLIC_ARC,
UNSPECIFIED) ;
END_TYPE

B R il A e
(IfcBSplineSurface
Form)

TYPE I{cBSplineSurfaceForm = ENUMERATION OF (
PLANE_SURF,
CYLINDRICAL_SURF,
CONICAL_SURF,
SPHERICAIL_SURF,
TOROIDAL_SURF,

SURF OF REVOLUTION,
RULED_SUREF.
GENERALISED_CONE,
QUADRIC SURF,

SURF OF LINEAR_EXTRUSION,
UNSPECIFIED) ;

END_TYPE

1 5 ] AU
(IfcKnotType)

TYPE IfcKnot Type = ENUMERATION OF (
UNIFORM_KNOTS,
QUASI_UNIFORM_KNOTS,

PIECEWISE BEZIER_KNOTS,
UNSPECIFIED) ;

END_TYPE

R
(IfcTransitionCode)

TYPE HcTransitionCode = ENUMERATION OF (
DISCONTINUOQUS,

CONTINUOUS,

CONTSAMEGRADIENT,
CONTSAMEGRADIENTSAMECURVATURE);
END TYPE

LR e S
(IfcTrimming
Preference)

TYPE HcTrimmingPreference = ENUMERATION OF (
CARTESIAN,

PARAMETER,

UNSPECIFIED) ;

END_TYPE

2 Hhr
(IfcAxis2Placement)

TYPE IfcAxis2Placement = SELECT (
IfcAxis2Placement2D,
IfcAxis2Placement3D) ;

END_TYPE

TYPE HcCurveOnSurface = SELECT (

T #hk IfcCompositeCurveOnSurface,
(IfcCurveOnSurface) | IfcPcurve);
END TYPE
TYPE HcTrimmingSelect = SELECT (
E By IfcCartesianPoint,

(IfcTrimmingSelect)

IfcParameterValue) ;
END TYPE

KRR
(IfcVectorOr
Direction)

TYPE I{cVectorOrDirection = SELECT (
IfcDirection,

IfcVector) ;

END TYPE
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#=D.9.2 JLEHEEZEA EXPRESS ik

Lk

EXPRESS ##i#

W1
(IfcAxis1Placement)

ENTITY HcAxis1Placement

SUBTYPE OF IfcPlacement;

Axis ; OPTIONAL IfcDirection;

DERIVE

Z : HcDirection : = NVL (IfcNormalise( Axis), IfcRepresentationltem() || IfcGeometricRepresentationltem
() || HeDirection([0.0,0.0,1.0]));

WHERE

AxisIs3D : (NOT (EXISTS (Axis))) OR (Axis. Dim = 3);

Locationls3D : SELF\IfcPlacement. Location. Dim = 3;

END_ENTITY

MR 2
(IfcAxis2Placement2D)

ENTITY IHcAxis2Placement2D
SUBTYPE OF IfcPlacement;
RefDirection : OPTIONAL IfcDirection;
DERIVE

P . LIST [2:2] OF IfcDirection
WHERE

RefDirls2D . (NOT (EXISTS (RefDirection))) OR (RefDirection. Dim = 2);
LocationIs2D ; SELF\IfcPlacement. Location. Dim = 2;

END_ENTITY

: = IfcBuild2Axes(RefDirection) ;

=4 2
(IfcAxis2Placement3D)

ENTITY IfcAxis2Placement3D
SUBTYPE OF IfcPlacement;

Axis : OPTIONAL IfcDirection;

RefDirection ; OPTIONAL IfcDirection;

DERIVE

P . LIST [3.:3] OF HcDirection : = HfcBuildAxes(Axis, RefDirection);
WHERE

LocationIs3D : SELF\IfcPlacement. Location. Dim = 3;

AxisIs3D : (NOT (EXISTS (Axis))) OR (Axis. Dim = 3);

RefDirls3D : (NOT (EXISTS (RefDirection))) OR (RefDirection. Dim = 3);

AxisToRefDirPosition ; (NOT (EXISTS (Axis))) OR (NOT (EXISTS (RefDirection))) OR (IfcCrossProd
uct(Axis, RefDirection). Magnitude > 0.0);

AxisAndRefDirProvision : NOT ((EXISTS (Axis)) XOR (EXISTS (RefDirection))) ;

END_ENTITY

ENTITY IfcBoundaryCurve
SUPERTYPE OF(IfcOuterBoundaryCurve)

h iz SUBTYPE OF IfcCompositeCurveOnSurface;
(IfcBoundaryCurve) | WHERE
IsClosed : SELF\IfcCompositeCurve. ClosedCurve;
END_ENTITY
ENTITY IfcBoundedCurve
HR S ABSTRACT SUPERTYPE OF(ONEOF (IfcBSplineCurve, IfcCompositeCurve, IfcPolyline, IfcTrimmed
g Curve))
(IfcBoundedCurve) Hrve
SUBTYPE OF IfcCurve;
END_ENTITY
ENTITY IfeBoundedSurface
ABSTRACT SUPERTYPE OF (ONEOF
(IfcBSplinesurface, lfcCurveBoundedplane,
Bl .
IfeCurve BoundedSurface,
(IfcBoundedSurface)

IfcRectangular TrimmedSurface))
SUBTYPE OF Iicsurface;
END_ENTITY
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B4 phek
(IfcBSplineCurve)

ENTITY IfcBSplineCurve

ABSTRACT SUPERTYPE OF(IfcBSplineCurveWithKnots)

SUBTYPE OF IfcBoundedCurve;

Degree : INTEGER;

ControlPointsList ;: LIST [2:7] OF IfcCartesianPoint;

CurveForm : IfeBSplineCurveForm;

ClosedCurve : LOGICAL;

SelfIntersect : LOGICAL;

DERIVE

UpperlndexOnControlPoints : INTEGER := (SIZEOF(ControlPointsList) — 1);

ControlPoints : ARRAY [0 UpperlndexOnControlPoints | OF IfcCartesianPoint : = IfcListToArray(Control
PointsList, 0, UpperIndexOnControlPoints) ;

WHERE

SameDim : SIZEOF(QUERY(Temp << # ControlPointsList | Temp. Dim <> ControlPointsList[ 1]. Dim))
=0,

END_ENTITY

W m B RS dhR
(HcBSplineCurve
WithKnots)

ENTITY IfcBSplineCurveWithKnots

SUPERTYPE OF (IfcRational BSplineCurveWithKnots)

SUBTYPE OF IfcBSplineCurve;

KnotMultiplicities : LIST [2:7] OF INTEGER;

Knots ; LIST [2.7] OF IcParameterValue;

KnotSpec : {cKnotType;

DERIVE

UpperlndexOnKnots ; INTEGER ;= SIZEOF(Knots);

WHERE

ConsistentBSpline ; fcConstraintsParamBSpline(Degree, UpperIndexOnKnots, UpperIndexOnControl
Points, KnotMultiplicities, Knots) ;

CorrespondingKnotLists ; SIZEOF(KnotMultiplicities) = UpperlndexOnKnots;
END_ENTITY

B Ff 2 i
(IfcBSplineSurface)

ENTITY IfcBSplineSurface

ABSTRACT SUPERTYPE OF (IfcBSplineSurfaceWithKnots)
SUBTYPE OF IfcBoundedSurface;

UDegree : INTEGER;

VDegree ;: INTEGER;

ControlPointsList : LIST [2:7] OF LIST [2:7] OF IfcCartesianPoint;
SurfaceForm : IfcBSplineSurfaceForm;

UClosed : LOGICAL;

VClosed ; LOGICAL;

SelfIntersect : LOGICAL;

DERIVE

UUpper : INTEGER := SIZEOF(ControlPointsList) — 1;

VUpper : INTEGER ; = SIZEOF(ControlPointsList[1]) — 15
ControlPoints : ARRAY [0:UUpper] OF ARRAY [0: VUpper ] OF IfcCartesianPoint : = IfcMakeArray
OfArray(ControlPointsList, 0, UUpper,0, VUpper);

END_ENTITY

¥l BA A&k
(IfcBSplineSurface
WithKnots)

ENTITY IfcBSplineSurfaceWithKnots

SUPERTYPE OF(IfcRationalBSplineSurfaceWithKnots)

SUBTYPE OF IfcBSplineSurface;

UMultiplicities ; LIST [2.7] OF INTEGER;

VMultiplicities ; LIST [2:7] OF INTEGER;

UKnots ;: LIST [2:7] OF IfcParameterValue;

VKnots : LIST [2:7] OF IfcParameterValue;

KnotSpec : fcKnotType;

DERIVE

KnotVUpper ;: INTEGER ;= SIZEOF(VKnots) ;

KnotUUpper : INTEGER := SIZEOF(UKnots) ;

WHERE

UDbirectionConstraints ; IfcConstraintsParamBSpline ( SELF \ IfcBSplineSurface. UDegree, KnotUUpper,
SELF\{cBSplineSurface. UUpper, UMultiplicities, UKnots) ;

VDirectionConstraints : IfcConstraintsParamBSpline ( SELF \ IfeBSplineSurface. VDegree, KnotVUpper,
SELF\IfcBSplineSurface. VUpper, VMultiplicities, VKnots);

CorrespondingULists ; SIZEOF(UMultiplicities) = KnotUUpper;

CorrespondingVLists : SIZEOF(VMultiplicities) = KnotVUpper;

END_ENTITY
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ENTITY IfcCartesianPoint
SUBTYPE OF IfcPoint;
Coordinates : LIST [1:3] OF IfcLengthMeasure;

BRARA DERIVE

(IfcCartesianPoint) Dim : IfcDimensionCount : = HIINDEX(Coordinates) ;

WHERE
CP2Dor3D : HIINDEX(Coordinates) =>= 2;
END ENTITY

ENTITY IfcCartesian TransformationOperator

ABSTRACT SUPERTYPE OF (ONEQF (IfcCartesianTransformationOperator2D, IfcCartesianTransforma
tionOperator3D))

SUBTYPE OF IfcGeometricRepresentationltem;

Axisl ; OPTIONAL IfcDirection;

Axis2 : OPTIONAL IfcDirection;

e AR A
(lfbife‘iﬁ’iifm LocalOrigin : IfcCartesianPoint;
ationOperator) Scale : OPTIONAL REAL;
DERIVE
Scl : REAL := NVL(Scale, 1.0);
Dim ; HcDimensionCount ;= LocalOrigin. Dim;
WHERE
ScaleGreaterZero : Scl > 0.0;
END_ENTITY
ENTITY IfcCartesianTransformationOperator2D
SUPERTYPE OF(IchartesianTransforrnﬂtionOperatorZDnonUniform)
SUBTYPE OF IfcCartesianTransformationOperator;
DERIVE
T R U . LIST [2:2] OF IfcDirection : = IfcBaseAxis (2, SELF\ IfcCartesianTransformationOperator. Axisl ,
BERF SELF\IfcCartesianTransformationOperator. Axis2,7);
(IfcCartesian WHERE
Transformation DimEqual2 : SELF\IfcCartesianTransformationOperator. Dim = 2;
Operator2D)) AxislIs2D : NOT (EXISTS (SELF\ IfcCartesianTransformationOperator. Axisl1)) OR (SELF\ IfcCartesian
TransformationOperator. Axisl. Dim = 2);
Axis21s2D ; NOT (EXISTS (SELF\ IfcCartesianTransformationOperator. Axis2)) OR (SELF\ IfcCartesian
TransformationOperator. Axis2. Dim = 2);
END_ENTITY
ENTITY IfcCartesianTransformationOperator2DnonUniform
THEERIRIE®S] | SUBTYPE OF IfcCartesianTransformationOperator2D;
A HGEE S | Scale2 ; OPTIONAL REAL;
(IfcCartesian DERIVE
Transformation Scl2 : REAL ;= NVL(Scale2, SELF\IfcCartesianTransformationOperator. Scl) ;
Operator2Dnon WHERE
Uniform) Scale2GreaterZero ; Scl2 > 0.0;
END ENTITY
ENTITY IfcCartesianTransformationOperator3D
SUPERTYPE OF (IfcCartesian TransformationOperator3DnonUniform)
SUBTYPE OF IfcCartesianTransformationOperator;
Axis3 : OPTIONAL IfcDirection;
DERIVE
=Y R U . LIST [3:3] OF IfcDirection ; = IfcBaseAxis (3, SELF\ IfcCartesianTransformationOperator. Axisl,
g Sew=kis SELF\IfcCartesianTransformationOperator. Axis2, Axis3) ;

(IfcCartesianTrans
formation
Operator3D)

WHERE

Dimls3D ; SELF\IfcCartesianTransformationOperator. Dim = 3;

Axis1Is3D : NOT(EXISTS(SELF\IfcCartesianTransformationOperator. Axis1)) OR (SELF\IfcCartesian
TransformationOperator. Axisl. Dim = 3);

Axis21s3D ; NOT(EXISTS(SELF\IfcCartesianTransformationOperator. Axis2)) OR (SELF\IfcCartesian
TransformationOperator. Axis2. Dim = 3);

Axis31s3D : NOT(EXISTS(Axis3)) OR (Axis3. Dim = 3);

END_ENTITY
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ENTITY IfcCartesianTransformationOperator3DnonUniform
SUBTYPE OF HcCartesianTransformationOperator3D;

. Scale2 : OPTIONAL REAL;

=HERRERS aes -

— Scale3 : OPTIONAL REAL;
HAERERR | oo
(HeCartesian Scl2 ; REAL ;= NVL(Scale2, SELF\IicCartesianTransformationOperator. Scl) ;

Transformation
Operator3
DnonUniform)

Secl3 ; REAL ;= NVL(Scale3, SELF\IfcCartesianTransformationOperator. Scl) ;
WHERE

Scale2GreaterZero : Scl2 > 0.0,

Scale3GreaterZero ; Scl3 = 0. 0;

END_ENTITY

13
(HcCircle)

ENTITY IfcCircle

SUBTYPE OF IfcConic;

Radius : IfcPositiveLengthMeasure;
END ENTITY

Hemzk
(IfcCompositeCurve)

ENTITY IfcCompositeCurve

SUPERTYPE OF (IfcCompositeCurveOnSurface)
SUBTYPE OF HcBoundedCurve;

Segments ; LIST [1:7] OF IfcCompositeCurveSegment;
SelfIntersect : LOGICAL;

DERIVE
NSegments :
ClosedCurve :
WHERE
CurveContinuous ;: ((NOT ClosedCurve) AND (SIZEOF(QUERY (Temp << # Segments | Temp. Transition
= Discontinuous)) = 1)) OR ((ClosedCurve) AND (SIZEOF (QUERY (Temp < % Segments |
Temp. Transition = Discontinuous)) = 0));

SameDim : SIZEOF( QUERY( Temp < * Segments | Temp. Dim <> Segments[1]. Dim)) = 0;
END_ENTITY

INTEGER := SIZEOF(Segments) ;
LOGICAL ;= Segments[ NSegments |. Transition <> Discontinuous;

HEE S
(IfcComposite
CurveOnSurface)

ENTITY IfcCompositeCurveOnSurface
SUPERTYPE OF(IfcBoundaryCurve)
SUBTYPE OF HcCompositeCurve;
DERIVE
BasisSurface :
WHERE
SameSurface : SIZEOF(BasisSurface) = 0;
END_ENTITY

SET [0:1] OF IfcSurface : = IfcGetBasisSurface(SELF) ;

B ahekB
(IfcComposite
CurveSegment)

ENTITY IfcCompositeCurveSegment

SUPERTYPE OF (IfcReparametrisedCompositeCurveSegment)
SUBTYPE OF IfcGeometricRepresentationltem;
IfcTransitionCode;

BOOLEAN;

IfcCurve;

Transition
SameSense :
ParentCurve :
INVERSE
UsingCurves
DERIVE

Dim ; IfcDimensionCount ;= ParentCurve. Dim;
WHERE
ParentlsBoundedCurve :
Curve));
END_ENTITY

SET [1:7] OF HcCompositeCurve FOR Segments;

('IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'IN TYPEOF (Parent

[ 4k i %
(IfeConic)

ENTITY IfcConic

ABSTRACT SUPERTYPE OF(ONEOF (IfcCircle, IfcEllipse))
SUBTYPE OF HcCurve;

Position ; IfcAxis2Placement;

END_ENTITY
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ENTITY HcCurve
ABSTRACT SUPERTYPE OF(ONEOF (IfcBoundedCurve, IfcConic, IfcLine, IcOffsetCurveZD, IfcOffset
P Curve3D, IfcPcurve))
(]ch;r.ve) SUBTYPE OF IfcGeometricRepresentationltem;
DERIVE
Dim : IfcDimensionCount : = IfcCurveDim(SELF);
END_ENTITY
ENTITY IHfcCurveBoundedPlane
. - SUBTYPE OF IfcBoundedSurface;
(]gﬁfﬁjﬁﬁed BasisSurfaCE : HfcPlane;
Plane) OuterBoundary : lfCCurvte;
InnerBoundaries : SET OF IfcCurve;
END ENTITY
ENTITY HcCurveBoundedSurface
. SUBTYPE OF IfcBoundedSurface;
(lgffioﬂﬁrﬁed BasisSur.face . lchurface;r
Surface) Boundar?es : SETVEI;?] OF TfcBoundaryCurve;
ImplicitOuter : BOOLEAN;
END ENTITY
ENTITY HcCylindricalSurface
(ol fcﬁéﬁﬁrical SUBTYPE OF IfcElementarySurface;
Radius : IfcPositivelLengthMeasure;
Surface) END_ENTITY
ENTITY IfcDirection
SUBTYPE OF IfcGeometricRepresentationltem;
DirectionRatios : LIST [2:3] OF REAL;
J5 18 DERIVE
(IfcDirection) Dim : IfcDimensionCount : = HIINDEX(DirectionRatios) 3
WHERE
MagnitudeGreaterZero ; SIZEOF(QUERY(Tmp <C # DirectionRatios | Tmp <> 0.0)) > 0;
END _ENTITY
ENTITY IfcElementarySurface
HEHAE ABSTRACT SUPERTYPE OF (ONEOF (IfcCylindricalSurface, IfcPlane))
(IfcElementary SUBTYPE OF IfcSurface;
Surface) Position ;: IfcAxis2Placement3D;
END ENTITY
ENTITY IfcEllipse
- SUBTYPE OF IfcConic;
(lchlﬁI)se) SemiAxisl ; IfcPositivel.engthMeasure;
- SemiAxis2 ; IfcPositivel.engthMeasure;
END_ENTITY
ENTITY IfcGeometricRepresentationltem
ABSTRACT SUPERTYPE OF (ONEOF(IfcAnnotationFill Area, IfcBooleanResult, IfcBoundingBox, IfcCart
LTS AT esianPointList, IfcCartesianTransformationOperator, {cCompositeCurveSegment, IfcCsgPrimitive3D, Ifc
(Icheometl:ic Curve, IfcDirection, IfcFaceBasedSurfaceModel, IcFillAreaStyleHatching, IfcFillAreaStyleTiles, IfcGeomet
Representationltem) ricSet, IfcHalfSpaceSolid, IfcLightSource, IfcPlacement, IfcPlanarExtent, IfcPoint, IfcSectionedSpine, Ifc
ShellBasedSurfaceModel, IfcSolidModel, IfcSurface, IfcTessellatedltem, IfcTextLiteral, lfcVector))
SUBTYPE OF IfcRepresentationltem;
END ENTITY
ENTITY IfcLine
SUBTYPE OF IfcCurve;
Pnt ; IfcCartesianPoint;
(Ifcﬁlie) Dir : HcVector;
WHERE
SameDim ; Dir. Dim = Pnt. Dim;
END_ENTITY
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WL T
(IfcMappedItem)

ENTITY TfcMappedItem

SUBTYPE OF IfcRepresentationItem;
MappingSource : IfcRepresentationMap;
MappingTarget : IfcCartesianTransformationOperator;

END_ENTITY

bt B
(IfcOffsetCurve2))

ENTITY IfcOffsetCurve2D
SUBTYPE OF HcCurve;
BasisCurve : IfcCurve;
IfclengthMeasure;

LOGICAL;

Distance
SelfIntersect :
WHERE
DimIsZD : BasisCurve. Dim = 2;
END ENTITY

=Yk B 2
IfcOffsetCurve3D

ENTITY IfcOffsetCurve3D
SUBTYPE OF HcCurve;
BasisCurve : IfcCurve;
IfelengthMeasure;
LOGICAL;

IfcDirection;

Distance
SelfIntersect :
RefDirection :
WHERE
Dimls3D . BasisCurve. Dim = 3;
END_ENTITY

LISuE IS
(IfcOuterBoundary
Curve)

ENTITY IfcOuterBoundaryCurve
SUBTYPE OF IcBoundaryCurve;
END_ENTITY

P gk
(IfcPcurve)

ENTITY IfcPcurve
SUBTYPE OF HcCurve;
BasisSurface : IfcSurface;
ReferenceCurve ; IfcCurve;

WHERE

DimIs2D ; ReferenceCurve. Dim = 2;

END_ENTITY

Fr i

(IfcPlacement)

ENTITY IfcPlacement

ABSTRACT SUPERTYPE OF(ONEOF (IfcAxislPlacement, IfcAxis2Placement2D, IfcAxis2Placement3D))
SUBTYPE OF IfcGeometricRepresentationltem;

Location ; IfcCartesianPoint;

DERIVE

Dim ; IfcDimensionCount ;= Location. Dim;
END ENTITY

il
(IfcPlane)

ENTITY IfcPlane
SUBTYPE OF IfcElementarySurface;
END_ENTITY

=
(IfcPoint)

ENTITY IfcPoint

ABSTRACT SUPERTYPE OF(ONEOF (IfcCartesianPoint, IfcPointOnCurve, IfcPointOnSurface))
SUBTYPE OF IcGeometricRepresentationltem;

END_ENTITY

[
(IfcPointOnCurve)

ENTITY IfcPointOnCurve
SUBTYPE OF IfcPoint;
BasisCurve : IfcCurve;
PointParameter ; IfcParameterValue;

DERIVE

Dim : IfcDimensionCount : = BasisCurve. Dim;

END_ENTITY
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i T A
(IfcPointOnSurface)

ENTITY IfcPointOnSurface
SUBTYPE OF IfcPoint;

BasisSurface :
PointParameterU : IfcParameterValue;

IfcSurface;

PointParameterV : IfcParameterValue;
DERIVE

Dim ; IfcDimensionCount ; = BasisSurface. Dim;
END_ENTITY

ek
(IfcPolyline)

ENTITY IfcPolyline

SUBTYPE OF IfcBoundedCurve;
Points ; LIST [2.7] OF IfcCartesianPoint;

WHERE

SameDim : SIZEOF(QUERY(Temp << # Points | Temp. Dim <> Points[1]. Dim)) = 0;

END_ENTITY

A
BiEARHZR
(IfcRational BSpline
CurveWithKnots)

ENTITY IfcRationalBSplineCurveWithKnots

SUBTYPE OF IfcBSplineCurveWithKnots;

WeightsData ; LIST [2,7] OF REAL;

DERIVE

Weights : ARRAY [0: UpperIndexOnControlPoints ] OF REAL := IfcListToArray (WeightsData, 0, SELF\
IfeBSplineCurve. UpperIndexOnControlPoints) ;

WHERE
SameNumOfWeightsAndPoints :
ControlPointsList) ;
WeightsGreaterZero .
END_ENTITY

SIZEOF (WeightsData) = SIZEOF(SELF\IfcBSplineCurve.

IfcCurveWeightsPositive(SELF) ;

THEEEE

B Rl i
(HfcRational BSpline
SurfaceWithKnots)

ENTITY IfcRationalBSplineSurfaceWithKnots

SUBTYPE OF IfcBSplineSurfaceWithKnots;

WeightsData ; LIST [2:7] OF LIST [2:7] OF REAL;

DERIVE

Weights : ARRAY [0.UUpper ] OF ARRAY [0.VUpper ] OF REAL .= IfcMakeArrayOf Array( Weights
Data,0, UUpper.0, VUpper) ;

WHERE

CorrespondingWeightsDataLists : (SIZEOF(WeightsData) = SIZEOF (SELF\IfcBSplineSurface.
ControlPointsList)) AND (SIZEOF(WeightsData[ 1]) = SIZEOF(SELF\IfcBSplineSur

face. ControlPointsList[1]));

WeightValuesGreaterZero : IfcSurfaceWeightsPositive(SELF) ;

END_ENTITY

FRE A B
(IfcRectangular
TrimmedSurface)

ENTITY IfcRectangularTrimmedSurface
SUBTYPE OF IfcBoundedSurface;
BasisSurface
Ul . IfcParameterValue;
V1 ; IfcParameterValue;
U2 : IfcParameterValue;
V2 . lcParameterValue;
: BOOLEAN;
BOOLEAN;

IfcSurface;

Usense
Vsense :
WHERE
UlAndU2Different . Ul <> U2;

V1AndV2Different ; V1 <> V2;

UsenseCompatible : (('IFCGEOMETRYRESOURCE. IFCELEMENTARYSURFACE'IN TYPEOF (Basis
Surface)) AND (NOT (' IFCGEOMETRYRESOURCE. IFCPLANE' IN TYPEOF ( BasisSurface)))) OR
('IFC

GEOMETRYRESOURCE. IFCSURFACEOFREVOLUTION' IN TYPEOF ( BasisSurface)) OR (Usense =
Uz > Ub);
VsenseCompatible .
END_ENTITY

Vsense = (V2 > V1);
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ENTITY IfcReparametrisedCompositeCurveSegment
HEHLE Gk B | SUBTYPE OF IfcCompositeCurveSegment;
(IfcReparametrised | Paramlength : IfcParameterValue;
CompositeCurve WHERE
Segment) Positivel.engthParameter ; ParamlLength > 0. 0;
END_ENTITY
ENTITY IfcRepresentationltem
ABSTRACT SUPERTYPE OF (ONEOF (IfcGeometricRepresentationltem, IfcMappedltem, IfcStyledItem,
FeikTi IfcTopologicalRepresentationltem) ) ;
(IfcRepresenta INVERSE
tionItem) LayerAssignment ; SET [0:1] OF HcPresentationLayerAssignment FOR AssignedItems;
StyledByltem : SET [0:1] OF IfeStyledItem FOR Item;
END ENTITY
ENTITY IfcRepresentationMap;
MappingOrigin : IfcAxis2Placement;
MappedRepresentation ; IfcRepresentation;
. INVERSE
(Ifi[ﬂffjen HasShapeAspects : SET [0:7] OF IchbapeAspect FOR PartOfProductDefinitionShape;
. MapUsage : SET OF IfcMappedItem FOR MappingSource;
tationMap)
WHERE
ApplicableMappedRepr : 'TFCREPRESENTATIONRESOURCE. IFCSHAPEMODEL ' IN TYPEOF(Mapped

Representation) ;
END ENTITY

ENTITY IfcSurface
ABSTRACT SUPERTYPE OF(ONEOF (IfcBoundedSurface, IfcElementarySurface, IfcSweptSurface))

il SUBTYPE OF IfcGeometricRepresentationltem;

(IfcSurface) DERIVE
Dim : IfcDimensionCount : = 3;
END_ENTITY
ENTITY IfcSurfaceOfLinearExtrusion
SUBTYPE OF HcSweptSurface;
ExtrudedDirection : IfcDirection;

SR (T Depth ; IfclengthMeasure;

(HcSurfaceOf DERIVE
ExtrusionAxis ;: IfcVector : = IfcRepresentationltem() || IfeGeometricRepresentationltem () | | IfcVector

LinearExtrusion)

(ExtrudedDirection, Depth);
WHERE
DepthGreaterZero
END ENTITY

Depth > 0. ;

TES% ith
(IfcSurfaceOf
Revolution)

ENTITY IfcSurfaceOfRevolution
SUBTYPE OF IlcSweptSurface;
AxisPosition
DERIVE

AxisLine ;

IfcAxislPlacement;

IfcLine : = IfcRepresentationltem() || IfcGeometricRepresentationltem () || HcCurve() || Ic
Line( AxisPosition. Location, IfcRepresentationltem() || IfcGeometricRepresentationltemn () || HcVector
( AxisPosition. Z,1.0));

END_ENTITY

EEER ]
(HcSweptSurface)

ENTITY IfcSweptSurface

ABSTRACT SUPERTYPE OF(ONEOF (IfcSurfaceOf LinearExtrusion, IfcSurfaceOfRevolution))
SUBTYPE OF IfcSurface;

SweptCurve : IfcProfileDef;

Position ; OPTIONAL IfcAxis2Placement3D;
WHERE
SweptCurveType :
END_ENTITY

SweptCurve. ProfileType = HcProfileTypeEnum. Curve;
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oy bR
(HfcTrimmedCurve)

ENTITY IfcTrimmedCurve

SUBTYPE OF IfcBoundedCurve;

BasisCurve : fcCurve;

Triml : SET [1.2] OF cTrimmingSelect;

Trim2 ; SET [1:2] OF IfcTrimmingSelect;

SenseAgreement ; BOOLEAN;

MasterRepresentation : IfcTrimmingPreference;

WHERE

Trim1ValuesConsistent : (HIINDEX(Trim1) = 1) OR (TYPEOF(Trim1[1]) <<>> TYPEOF(Trim1[2]));
Trim2ValuesConsistent ; (HIINDEX(Trim2) = 1) OR (TYPEOF(Trim2[1]) <<= TYPEOF(Trim2[2]));
NoTrimOfBoundedCurves : NOT('IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE' IN TYPEQF
(BasisCurve)) ;

END_ENTITY

R
(HfcVector)

ENTITY HcVector

SUBTYPE OF IfcGeometricRepresentationltem;
Orientation : IfcDirection;

Magnitude : IfcLengthMeasure;

DERIVE

Dim : IfcDimensionCount : = Orientation. Dim;
WHERE

MagGreaterOrEqualZero : Magnitude == 0. 0;
END_ENTITY

D.9.3 JL{T¥iE R EXPRESS #1805 D. 9. 3 MIRLE K H .

#£D.9.3 JLAE R & HA EXPRESS #iit

PR

EXPRESS #i#

A
(IfcBaseAxis)

FUNCTION IfcBaseAxis
(Dim ; INTEGER;
Axisl, Axis2, Axis3 : IfcDirection)
. LIST [2.3] OF IfcDirection;
LOCAL
U : LIST [2:3] OF IfcDirection;
Factor ; REAL;
D1, D2 : IfeDirection;
END LOCAL;
IF (Dim = 3) THEN
D1 ;= NVL(IfcNormalise(Axis3), lfcRepresentationltem() || IfcGeometricRepresentationltem () | |
IfcDirection([0. 0,0.0,1.01));
D2 .= HcFirstProjAxis(Dl, Axisl);
U .= [D2, licSecondProjAxis(D1, D2, Axis2), D1];
ELSE
IF EXISTS(Axisl) THEN
D1 ;= IfcNormalise( Axisl);
U .= [D1, fcOrthogonalComplement(D1) J;
IF EXISTS(Axis2) THEN
Factor : = IfcDotProduct( Axis2, U[2]);
IF (Factor << 0.0) THEN
U[2]. DirectionRatios[ 1] :
U[2]. DirectionRatios[ 2] :
END IF;
END IF;
ELSE
IF EXISTS(Axis2) THEN
D1 := HcNormalise(Axis2);
U .= [IfcOrthogonalComplement(D1), D1];
U[1]. DirectionRatios[ 1] := —U[1]. DirectionRatios[ 1];
U[1]. DirectionRatios[ 2] : = —U[1]. DirectionRatios[ 2 ];
ELSE
U := [IfcRepresentationltem() || IfcGeometricRepresentationItem () || IfeDirection([ 1. 0, 0.0]),
TicRepresentationltem() || TfcGeometricRepresentationlItem () || IfcDirection([0. 0, 1.01])];
END IF;
END_IF;
END_IF;
RETURN(U);
END_FUNCTION

—U[2]. DirectionRatios[1];
—U[2]. DirectionRatios[ 2 |;
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i
(IfcBuild2 Axes)

FUNCTION IfcBuild2 Axes

(RefDirection : IfcDirection)

. LIST [2.2] OF IfcDirection;

LOCAL

D : HcDirection ; = NVL(IfcNormalise(RefDirection) ,

I{cRepresentationltem() || IfcGeometricRepresentationltem () || IfcDirection([1.0,0.0]));

END_LOCAL;

RETURN([D, IfcOrthogonalComplement(D)]);
END_FUNCTION

R
(IfcBuildAxes)

FUNCTION IfcBuildAxes

(Axis, RefDirection : IfcDirection)

: LIST [3:3] OF IfcDirection;

LOCAL

D1, D2 : IfcDirection;
END_LOCAL;

D1 := NVL(IfcNormalise( Axis), IfcRepresentationltem() || IfcGeometricRepresentationltem () || Ifc
Direction([0. 0,0.0,1.0]));

D2 .= HcFirstProjAxis(D1, RefDirection);

RETURN ([ D2, HcNormalise(IfcCrossProduct(D1,D2))\IfcVector. Orientation, D1 ]);
END_FUNCTION

BRE&AHTESE
(IfcConstraints
ParamBSpline)

FUNCTION IfcConstraintsParamBSpline
( Degree, UpKnots, UpCp : INTEGER;
KnotMult ; LIST OF INTEGER;
Knots ; LIST OF IfcParameterValue )
: BOOLEAN;
LOCAL
Result ; BOOLEAN ;= TRUE;
K, Sum ; INTEGER;
END_LOCAL;
( # Find sum of knot multiplicities * )
Sum ;= KnotMult[1];
REPEAT i := 2 TO UpKnots;
Sum := Sum + KnotMult[i];
END_REPEAT;
( % Check limits holding for all B—spline parametrisations # )
IF (Degree << 1) OR (UpKnots << 2) OR (UpCp << Degree) OR
(Sum <> (Degree + UpCp + 2)) THEN
Result := FALSE;
RETURN(Result) ;
END_IF;
K := KnotMult[1];
IF (K << 1) OR (K > Degree + 1) THEN
Result ;= FALSE;
RETURNC(Result) ;
END IF;

REPEAT i := 2 TO UpKnots;
IF (KnotMult[i] < 1) OR (Knots[i] <<= Knots[i—1]) THEN
Result ;= FALSE;
RETURNC(Result) ;
END _IF;
K := KnotMult[i];
IF (i << UpKnots) AND (K == Degree) THEN
Result : = FALSE;
RETURN(Result) ;
END IF;
IF (i = UpKnots) AND (K == Degree + 1) THEN
Result : = FALSE;
RETURN(Result) ;
END IF;
END REPEAT;
RETURN( result) ;
END_FUNCTION
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(IfcCrossProduct)

FUNCTION IfcCrossProduct
(Argl, Arg2 : IfcDirection)
: IfcVector;
LOCAL
Mag : REAL;
Res : IfcDirection;
V1,V2 . LIST[3:3] OF REAL;
Result ; IfcVector;
END_LOCAL;

IF (NOT EXISTS (Argl) OR (Argl.Dim = 2)) OR (NOT EXISTS (Arg2) OR (Arg2. Dim =
2)) THEN
RETURN(?);
ELSE
BEGIN
V1 .= HcNormalise( Argl)\IfcDirection. DirectionRatios;
V2 .= IfcNormalise( Arg2)\IfcDirection. DirectionRatios;
Res ; = IfcRepresentationltem() || IfcGeometricRepresentationltem ()
|| HeDirection([(V1[2] = V2[3] — V1[3]* V2[2], (V1[3]* V2[1] — V1[1]*V2[3D],
(VI[1]=V2[2] — VI[2]= V2[1 ] ];
Mag = 0. 0;
REPEAT i := 1TO 3;
Mag ;= Mag + Res. DirectionRatios[i] * Res. DirectionRatios[i];
END_REPEAT;
IF (Mag > 0.0) THEN
Result : = IfcRepresentationltem ( ) | | IfcGeometricRepresentationltem () || IfcVector ( Res,
SQRT(Mag));
ELSE
Result := IfcRepresentationltem() || HfcGeometricRepresentationltem (O || HcVector(Argl, 0.0);
END TF;
RETURN(Result) ;
END;
END_IF;
END_FUNCTION

Hh 28 2 %
(IfeCurveDim)

FUNCTION IfcCurveDim
(Curve : HcCurve)
: IfcDimensionCount;

IF ('IFCGEOMETRYRESOURCE. IFCLINE' IN TYPEOF(Curve))
THEN RETURN(Curve\IfcLine. Pnt. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCCONIC'IN TYPEOQOF (Curve))
THEN RETURN(Curve\IfcConic. Position. Dim) ;

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCPOLYLINE' IN TYPEOF (Curve))
THEN RETURN(Curve\IfcPolyline. Points[1]. Dim) ;

END _IF;

IF ('IFCGEOMETRYRESOURCE. IFCTRIMMEDCURVE' IN TYPEOF(Curve))
THEN RETURN(IfcCurveDim( Curve\ IfcTrimmedCurve. BasisCurve) ) ;

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCCOMPOSITECURVE'IN TYPEOF(Curve))
THEN RETURN(Curve\IfcCompositeCurve. Segments[ 1]. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCBSPLINECURVE'IN TYPEOF(Curve))
THEN RETURN(Curve\IfeBSplineCurve. ControlPointsList[ 1]. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCOFFSETCURVE2D' IN TYPEOF(Curve))
THEN RETURN(2);

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCOFFSETCURVE3D' IN TYPEOF(Curve))
THEN RETURN(3);

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCPCURVE' IN TYPEOF(Curve))
THEN RETURNC(3);

END_IF;

RETURN (7);
END_FUNCTION
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(IfcCurveWeights
Positive)

FUNCTION HfcCurveWeightsPositive
( B: HcRational BSplineCurveWithKnots)
: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE;
END_LOCAL;

REPEAT i := 0 TO B. UpperIndexOnControlPoints;
IF B. Weights[i] <= 0.0 THEN
Result : = FALSE;
RETURN(Result);
END _IF;
END_REPEAT;
RETURN(Result) ;
END_FUNCTION

vzl
(IfcDotProduct)

FUNCTION IHcDotProduct
(Argl, Arg2 : IfcDirection)
: REAL;
LOCAL
Scalar : REAL;
Vecl, VecZ : IcDirection;
Ndim ; INTEGER;
END_LOCAL;

IF NOT EXISTS (Argl) OR NOT EXISTS (Arg2) THEN
Scalar ;= 7;
ELSE
IF (Argl. Dim <<>> Arg2. Dim) THEN
Scalar : = 7;
ELSE
BEGIN
Vecl := IfcNormalise(Argl);
Vec2 : = HfcNormalise(Arg2);
Ndim := Argl. Dim;
Scalar ;= 0. 0;
REPEAT i := 1 TO Ndim;

END_REPEAT;
END;
END IF;
END_IF;
RETURN (Scalar) ;
END_FUNCTION

H—E
(IfcFirstProjAxis)

FUNCTION IfcFirstProjAxis

(ZAxis, Arg ; IfcDirection) ; IfcDirection;
LOCAL

XAxis : IfcDirection;

A% ; IfcDirection;

Z : HcDirection;

XVec : IfcVector;

END_LOCAL;

IF (NOT EXISTS(ZAxis)) THEN
RETURN (?) ;
ELSE
Z := IfcNormalise(ZAxis) ;
IF NOT EXISTS(Arg) THEN
IF (Z. DirectionRatios <_>> [1. 0,0. 0,0. 0]) THEN
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V .= HcRepresentationltem() || IfcGeometricRepresentationltem () || HcDirection([ 1. 0,0. 0,0.0]);
ELSE
V := IcRepresentationltem() || IfcGeometricRepresentationltem () || HeDirection([0.0,1.0,0.0]);
END_IF;
ELSE
IF (Arg. Dim <<>> 3) THEN
RETURN (?7) ;
END IF;
IF ((IfeCrossProduct(Arg,Z). Magnitude) = 0. 0) THEN
RETURN (7);
ELSE
V := HcNormalise(Arg) ;
END TIF;
END IF;
XVec := IcScalarTimesVector(IfcDotProduct(V, Z), Z);
XAxis : = IfcVectorDifference(V, XVec). Orientation;
XAxis : = IfcNormalise(XAxis) ;
END_IF;
RETURN(XAxis) ;
END FUNCTION

BT

(IfcGetBasisSurface)

FUNCTION IfcGetBasisSurface
(C : HfcCurveOnSurface) : SET[0:2] OF HcSurface;

LOCAL
Surfs : SET[0:2] OF IfcSurface;
N : INTEGER;

END_LOCAL;

Surfs : = [];
IF'IFCGEOMETRYRESOURCE. IFCPCURVE'IN TYPEOF (C) THEN
Surfs ;: = [C\IfcPCurve. BasisSurface];
ELSE
IF'TFCGEOMETRYRESOURCE. IFCCOMPOSITECURVEONSURFACE' IN TYPEOF (C) THEN

(% For an IfcCompositeCurveOnSurface the BasisSurface is the intersection
of the BasisSurface of all the segments * )

N := SIZEOF(C\IfcCompositeCurve. Segments) ;
Surfs . = IfcGetBasisSurface(C\IfcCompositeCurve. Segments[ 1]. ParentCurve) ;

IF N > 1 THEN
REPEAT i := 2 TO N;
Surfs : = Surfs * IfcGetBasisSurface(C\IfcCompositeCurve. Segments[ 1. ParentCurve) ;
END REPEAT;
END_IF;
END _IF;
END IF;
RETURN(Surfs) ;
END_FUNCTION

T S
(IfcListToArray)

FUNCTION TfcListToArray
(Lis ; LIST [0:7] OF GENERIC ; T;
Low,U : INTEGER) : ARRAY OF GENERIC ; T;
LOCAL
N . INTEGER;
Res : ARRAY [Low:U] OF GENERIC . T;
END_LOCAL;

N := SIZEOF(Lis);

IF (N <<= (U—Low +1)) THEN
RETURN(?);

ELSE
Res := [Lis[1] : NJ;
REPEAT i .= 2 TO N;

Res[Low-+i—1] : = Lis[i]s

END _REPEAT;
RETURN(Res);

END_IF;

END FUNCTION
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(IfcMakeArray
OfArray)

FUNCTION IfcMakeArrayOfArray

(Lis : LIST[1:7] OF LIST [1:?] OF GENERIC : T;

Lowl, Ul, Low2, UZ ;. INTEGER).

ARRAY [Lowl:Ul] OF ARRAY [Low2:U2] OF GENERIC : T;

LOCAL
Res : ARRAY[Lowl.U1] OF ARRAY [Low?2.U2] OF GENERIC . T;
END LOCAL;

(% Check input dimensions for consistency % )

IF (Ul—Lowl—+1) <> SIZEOF(Lis) THEN
RETURN (7);

END_IF;

IF (U2 — Low2 + 1) <> SIZEOF(Lis[1]) THEN
RETURN (7) ;

END IF;

( * Initialise Res with values from Lis[1] %)
Res ;= [IfcListToArray(Lis[1], Low2, U2) ; (Ul—Lowl + 1)J;
REPEAT i := 2 TO HIINDEX(Lis);

IF (U2—Low2+1) <> SIZEOF(Lis[i]) THEN

RETURN (7);

END IF;

Res[Lowl+i—17] : = IfcListToArray(Lis[i], Low2, U2);
END_REPEAT;
RETURN (Res);

END_FUNCTION

EMfk

(IfeNormalise)

FUNCTION IfcNormalise
(Arg : IfcVectorOrDirection)
: fcVectorOrDirection;
LOCAL
Ndim : INTEGER;
v : IfcDirection
: = IfcRepresentationltem() | | TfcGeometricRepresentationItem () || TfcDirection([1. .0. ]);
Vec : lcVector
:= IfcRepresentationltem() || HfcGeometricRepresentationltem () || IfeVector (
IfcRepresentationltem() || HcGeometricRepresentationltem () || HeDirection([ 1. ,0. ]), 1.);
Mag : REAL;
Result ; IfeVectorOrDirection
=V,
END_LOCAL;

IF NOT EXISTS (Arg) THEN
RETURN (7);
ELSE
IF'IFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Arg) THEN
BEGIN
Ndim ;= Arg\IfcVector. Dim;
V. DirectionRatios : = Arg\IfcVector. Orientation. DirectionRatios;
Vec. Magnitude : = Arg\IfcVector. Magnitude;
Vec. Orientation ;= V;
IF Arg\IfcVector. Magnitude = 0.0 THEN
RETURN(?);
ELSE
Vec. Magnitude : = 1. 0;
END IF;
END;
ELSE
BEGIN
Ndim := Arg\IfcDirection. Dim;
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V. DirectionRatios : = Arg\IfcDirection. DirectionRatios;
END;
END_IF;
Mag .= 0.0;

REPEAT i := 1 TO Ndim;
Mag := Mag + V. DirectionRatios[i] * V. DirectionRatios[i];
END REPEAT;
IF Mag > 0.0 THEN
Mag .= SQRT (Mag);
REPEAT i := 1 TO Ndim;
ENE V. DirectionRatios[ i] : = V. DirectionRatios[ i ]/Mag;
(TieNormalise) END _REPEAT; 7 7 7
IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(arg) THEN
Vec. Orientation ;= V;
Result ;= Vec;
ELSE
Result := V;
END _IF;
ELSE
RETURNC(?);
END_IF;
END_IF;
RETURN (Result);
END_FUNCTION

FUNCTION IfcOrthogonalComplement
(Vec ; IfcDirection)
: IcDirection;
LOCAL
Result ; IfcDirection ;
, END_LOCAL;
. Cgﬁ:gbml IF NOT EXISTS (Vec) OR (Vec. Dim <> 2) THEN
Complement) RETURN(?);
ELSE
Result : = IfcRepresentationltem ( ) | | IfcGeometricRepresentationltem () | | IfcDirection ([ —
Vec. DirectionRatios[2], Vee. DirectionRatios[1]])3
RETURN(Result);
END IF;
END FUNCTION

FUNCTION IfcSameAxis2Placement
(apl, ap2 : IfcAxis2Placement; Epsilon : REAL)
: LOGICAL ;

[ 2 o2
(HfcSameAxis2 L .
Placement) RETURN (]chamf:Dlrt.actan(apl. P[1],ap2. P[l],E-psdon) AND
IfcSameDirection(apl. P[2],ap2. P[ 2], Epsilon) AND
IfcSameCartesianPoint(apl. Location.apl. Location, Epsilon) ) ;
END_FUNCTION
FUNCTION IfcSameCartesianPoint
(cpl, cp2 : HcCartesianPoint; Epsilon : REAL)
: LOGICAL;
R R IR LOCAL
(IfcSameCartesian cplx : REAL ;= cpl. Coordinates[1];
Point) cply : REAL ;= cpl. Coordinates[ 2];

cplz : REAL .= 0;
cp2x : REAL := cp2. Coordinates[1];
cp2y : REAL ;= cp2. Coordinates[ 2];
cp2z : REAL .= 0;
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END_LOCAL;

IF (SIZEOF(cpl. Coordinates) > 2) THEN
cplz : = cpl. Coordinates[3];
END TF;

= -
[E]ﬁf‘/h)f—i . IF (SIZEOF(cp2. Coordinates) > 2) THEN
(IfcSameCartesian N .
Point) cp2z := cp2. Coordinates[ 3];
END IF;

RETURN (IfcSameValue(eplx, cp2x, Epsilon) AND
IfcSameValue(cply, cp2y, Epsilon) AND
IfcSameValue(eplz,cp2z, Epsilon) ) ;

END_FUNCTION

FUNCTION IfcSameDirection
(dirl, dir2 ; HcDirection; Epsilon ; REAL)
. LOGICAL;
LOCAL
dirlx : REAL ;= dirl. DirectionRatios[1];
dirly : REAL := dirl. DirectionRatios[ 2 ];
dirlz . REAL .= 0;
dir2x : REAL ;= dir2. DirectionRatios[1];
dir2y : REAL := dir2. DirectionRatios[ 2 ];
dir2z . REAL .= 0;
END_LOCAL;

s [ﬂjg.ﬁ’] om IF (SIZEOF(dirl. DirectionRatios) = 2) THEN
camelrection dirlz := dirl. DirectionRatios[3];
END_TF;

IF (SIZEOF(dir2. DirectionRatios) > 2) THEN
dir2z ;= dir2. DirectionRatios[ 3 ];
END IF;

RETURN (IfcSameValue(dirl x. dir2x, Epsilon) AND
IfcSameValue(dirly,dir2y, Epsilon) AND
IfcSameValue(dirlz,dir2z, Epsilon) ) ;

END_FUNCTION

FUNCTION IHcSameValue
(Valuel, ValueZ : REAL; Epsilon : REAL)
: LOGICAL;

LOCAL
ValidEps : REAL;
(IchjEfalue) Defaul_tEps : REAL := 0.000001;
END LOCAL;
ValidEps : = NVL(Epsilon, DefaultEps);
RETURN ((Valuel + ValidEps = Value2) AND (Valuel <Z Value2 + ValidEps));
END_FUNCTION
FUNCTION IfcScalarTimesVector
(Scalar : REAL; Vec : IfcVectorOrDirection)
. HcVector;
LOCAL
IERER V : HcDirection;

(IfcScalarTimesVector Mag : REAL;
Result ; IfcVector;

END_LOCAL;

IF NOT EXISTS (Scalar) OR NOT EXISTS (Vec) THEN
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(IfcScalarTimesVector REPEAT i ;= 1 TO SIZEOF(V. DirectionRatios) ;

RETURN (?) ;
ELSE

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF (Vec) THEN
V := Vec\IfcVector. Orientation;
Mag : = Scalar # Vec\lfcVector. Magnitude;

ELSE
V := Vec;
Mag ;= Scalar;

END IF;

IF (Mag << 0.0 ) THEN

V. DirectionRatios[i] : = — V. DirectionRatios[i];
END REPEAT;
Mag := —Mag;
END _IF;
Result : = IfcRepresentationltem() | | HcGeometricRepresentationltem () || IfcVector (IfcNormalise
(V), Mag);
END_IF;
RETURN (Result);
END_FUNCTION

R
(IfcSecondProjAxis)

FUNCTION IfcSecondProjAxis
(ZAxis, XAxis, Arg: IfcDirection)
: IfcDirection;
LOCAL
YAxis : IfcVector;
A% . IfcDirection;
Temp : IfcVector;
END _LOCAL;

IF NOT EXISTS(Arg) THEN
V := IfcRepresentationltem() || IfcGeometricRepresentationItem () || IfeDirection([0.0,1.0,0.0]);
ELSE
V := Arg;
END_IF;
Temp := IfcScalarTimesVector(IfcDotProduct(V, ZAxis), ZAxis);
YAxis : = IfcVectorDifference(V, Temp);
Temp := IfcScalarTimesVector(IfcDotProduct(V, XAxis), XAxis);
YAxis : = IfcVectorDifference( Y Axis, Temp);
YAxis : = HfcNormalise( Y Axis) ;
RETURNC(CY Axis. Orientation) ;
END FUNCTION

iy T LE AR B
(IfcSurfaceWeights
Positive)

FUNCTION IfcSurfaceWeightsPositive
( B: IfcRationalBSplineSurfaceWithKnots)
: BOOLEAN;

LOCAL
Result ; BOOLEAN .= TRUE;
END_LOCAL;

REPEAT i : = 0 TO B\IfcBSplineSurface. UUpper;
REPEAT j .= 0 TO B\IfcBSplineSurface. VUpper;
IF (B. Weights[i][j] <<= 0.0) THEN
Result ;= FALSE;
RETURN(Result) ;
END _IF;
END REPEAT;
END_REPEAT;
RETURN(Result) ;
END_FUNCTION
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FUNCTION IcVectorDifference

(Argl, Arg2 : lcVectorOrDirection)
: IcVector;

LOCAL
Result : IfcVector;
Res, Vecl, Vec2 ; IfcDirection;
Mag, Magl, Mag2 : REAL;
Ndim . INTEGER;

END_LOCAL;

IF ((NOT EXISTS (Argl)) OR (NOT EXISTS (Arg2))) OR (Argl. Dim <Z>> Arg2. Dim) THEN
RETURN (?7) ;

ELSE
BEGIN

IF'TFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Argl) THEN
Magl .= Argl\I{cVector. Magnitude;
Vecl := Argl\IfcVector. Orientation;

ELSE
Magl := 1.0;
Vecl : = Argl;

END IF;

IF' IFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Arg2) THEN
Mag? := Arg2\IfcVector. Magnitude;

Vec2 := Arg2\lfcVector. Orientation;
ELSE

(IfcVectorDifference) Mag2 ;= 1.0;

Vec2 := Arg2;
END_IF;
Vecl ;= HcNormalise (Vecl);
Vec2 ;= HcNormalise (Vec2);
Ndim : = SIZEOF(Vecl. DirectionRatios) ;
Mag = 0.0;
Res .= IcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcDirection ([ 0.0
Ndim]) ;

REPEAT i : = 1 TO Ndim;

Res. DirectionRatios[ 1] : = Magl * Vecl. DirectionRatios[i ] — Mag2 * Vec2. DirectionRatios[ i];
Mag ;= Mag + (Res. DirectionRatios[i] * Res. DirectionRatios[i]);
END_REPEAT;

IF (Mag > 0.0 ) THEN
Result :

SQRT(Mag));

ELSE

= TfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcVector ( Res,

Result ;= IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfcVector( Vecl, 0.0);
END IF;

END;

END IF;

RETURN (Result) ;
END FUNCTION

REFN
(IfcVectorSum)

FUNCTION IfcVectorSum

(Argl, Arg2 : lcVectorOrDirection)
: IcVector;

LOCAL

Result : IfcVector;

Res, Vecl, Vec2 ; IfcDirection;

Mag, Magl, Mag2 : REAL;

Ndim . INTEGER;

END_LOCAL;

IF ((NOT EXISTS (Argl)) OR (NOT EXISTS (Arg2))) OR (Argl. Dim <Z>> Arg2. Dim) THEN
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RETURN (7) ;
ELSE
BEGIN

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Argl) THEN
Magl .= Argl\IfcVector. Magnitude;
Vecl := Argl\IfcVector. Orientation;

ELSE
Magl ;= 1.0;
Vecl := Argl;

END IF;

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Arg2) THEN
Mag? .= Arg2\IfcVector. Magnitude;
Vec2 := Arg2\IfcVector. Orientation;

ELSE
Mag2 ;= 1.0;
Vec2 .= ArgZ;

END IF;

Vecl ;= IfcNormalise (Vecl);

R ;\qu(_:z ::_ IchO@alise (VEFZ);. .
(TfeVectorSum) im ::SIZEOF(Vecl. DirectionRatios) ;
Mag = 0.0;
Res := IfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfeDirection ([ 0. 0:
Ndim]);
REPEAT i := 1 TO Ndim;

Res. DirectionRatios[i] := Magl * Vecl. DirectionRatios[ i | + Mag2 * Vec2. DirectionRatios[ i ];
Mag := Mag + (Res. DirectionRatios[i] * Res. DirectionRatios[i]) ;
END_REPEAT;

IF (Mag > 0.0 ) THEN
Result
SQRT(Mag));
ELSE
Result ; = HcRepresentationltem() || IfcGeometricRepresentationltem () | | IfcVector( Vecl, 0.0);
END_IF;
END;
END_TF;
RETURN (Result);
END_FUNCTION

: = IfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcVector ( Res,

Vi
L
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. TYPE IfcCardinalPointReference = INTEGER;
(IfcCardinalPoint WHERE
Reference) GreaterThanZero : SELF > 0
END TYPE
I M TYPE IcDirectionSenseEnum = ENUMERATION OF (
(IfcDirectionSense POSITIVE,
Enum) NEGATIVE);
END_TYPE
TYPE IfcLayerSetDirectionEnum = ENUMERATION OF (
BT M AXISl,
(IfcLayerSetDirection | AXISZ,
Enum) AXIS3);
END_TYPE
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TYPE HcMaterialSelect = SELECT (
IfcMaterialUsageDefinition,

BRI | eiDinion,
(IfcMaterialSelect) '

IfcMaterialList) ;
END_TYPE

D. 10.2 #EIESDARR) EXPRESS #iiRWiEFE D. 10. 2 I EFRH.

£ D.10.2 #HEFELER EXPRESS #id

Fik

EXPRESS #i#

¥E
(IfcMaterial)

ENTITY IfcMaterial

SUBTYPE OF IfcMaterialDefinition;

Name : IfcLabel;

Description : OPTIONAL IHfcText;

Category : OPTIONAL IfcLabel;

INVERSE

HasRepresentation : SET [0:1] OF IfcMaterialDefinitionRepresentation FOR RepresentedMaterial ;
IsRelatedWith : SET OF IfcMaterialRelationship FOR RelatedMaterials;

RelatesTo : SET [0:1] OF IfcMaterialRelationship FOR RelatingMaterial;

END_ENTITY

MR ER
(IfcMaterial

Classification

Relationship)

ENTITY IfcMaterialClassificationRelationship;
MaterialClassifications ;: SET [1:7] OF IfcClassificationSelect;
ClassifiedMaterial ; IfcMaterial;

END ENTITY

AL A
(IfcMaterial
Constituent)

ENTITY IfcMaterialConstituent

SUBTYPE OF IfcMaterialDefinition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IHfcText;

Material ; IfcMaterial;

Fraction : OPTIONAL IfcNormalisedRatioMeasure;

Category : OPTIONAL IfcLabel;

INVERSE

ToMaterialConstituentSet : IfcMaterialConstituentSet FOR MaterialConstituents;
END_ENTITY

MRk 5
(IfcMaterial
ConstituentSet)

ENTITY IfcMaterial ConstituentSet

SUBTYPE OF IfcMaterialDefinition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

MaterialConstituents : OPTIONAL SET [ 1.9 ] OF HcMaterialConstituent;
END_ENTITY

FbE X

(HcMaterialDefinition)

ENTITY IfcMaterialDefinition

ABSTRACT SUPERTYPE OF(ONEOF (IfcMaterial, IfcMaterialConstituent, IfcMaterialConstituentSet, Ifc
Materiall.ayer, IfcMateriall.ayerSet, IfcMaterialProfiles IfcMaterialProfileSet) ) ;

INVERSE

AssociatedTo : SET [0:7] OF IfcRel AssociatesMaterial FOR RelatingMaterial;

HasExternalReferences : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
HasProperties : SET OF IfcMaterialProperties FOR Material;
END ENTITY

EZ
(IfcMaterialLayer)

ENTITY IfcMateriall.ayer

SUPERTYPE OF (IfcMaterial LayerWithOffsets)
SUBTYPE OF IfcMaterialDefinition;

Material ; OPTIONAL IfcMaterial;
LayerThickness : IfcNonNegativel.engthMeasure;
IsVentilated ; OPTIONAL IfcLogical;

Name : OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

Category : OPTIONAL IfcLabel;

Priority : OPTIONAL IfcNormalisedRatioMeasure;
INVERSE

ToMateriallayerSet ; IfcMateriall.ayerSet FOR MaterialLayers;
END_ENTITY
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ENTITY IfcMateriall.ayerSet
SUBTYPE OF IfcMaterial Definition;
MateriallLayers : LIST [1:7] OF IfcMaterialLayer;
ML 24 LayerSetName ; OPTIONAL IfcLabel;

(IfcMaterialLayerSet)

Description : OPTIONAL IfcText;

DERIVE

TotalThickness ;: IfcLengthMeasure : = IfcMlsTotal Thickness(SELF);
END _ENTITY

ENTITY HcMaterialLayerSetUsage
SUBTYPE OF IfcMaterial UsageDefinition ;
ForLayerSet ; IfcMateriall.ayerSet;

H*‘“?:%Fﬁ?i LayerSetDirection : IfcLayerSetDirectionEnum;
(I{cMaterialLayer . .
DirectionSense : IfcDirectionSenseEnum;
SetUsage) OffsetFromReferenceline : IfcLengthMeasure;
ReferenceExtent : OPTIONAL IfcPositiveLengthMeasure;
END ENTITY
ENTITY IfcMaterialLayerWithOffsets
1R EHEEE SUBTYPE OF IfcMaterial Layer;
(IfcMaterialLayer OffsetDirection : IfcLayerSetDirectionEnum;
WithOffsets) OffsetValues : ARRAY [1.:2] OF IfcLengthMeasure;
END ENTITY
ENTITY HcMaterialList;
(]fcﬂitfifist) Materials : LIST [1:7] OF IfcMaterial;
END_ENTITY
ENTITY HcMaterialProfile
SUPERTYPE OF(IfcMaterialProfileWithOffsets)
SUBTYPE OF IfcMaterialDefinition;
Name : OPTIONAL IfcLabel;
Description : OPTIONAL IfcText;
FrE =LAl Material ; OPTIONAL IfcMaterial;

(IfcMaterialProfile)

Profile : IfcProfileDef;

Priority : OPTIONAL IfcNormalisedRatioMeasure;

Category : OPTIONAL IfcLabel;

INVERSE

ToMaterialProfileSet . IfcMaterialProfileSet FOR MaterialProfiles;
END _ENTITY

R 4
(IfcMaterial ProfileSet)

ENTITY HcMaterialProfileSet

SUBTYPE OF IfcMaterial Definition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

MaterialProfiles : LIST [1:7] OF IfcMaterialProfiles
CompositeProfile ; OPTIONAL IfcCompositeProfileDef;
END ENTITY

ENTITY IfcMaterialProfileSetUsage
SUPERTYPE OF(IfcMaterialProfileSetUsage Tapering)

4 k) R B SUBTYPE OF IfcMaterialUsageDefinition;
(IfcMaterialProfile ForProfileSet ; IfcMaterialProfileSet;
SetUsage) CardinalPoint ; OPTIONAL IfcCardinalPointReference;
ReferenceExtent ; OPTIONAL IfcPositivel.engthMeasure;
END _ENTITY
" ENTITY IfcMaterialProfileSetUsage Tapering
?Eﬂ_ﬁﬂ'ﬂ‘ﬁﬁ SUBTYPE OF IfcMaterialProfileSetUsage;
(Hcf\cﬁf}i?ﬁroﬁle ForProfileEndSet I_fcMateriﬂlProfileSet;
. CardinalEndPoint : OPTIONAL IfcCardinalPointReference;
SetUsageTapering)

END_ENTITY
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ENTITY IfcMaterialProfileWithOffsets
(Ifﬁf?ﬂﬁiﬁél SUBTYPE OF IfcMaterialProfile;

(\:’V' ahgflfa. r(; "¢ | OffsetValues : ARRAY [1:2] OF IfcLengthMeasure;

1t tisets END_ENTITY

. ENTITY IfcMaterialProperties

Gl 'i SUBTYPE OF IfcExtendedProperties;

(IfcMaterial

Properties)

Material ; IfcMaterialDefinition;
END_ENTITY

ENTITY IfcMaterialRelationship
SUBTYPE OF IfcResourcelLevelRelationship;

(Kﬁiﬁﬂl RelatingMaterial : IfcMaterial ; ,
Relationship) RelatedMaterials ; SET [1:7] OF IfcMaterial;
EXPRESSion : OPTIONAL IfcLabel;
END_ENTITY
ENTITY IfcMaterialUsageDefinition
MR E Y ABSTRACT SUPERTYPE OF (ONEOF (IfcMateriallLayerSetUsage, IfcMaterialProfileSetUsage));
(IfcMaterialUsage | INVERSE
Definition) AssociatedTo : SET [1:7] OF IfcRelAssociatesMaterial FOR RelatingMaterial;
END_ENTITY

D. 10.3  BPEFTIRNR FHE 8 SRS R, s EXPRESS $A R A5 T 5 HLE .
FUNCTION IfecMlsTotal Thickness

(LayerSet :
LOCAL

IfcMateriall.ayerSet) : Ifcl.engthMeasure;

Max : IfcLengthMeasure : = LayerSet. MaterialLayers[ 1 ]. LaverThickness;

END LOCAL;

IF SIZEOF(LayerSet. MateriallLayers) = 1 THEN

REPEAT i
Max

:= 2 TO HIINDEX(LayerSet. Materiall.ayers) ;
:= Max + LayerSet. MateriallLayers| i ]. L.ayerThickness;

END_REPEAT;

END_IF;

RETURN (Max) ;

END_FUNCTION

D.11 fEFE & %W

D.11.1 JFEFREVHFEIAA EXPRESS fiid %% D. 11. 1 (IRLERH.
FD.11.1 EERIFERIE EXPRESS #if
KA EXPRESS #it
(?Ei{?ﬂb% d%'(;ﬁ TYPE IfcAbsorbedDoseMeasure = REAL;
cAbsorbedDose | T
Measure) -
(]fi}[;ﬁ]%lg% TYPE IfcAccelerationMeasure = REAL;
cAcceleration END. TYPE
Measure)
Yy B B TYPE HcAmountOfSubstanceMeasure = REAL;
(IfcAmountOf
END TYPE
SubstanceMeasure)
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aar Aﬁﬁﬂg%gi it TYPE IcAngularVelocityMeasure = REAL;
cAngular velocity END_TYPE
Measure)
(Efﬁ%g% TYPE HcAreaDensityMeasure = REAL;
cAreaDensity END_TYPE
Measure)
R TYPE IfcAreaMeasure = REAL;
(IfcAreaMeasure) END_TYPE
R TYPE IfcBoolean = BOOLEAN;
(IfcBoolean) END_TYPE
" TYPE HfcComplexNumber = ARRAY [1.2] OF REAL;

( HCC()InplexNumber) END TYPE

TYPE IcCompoundPlaneAngleMeasure = LIST [3:4] OF INTEGER;
WHERE
MinutesInRange : ABS(SELF[2]) <Z 60
ERCFHAMAEER | SccondsInRange : ABS(SELF[3]) << 60
(IfcCompoundPlane | MicrosecondsInRange : (SIZEOF(SELF) = 3) OR (ABS(SELF[ 4]) < 1000000)
AngleMeasure) ConsistentSign ; ((SELF[1] >>= 0) AND (SELF[2] >= 0) AND (SELF[3] >= 0) AND ((SIZEOF
(SELF) = 3) OR (SELF[4] == 0))) OR ((SELF[1] <<= 0) AND (SELF[2] <= 0) AND (SELF[3]
<= 0) AND ((SIZEOF(SELF) = 3) OR (SELF[4] <<= 0)))

END_TYPE
(Iffiﬁtmﬁg%d . TYPE IfcContextDependentMeasure = REAL;
omtextiependentl END_TYPE
Measure)
HEER TYPE IfcCountMeasure = NUMBER;
(IfcCountMeasure) | END _TYPE
(hjﬁ(‘%fg% TYPE HcCurvatureMeasure = REAL;
clurvature END TYPE
Measure) -
(a1 mej\f E%{ TYPE HcDescriptiveMeasure = STRING;
¢OCSCIPEYE | END_TYPE
Measure) -
1
(iji%?%fg]% TYPE IfcDoseEquivalentMeasure = REAL;
cDoseEquivalent | o oo
Measure) -
(T ﬁjj}ﬁﬁvﬁﬁ . TYPE HcDynamicViscosityMeasure = REAL;
cDynamicViscosity | oo
Measure) -
Zx
(TfeEl Eﬁﬁfﬂ ot TYPE IfcElectricCapacitanceMeasure = REAL;
cElectricCapacitance| 0 o
Measure) -
I E?ﬁfgi( TYPE IlcElectricChargeMeasure = REAL;
cElectricCharge END TYPE
Measure) -
HiL PR
(HcElectric TYPE IfcElectricConductance Measure = REAL;
Conductance END_TYPE
Measure)
(It EEF%?E(:E . TYPE IfcElectricCurrentMeasure = REAL;
cElectricCurren END TYPE
Measure) -
(TfeEl EE‘FE%E " TYPE IfcElectricResistanceMeasure = REAL;
cElectricResistance END TYPE
Measure)
a E?%E\}%lt TYPE UcElectricVoltageMeasure = REAL;
cElectricVoltage END, TYPE
Measure)
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REEERE TYPE HcEnergyMeasure = REAL;
(IfcEnergyMeasure) | END_TYPE
TERE TYPE HcForceMeasure = REAL;
(IfcForceMeasure) | END_TYPE
-
(I?Fﬁj—g% TYPE IfcFrequencyMeasure = REAL;
cFrequency END TYPE
Measure)
([?f%ﬁ%}%% TYPE HcHeatFluxDensityMeasure = REAL;
cHeatFluxDensity END. TYPE
Measure)
P ;\:ERII;CHeatingValueMeasure = REAL;
(IfcI:{eat‘mg\;'alue WR1 ; SELF = 0
easure END TYPE
FRiIRAF TYPE Hcldentifier = STRING (255);
(Ifcldentifier) END_TYPE
HEH
ﬂ{“i‘“ﬂg% TYPE IfcllluminanceMeasure = REAL;
cllluminance END TYPE
Measure) B
%f?jf%g% TYPE HelnductanceMeasure = REAL;
cInductance END_TYPE
Measure)
B TYPE HcInteger = INTEGER;
(IfcInteger) END TYPE
(??{ﬁﬁ?% TYPE IHclntegerCountRateMeasure = INTEGER;
cIntegerCount END TYPE
RateMeasure)
BT R

(IfclonConcentration

TYPE HclonConcentrationMeasure = REAL;

END _TYPE
Measure) -
%fﬁ?ﬂ[ﬁ[ﬁ% TYPE HclsothermalMoistureCapacityMeasure = REAL;
(IfcIsothermalMoisture|
S END_TYPE
CapacityMeasure)
EHFEER

(IfcKinematicViscosity

TYPE IcKinematicViscosityMeasure = REAL;
END TYPE

Measure)
R TYPE IcLabel = STRING (255);
(IfcLabel) END_TYPE
KEER TYPE IfcLengthMeasure = REAL;
(IfcLengthMeasure) | END_TYPE
(;&[ﬁﬁ%ﬁ TYPE IcLinearForceMeasure = REAL;
cLinearForce END TYPE
Measure) -
SMENHER

(HcLinearMoment

TYPE HcLinearMomentMeasure = REAL;

END_TYPE
Measure) -
s I
(I %WJJ%?% | TYPE IfcLinearStiffnessMeasure = REAL;
cl.inear>tiriness END TYPE
Measure) -
HER#EEER

(IfcLinearVelocity

TYPE HcLinearVelocityMeasure = REAL;

END TYPE
Measure) B
B TYPE Hclogical = LOGICAL;
(IfcLogical) END_TYPE
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(Hj;ﬁﬁfggél TYPE IfcLuminousFluxMeasure = REAL;
cLuminousFlux END TYPE
Measure)
IR SR

(IfcLuminousIntensity
DistributionMeasure)

TYPE HcLuminousIntensityDistributionMeasure = REAL;
END_TYPE

SRR

(IfcLuminousIntensity

TYPE HcLuminousIntensityMeasure = REAL;

END_TYPE
Measure) -
ﬁi@@gﬂfgﬁ% TYPE HcMagneticFluxDensityMeasure = REAL;
(IfcMagneticFlux
. END_TYPE
DensityMeasure) -
(Ifﬁﬁﬁ%%%] TYPE IcMagneticFluxMeasure = REAL;
cMagneticFlux END TYPE
Measure) -
(I ﬁfgffgﬁ . TYPE HcMassDensityMeasure = REAL;
cMassDensity END TYPE
Measure) -
Uil B B TYPE IfcMassFlowRateMeasure = REAL;
(IfcMassFlow END TYPE
RateMeasure) -
i TYPE IfcMassMeasure = REAL;
(IfcMassMeasure) END TYPE
e
iﬁ;ﬁtﬁpﬁﬁ%ﬁ% TYPE IfcMassPerLengthMeasure = REAL;
cMassPerlLeng END TYPE
Measure) -
FREEELELE B TYPE IfeModulusOfElasticityMeasure = REAL;
(IfcModulusOf END TYPE
ElasticityMeasure) -
Hh 57 R 2% 1k
BREER . TYPE HcModulusOfLinearSubgradeReactionMeasure = REAL;
(IfeModulusOfLinear END TYPE
SubgradeReaction -
Measure)
Hh L 7 N B
HEER
(IfcModulusOf TYPE HcModulusOfRotationalSubgradeReactionMeasure = REAL;
Rotational END_TYPE
SubgradeReaction
Measure)
ﬂ%ﬁﬁ%ﬁﬁ% TYPE IfcModulusOfSubgradeReactionMeasure = REAL;
(IfcModulusOfSubgrade
. END TYPE
ReactionMeasure) -
ﬁﬂ?ﬂﬁﬁﬁ%ﬁg TYPE HcMoistureDiffusivityMeasure = REAL;
(HfeModulusOfSubgrade
. END TYPE
ReactionMeasure) -
or T E B TYPE HcMolecularWeightMeasure = REAL;
(IfcMolecular END TYPE
WeightMeasure) -
521 A TYPE IfcMomentOfInertiaMeasure = REAL;
(IfcMoment END TYPE
OfInertiaMeasure) -
A&
(,]m} TA{E%E TYPE IfcMonetaryMeasure = REAL;
chlonetary END TYPE
Measure) -
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TYPE HcNonNegativelLengthMeasure = IfcLengthMeasure;
et g g g
(IfcNonNegati WHERE
Nont 1V
I : thM| EEia ; NotNegative : SELF >= 0
-€Ng easure END TYPE

1E DU L )
(IfcNormalised
RatioMeasure)

TYPE HcNormalisedRatioMeasure = IfcRatioMeasure;
WHERE
WRI1 : {0.0 <<= SELF <<= 1.0}

END_TYPE
(??E% TYPE IfcNumericMeasure = NUMBER;
cNumeric END TYPE
Measure) -
ZHE TYPE IfcParameterValue = REAL;
(IfcParameterValue) | END TYPE
TYPE IfcPHMeasure = REAL;
pH fHEE WHERE
(IfcPHMeasure) WR21 . {0.0 <<= SELF <<= 14.0}
END TYPE
(I;ﬁfﬁ%% TYPE IfcPlanarForceMeasure = REAL;
cPlanarForce END TYPE
Measure) B
(:Efﬁlé’lﬁ E%P{;%Ei TYPE HcPlaneAngleMeasure = REAL;
cPlaneAngle END TYPE
Measure)
KRR TYPE IicPositiveLengthMeasure = IfcLengthMeasure;

(IfcPositivelength
Measure)

WHERE
WRI1 : SELF > 0

END_TYPE
TE S A ‘EXI;PERII;CPOQtivePlaneAngleMeasure = IfcPlaneAngleMeasure;
(EcP{)&;;lve‘PlaI;e WRI ; SELF = 0
ngleMeasure END TYPE
I H b é\ggRlécPositiveRatioMeasure = IfcRatioMeasure;
(]fc;osn‘lve}}ano WRI : SELF > 0
casure END_TYPE
ThE A TYPE IfcPowerMeasure = REAL;
(IfcPowerMeasure) | END_TYPE
(Eiﬁ%ﬁ TYPE IfcPressureMeasure = REAL;
cPressure END TYPE
Measure) -
(J%Qg%gifg% TYPE HcRadioActivityMeasure = REAL;
cRadioActivity END TYPE
Measure) B
Ho {7 BB TYPE IfcRatioMeasure = REAL;
(IfcRatioMeasure) END TYPE
S TYPE IfcReal = REAL;
(IfcReal) END_TYPE
R

(IfcRotational Frequency

TYPE HcRotationalFrequencyMeasure = REAL;
END TYPE

Measure)

ﬁfﬁRﬁft%yf% TYPE IfcRotationalMassMeasure = REAL;
cRotationa

MassMeasure) END_TYPE

NI

(IfcRotationalStiffness
Measure)

TYPE IfcRotationalStiffnessMeasure = REAL;
END_TYPE
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¥ iﬁgﬁirg]% " TYPE HcSectional ArealntegralMeasure = REAL;
eoecionare g™ END_TYPE
Measure) -
(Ifﬁsﬁtﬁﬁi\dﬁdgl | TYPE TfeSectionModulusMeasure = REAL;
cSectionModulus END. TYPE
Measure)
(I?y‘iﬂﬁ%%% ) TYPE IfcShearModulusMeasure = REAL;
cShearModulus END TYPE
Measure) -
(Lfgﬁ'ig% TYPE IfcSolidAngleMeasure = REAL;
COONAANEE | END TYPE
Measure)
=T 4
T :)JJ?P'&E% | TYPE HcSoundPowerlevelMeasure = REAL;
cSoundPowerLevel | -\ " o
Measure) -
===
I
(If' Sfﬁi%% TYPE IfcSoundPowerMeasure = REAL;
cSoundPower END. TYPE
Measure)
= EY
PR TYPE IfcSoundPressurel.evelMeasure = REAL;
(IfcSoundPressure
END TYPE
LevelMeasure) -
(I S}:Ed%% TYPE IfcSoundPressureMeasure = REAL;
cSoundPressure | Lo
Measure) -
af %‘ﬂ%% . TYPE HcSpecificHeatCapacityMeasure = REAL;
¢ ¢S .pec1 icHea END TYPE
CapacityMeasure) -
LR I TYPE UcTemperatureGradientMeasure = REAL;
(IfcTemperature END TYPE
GradientMeasure) -
I 2L TYPE HUcTemperatureRateOfChangeMeasure = REAL;
(IfcTemperatureRate END TYPE
OfChangeMeasure) -
A TYPE IfcText = STRING;
(IfcText) END TYPE
(T T?%ﬂq&g% . TYPE IfcThermal AdmittanceMeasure = REAL;
cThermal Admittance END. TYPE
Measure)
i Tfﬂ%g% it TYPE IfcThermalConductivityMeasure = REAL;
¢ 1 hermal_onductivity| END TYPE
Measure)
Er
P 3 B . TYPE HcThermal ExpansionCoefficientMeasure = REAL;
(IfcThermal Expansion

CoefficientMeasure)

END_TYPE

(T Thﬁﬁﬂﬁiﬁ“'t TYPE IfcThermalResistanceMeasure = REAL;
c¢ThermalResistance END. TYPE
Measure)
WL TER
(IfcThermal TYPE IfcThermal TransmittanceMeasure = REAL;
Transmittance END_TYPE
Measure)
P,
ﬁiﬁﬁﬁﬁ TYPE HcThermodynamicTemperatureMeasure = REAL;
(IfcThermodynamic
END TYPE
TemperatureMeasure) -
v} i) FE B TYPE HcTimeMeasure = REAL;
(IfcTimeMeasure) END_TYPE
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R TYPE HicTorqueMeasure = REAL;
(IfcTorqueMeasure) | END_TYPE
By 1
(I Vﬁ%’ﬁg%l TYPE HcVaporPermeabilityMeasure = REAL;
cVaporPermeability END_TYPE
Measure)
ARRERE TYPE IfcVolumeMeasure = REAL;
(IfcVolumeMeasure) | END_TYPE
PR i

(IfcVolumetricFlow
RateMeasure)

TYPE IcVolumetricFlowRateMeasure = REAL;
END_TYPE

e i A
(IfcWarpingConstant
Measure)

TYPE HcWarpingConstantMeasure = REAL;
END_TYPE

o EEE
(IfcWarping
MomentMeasure)

TYPE HcWarpingMomentMeasure = REAL;
END TYPE

A
(IfcDerivedUnit
Enum)

TYPE IfcDerivedUnitEnum = ENUMERATION OF (
ANGULARVELOCITYUNIT,
AREADENSITYUNIT,
COMPOUNDPLANEANGLEUNIT,
DYNAMICVISCOSITYUNIT,
HEATFLUXDENSITYUNIT,
INTEGERCOUNTRATEUNIT,
ISOTHERMALMOISTURECAPACITYUNIT,
KINEMATICVISCOSITYUNIT,
LINEARVELOCITYUNIT,
MASSDENSITYUNIT,
MASSFLOWRATEUNIT,
MOISTUREDIFFUSIVITYUNIT,
MOLECULARWEIGHTUNIT,
SPECIFICHEATCAPACITYUNIT,
THERMALADMITTANCEUNIT,
THERMALCONDUCTANCEUNIT,
THERMALRESISTANCEUNIT,
THERMALTRANSMITTANCEUNIT,
VAPORPERMEABILITYUNIT,
VOLUMETRICFLOWRATEUNIT,
ROTATIONALFREQUENCYUNIT,
TORQUEUNIT,
MOMENTOFINERTIAUNIT,
LINEARMOMENTUNIT,
LINEARFORCEUNIT,
PLANARFORCEUNIT,
MODULUSOFELASTICITYUNIT,
SHEARMODULUSUNIT,
LINEARSTIFFNESSUNIT,
ROTATIONALSTIFFNESSUNIT,
MODULUSOFSUBGRADEREACTIONUNIT,
ACCELERATIONUNIT,
CURVATUREUNIT,
HEATINGVALUEUNIT,
IONCONCENTRATIONUNIT,
LUMINOUSINTENSITYDISTRIBUTIONUNIT,
MASSPERLENGTHUNIT,
MODULUSOFLINEARSUBGRADEREACTIONUNIT,
MODULUSOFROTATIONALSUBGRADEREACTIONUNIT,
PHUNIT,

ROTATIONALMASSUNIT,
SECTIONAREAINTEGRALUNIT,
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(IfcDerivedUnit
Enum)

SECTIONMODULUSUNIT,
SOUNDPOWERLEVELUNIT,
SOUNDPOWERUNIT,
SOUNDPRESSURELEVELUNIT,
SOUNDPRESSUREUNIT,
TEMPERATUREGRADIENTUNIT,
TEMPERATURERATEOFCHANGEUNIT,
THERMALEXPANSIONCOEFFICIENTUNIT,
WARPINGCONSTANTUNIT,
WARPINGMOMENTUNIT,
USERDEFINED) ;

END TYPE

SI R4
(HcSIPrefix)

TYPE IfcSIPrefix = ENUMERATION OF (
EXA,
PETA,
TERA,
GIGA,
MEGA,
KILO,
HECTO,
DECA,
DECI,
CENTI,
MILLI,
MICRO,
NANO,
PICO,
FEMTO,
ATTO);
END_TYPE

[ o P06 1 BT 44 R
(H{cSIUnitName)

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
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BApIHEE
(IfcUnitEnum)

TYPE HcUnitEnum = 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

S B R R
(IfcDerivedMeasure

Value)

TYPE IcDerivedMeasureValue = SELECT (
IfcVolumetricFlowRateMeasure,
IfcThermal TransmittanceMeasure,
IfcThermalResistanceMeasure,
IfcThermal AdmittanceMeasure,
IfcPressureMeasure;
IfcPowerMeasure,
IfcMassFlowRateMeasure,
IfcMassDensityMeasure,
HcLinearVelocityMeasure,
IfcKinematicViscosityMeasure,
IfcIntegerCountRateMeasure,
IfcHeatFluxDensityMeasure,
IfcFrequencyMeasure,
IfcEnergyMeasure,
IfcElectricVoltageMeasure,
IfcDynamicViscosityMeasure,
IfcCompoundPlaneAngleMeasure,
IfcAngularVelocityMeasure,
IfcThermalConductivityMeasure,
IfcMolecularWeightMeasure,
IfcVaporPermeabilityMeasure,
IfcMoistureDiffusivityMeasure,
IfcIsothermalMoistureCapacityMeasure,
IfcSpecificHeatCapacityMeasure,
IfcMonetaryMeasure,
IfcMagneticFluxDensityMeasure,
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SRR
(IfcDerivedMeasure
Value)

IfcMagneticFluxMeasure,
IfcLuminousFluxMeasure,
IfcForceMeasure,

IfeInductanceMeasure,
IfcllluminanceMeasure.,
IfcElectricResistanceMeasure,
IfcElectricConductanceMeasures
IfcElectricChargeMeasure,
IfcDoseEquivalentMeasure,
IfcElectricCapacitanceMeasure,
IfcAbsorbedDoseMeasure,
IfcRadioActivityMeasure,

IfcRotational FrequencyMeasure,
IfcTorqueMeasure.
IfcAccelerationMeasure,
IfcLinearForceMeasure,
IfcLinearStiffnessMeasure,
IfcModulusOfSubgradeReactionMeasure
IfcModulusOfElasticityMeasure,
IHfcMomentOfInertiaMeasure,
IfcPlanarForceMeasure,
IfcRotationalStiffnessMeasure,
IfcShearModulusMeasure;
IfcLinearMomentMeasure.,
IfcLuminouslntensityDistributionMeasure
IfcCurvatureMeasure,
IfcMassPerLengthMeasure,
IfcModulusOfLinearSubgradeReactionMeasure,
IfcModulusOfRotationalSubgradeReactionMeasure,
IfcRotationalMassMeasure,

IfcSectional ArealntegralMeasure,
IfcSectionModulusMeasure,
IfcTemperatureGradientMeasure,
IfcThermalExpansionCoefficientMeasure,
IfeWarpingConstantMeasure,
IfcWarpingMomentMeasure,
IfcSoundPowerMeasure,
IfcSoundPressureMeasure,
IfcHeatingValueMeasure,
IfcPHMeasure,
IfclonConcentrationMeasure,
IfcTemperatureRateOfChangeMeasure,
IfcAreaDensityMeasure,
IfcSoundPowerlevelMeasure,
IfcSoundPressurel.evelMeasure) ;

END TYPE

R
(IfcMeasureValue)

TYPE IfcMeasureValue = SELECT (
IfeVolumeMeasure,

IfcTimeMeasure,
IfcThermodynamicTemperatureMeasure,
IfcSolid AngleMeasure,
IfcPositiveRatioMeasure,
IfcRatioMeasure,
IfcPositivePlaneAngleMeasure,
IfcPlaneAngleMeasure,
IfcParameterValue,
IfeNumericMeasure,

IfcMassMeasure,
IfcPositivel.engthMeasure »
IfcLengthMeasure,
IfcElectricCurrentMeasure,
IfcDescriptiveMeasure,
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EREER
(IfcMeasureValue)

IfcCountMeasure,
IfcContextDependentMeasure,
IfcAreaMeasure,
IfcAmountOfSubstanceMeasure,
IfcLuminousIntensityMeasure,
IfcNormalisedRatioMeasure,
IfcComplexNumber,
IfcNonNegativel.engthMeasure) ;
END_TYPE

fiil RizhnizE 3
(IfcSimpleValue)

TYPE HcSimpleValue = SELECT (
IfcIntegers
IfcReal,
IfcBoolean,
Ifcldentifier,
IfcText,
IfcLabel,
IfcLogical,
IfcDateTime,
IfcDate,
IfcTime,
IfcDuration,
IfcTimeStamp) ;
END TYPE

B B PR RERE
(IfcUnit)

TYPE IfcUnit = SELECT (
IfcDerivedUnit,
IfeNamedUnit,
IfcMonetaryUnit) ;
END_TYPE

{H k4
(IfcValue)

TYPE IfcValue = SELECT (
IfcMeasureValue,
IfeSimpleValue,
IfcDerivedMeasureValue) ;
END TYPE

D.11.2

R VIR SRR EXPRESS #iiA i3 D. 11, 2 (L EXKH .

£ D.11.2 EEHESL{EA EXPRESS #i4

Lk EXPRESS #it
ENTITY IfcContextDependentUnit
FRHEH K B SUBTYPE OF IcNamedUnit;
(TfcC Depend Name : IfcLabel;
’““:;Xt_t) pend | INVERSE
e HasExternalReference : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
END ENTITY
ENTITY IfcConversionBasedUnit
SUPERTYPE OF (IfcConversionBasedUnitWithOffset )
o SUBTYPE OF IfcNamedUnit;
AL
(TfeCo . Name : IfcLabel;
Bc ] ;1{3&1-.51)0 n ConversionFactor ; IfcMeasureWithUnit;
asedinit INVERSE
HasExternalReference : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
END ENTITY
. | ENTITY IfcConversionBasedUnitWithOffset
ﬁéﬁ%%ﬁi{i SUBTYPE OF IfcConversionBasedUnit;
(IfcConversionBased | L
UnitWithOffset) ConversionOffset ; IfcReal;
nEWithUtset) | pND_ENTITY
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FHEA
(IfcDerivedUnit)

ENTITY IfcDerivedUnit;

SET [1:7] OF IfcDerivedUnitElement;
IfeDerivedUnitEnum;

OPTIONAL IfcLabel;

Elements :
UnitType .
UserDefined Type :
DERIVE
Dimensions
WHERE
WR1 : (SIZEOF (Elements) > 1) OR ((SIZEOF (Elements) = 1) AND (Elements[1]. Exponent <>
1))

WR2 : (UnitType <<= IfcDerivedUnitEnum. USERDEFINED) OR ((UnitType = IfcDerivedUnitEnum.
USERDEFINED) AND (EXISTS(SELF. UserDefinedType)));

END ENTITY

IfcDimensional Exponents ; = IfcDeriveDimensional Exponents{ Elements) ;

FHENTTE
(IfcDerivedUnit
Element)

ENTITY IfcDerivedUnitElement;
Unit ; IfcNamedUnit;

Exponent : INTEGER;

END ENTITY

BHRTEE
(IfcDimensional
Exponents)

ENTITY HcDimensional Exponents;
LengthExponent : INTEGER;

MassExponent : INTEGER;

TimeExponent : INTEGER;
ElectricCurrentExponent : INTEGER;
ThermodynamicTemperatureExponent : INTEGER;
AmountOfSubstanceExponent ; INTEGER;
LuminousIntensityExponent ; INTEGER;
END_ENTITY

R R
(IfcMeasure
WithUnit)

ENTITY IfcMeasureWithUnit;
ValueComponent : IfcValue;
UnitComponent : IfcUnit;
END_ENTITY

T RAL
(IfcMonetaryUnit)

ENTITY HcMonetaryUnit;
Currency ; IfcLabel;
END_ENTITY

i B
(IfcNamedUnit)

ENTITY IfcNamedUnit

ABSTRACT SUPERTYPE OF(ONEOF (IfcContextDependentUnit, IfcConversionBasedUnit, IfcSIUnit));
Dimensions : IfcDimensionalExponents;

UnitType ;: IfcUnitEnum;

WHERE

WRI1 : IfcCorrectDimensions (SELF. UnitType, SELF. Dimensions);

END_ENTITY

Il s 1A ) B
(IfcSIUnit)

ENTITY IfcSIUnit

SUBTYPE OF IfcNamedUnit;
Prefix ; OPTIONAL IfcSIPrefix;
Name : IfeSIUnitName;

DERIVE

SELF\IfcNamedUnit. Dimensions ;
END _ENTITY

IfeDimensionalExponents ; = IfcDimensionsForSiUnit (SELF. Name) ;

R B

(IfcSIUnitAssignment),

ENTITY HcUnitAssignment;

Units ; SET [1:7] OF IfcUnit;

WHERE

WRO1 : IfcCorrectUnitAssignment(Units) ;
END_ENTITY
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IERES
(IfcCorrect

Dimensions)

FUNCTION IHcCorrectDimensions
(m : HcUnitEnum; Dim : IfcDimensionalExponents) : LOGICAL;
CASE m OF
LENGTHUNIT . IF
Dim = (IfcDimensionalExponents (1, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
MASSUNIT . IF
Dim = (IfcDimensionalExponents (0, 1, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
TIMEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ELECTRICCURRENTUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
THERMODYNAMICTEMPERATUREUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 1, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END IF;
AMOUNTOFSUBSTANCEUNIT : IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 1, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE) ;
END_IF;
LUMINOUSINTENSITYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END IF;
PLANEANGLEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;
SOLIDANGLEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 05 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
AREAUNIT : IF
Dim = (IfcDimensionalExponents (2, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
VOLUMEUNIT . IF
Dim = (IfcDimensionalExponents (3, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;

ABSORBEDDOSEUNIT . IF
Dim = (IfcDimensionalExponents (2, 0, —2, 0, 0, 0, 0))
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THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END IF;
RADIOACTIVITYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, —1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ELECTRICCAPACITANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, —1, 4, 2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;
DOSEEQUIVALENTUNIT ; IF
Dim = (IchimensiDnalExponents 2,0, —2,0,0,0,0)
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END _IF;
ELECTRICCHARGEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 1, 1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ELECTRICCONDUCTANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, —1, 3, 2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
ELECTRICVOLTAGEUNIT : IF
Dim = (IfcDimensionalExponents (2, 1, —3, —1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ELECTRICRESISTANCEUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —3, —2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
ENERGYUNIT ; IF
Dim = (IfcDimensionalExponents (2, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
FORCEUNIT . IF
Dim = (IfcDimensionalExponents (1, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
FREQUENCYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, —1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
INDUCTANCEUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —2, —2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ILLUMINANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE) ;
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ELSE RETURN(FALSE);
END IF;
LUMINOUSFLUXUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
MAGNETICFLUXUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —2, —1, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE) ;
END_IF;
MAGNETICFLUXDENSITYUNIT . IF
Dim = (IfeDimensionalExponents (0, 1, —2, —1, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
POWERUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —3, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
PRESSUREUNIT . IF
Dim = (IfcDimensionalExponents (—1, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;

OTHERWISE .
RETURN (UNKNOWN);
END_CASE;
END _FUNCTION

IEWRHR E AL
(IfcCorrectUnit
Assignment)

FUNCTION IfcCorrectUnitAssignment
(Units ; SET [1:7] OF IfcUnit)
: LOGICAL;

LOCAL
NamedUnitNumber : INTEGER .= 0;
DerivedUnitNumber ; INTEGER := 0;
MonetaryUnitNumber : INTEGER .= 0;

NamedUnitNames . SET OF IfcUnitEnum .= [ ];
DerivedUnitNames : SET OF IfcDerivedUnitEnum ;= [ ];
END_LOCAL;
NamedUnitNumber ;= SIZEOF(QUERY (temp <Z * Units | ('ITFCMEASURERESOURCE.

IFCNAMEDUNIT' IN TYPEOF (temp)) AND NOT(temp\IfcNamedUnit. UnitType = IfcUnitEnum.
USERDEFINED)));

DerivedUnitNumber := SIZEOF(QUERY (temp << #* Units | ('IFCMEASURERESOURCE.
IFCDERIVEDUNIT'IN TYPEOF (temp)) AND NOT (temp\IfcDerivedUnit. UnitType = IfcDerivedUnit
Enum. USERDEFINED)) ) ;

MonetaryUnitNumber ; = SIZEOF(QUERY (temp < # Units | 'TFCMEASURERESOURCE.
IFCMONETARYUNIT'IN TYPEOF (temp)));

REPEAT i := 1 TO SIZEOF(Units) ;
IF (('IFCMEASURERESOURCE. IFCNAMEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[i]\Ifc
NamedUnit. UnitType = HcUnitEnum. USERDEFINED)) THEN
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NamedUnitNames : = NamedUnitNames + Units[i]\IfcNamedUnit. UnitType;
END_IF;
IF ((' IFCMEASURERESOURCE. IFCDERIVEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[i]\
IfeDerivedUnit. UnitType = IfcDerivedUnitEnum. USERDEFINED)) THEN
EHTE E AL DerivedUnitNames : = DerivedUnitNames + Units[i]\IfcDerivedUnit. Unit Type;
(HcCorrectUnit END IF;
Assignment) END_REPEAT;

RETURN(SIZEOF(NamedUnitNames) = NamedUnitNumber} AND (SIZEOF (DerivedUnitNames) =
DerivedUnitNumber) AND (MonetaryUnitNumber <Z= 1));
END FUNCTION

SRR
(IfcDeriveDimensional
Exponents)

FUNCTION IfcDeriveDimensional Exponents
(UnitElements : SET [1.:?] Of lfcDerivedUnitElement)
: IfcDimensionalExponents;
LOCAL
Result ; IfcDimensional Exponents ;=
IfeDimensionalExponents(0, 0, 0, 0, 0, 0, 0);
END_LOCAL;
REPEAT i .= LOINDEX(UnitElements) TO HIINDEX(UnitElements);
Result. LengthExponent : = Result. LengthExponent +
(UnitElements[i]. Exponent
UnitElements[ i]. Unit. Dimensions. LengthExponent) ;
Result. MassExponent ;: = Result. MassExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. MassExponent) ;
Result. TimeExponent : = Result. TimeExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. TimeExponent) ;
Result. ElectricCurrentExponent : = Result. ElectricCurrentExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. ElectricCurrentExponent) ;
Result. ThermodynamicTemperatureExponent : = Result. ThermodynamicTemperatureExponent +
(UnitElements[i|. Exponent *
UnitElements[i]. Unit. Dimensions. ThermodynamicTemperatureExponent) ;
Result. AmountOfSubstanceExponent : = Result. AmountOfSubstanceExponent +
(UnitElements[ i ]. Exponent *
UnitElements[i]. Unit. Dimensions. AmountOfSubstanceExponent) ;
Result. LuminousIntensityExponent ; = Result. LuminousIntensityExponent +
(UnitElements[ i ]. Exponent *
UnitElements[i]. Unit. Dimensions. LuminousIntensityExponent)
END REPEAT;
RETURN (Result);
END_FUNCTION

(70 7 e X A
B
(IfcDimensions
ForSiUnit)

FUNCTION IfcDimensionsForSiUnit
(n : HcSiUnitName )
CASE n OF
METRE

: IfcDimensional Exponents;

: RETURN (IfcDimensional Exponents
(1, 0,0, 0,0,0, 00);
: RETURN (IfcDimensional Exponents
(2,0,0,0,0,0,0);
: RETURN (IfcDimensional Exponents
(3, 0,0, 0,0, 0,0);

SQUARE_METRE

CUBIC_METRE

GRAM : RETURN (IfcDimensional Exponents
(0, 1,0, 0,0, 0, 0));

SECOND : RETURN (IfcDimensional Exponents
(0, 0,1, 0,0, 0, 0));

AMPERE : RETURN (IfcDimensional Exponents
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(0, 0,0, 1, 0,0, 0));
KELVIN : RETURN (IfcDimensional Exponents
0, 0,0,0,1,0,0));
MOLE : RETURN (IfcDimensional Exponents
(0,0, 0,0,0,1,0);
CANDELA : RETURN (IfcDimensionalExponents
(0, 0, 0,0, 0,0, 1));
RADIAN : RETURN (IfcDimensional Exponents
(0, 0,0,0,0,0,0));
STERADIAN : RETURN (IfcDimensional Exponents
(0, 0, 0,0, 0,0, 0);
HERTZ : RETURN (IfcDimensional Exponents
(0, 0, —1, 0, 0, 0, 0));
NEWTON : RETURN (IfcDimensional Exponents
1,1, —2,0,0,0,0);
PASCAL : RETURN (IfcDimensionalExponents
(—1,1, —2, 0,0, 0, 0));
JOULE : RETURN (IfcDimensionalExponents
2,1, —2,0,0,0,0);
WATT : RETURN (IfcDimensionalExponents
2,1, —3,0,0, 0, 0));
COULOMB : RETURN (IfcDimensional Exponents
0, 0,1,1,0,0,0));
VOLT : RETURN (IfcDimensionalExponents
. (2,1, —3, —1, 0, 0, 0
b AL FARAD : RETURN (IfcDimensionalExponents
gﬂ . (—2, —1, 4, 2,0, 0, 0));
(IfcDimensions ) .
. OHM : RETURN (IfcDimensional Exponents
ForSiUnit)
2,1, —3, —2, 0,0, 00);
SIEMENS : RETURN (IfcDimensional Exponents
(—2,—1,3,2,0,0, 0));
WEBER : RETURN (IfcDimensionalExponents
2,1, —2, —1, 0, 0, 0));
TESLA : RETURN (IfcDimensional Exponents
0,1, —2, —1, 0, 0, 0));
HENRY : RETURN (IfcDimensional Exponents

2,1, =2, —2, 0,0, 0));

DEGREE_CELSIUS ; RETURN (IfcDimensionalExponents

LUMEN

LUX

BECQUEREL

GRAY

SIEVERT

OTHERWISE

END CASE;
END_FUNCTION

0,0, 0,0, 1, 0, 0));
: RETURN (IfcDimensionalExponents
(0, 0,0,0, 0,0, 1));

: RETURN (IfcDimensional Exponents

(—2,0,0,0,0,0, 1));
: RETURN (IfcDimensional Exponents
0, 0, —1, 0, 0, 0, 0));

: RETURN (IfcDimensional Exponents

(2,0, —2, 0, 0,0, 0));

: RETURN (IfcDimensional Exponents

(2,0, —2,0, 0,0, 0);
: RETURN (IfcDimensional Exponents
(0, 0, 0,0, 0,0, 0));
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TYPE IfcFontStyle = STRING;
FiRE WHERE
(IfcFontStyle) WR1 : SELF IN ['normal''italic'' oblique']
END TYPE
TYPE IfcFontVariant = STRING;
FiREEAL WHERE
(IfcFontVariant) WRI1 : SELF IN ['normal' small-caps']
END_TYPE
TYPE HcFontWeight = STRING;
RSkl WHERE
(IfcFontWeight) WR1 . SELF IN ['normal' small-caps''100''200''300"' 400"'500"'600" 700''800"'900"]
END_TYPE
A FERICA TYPE IfcPresentableText = STRING;
(IfcPresentableText) [ END_TYPE
RETHE# TYPE IfcSpecularExponent = REAL;
(IfcSpecularExponent)| END_TYPE
% AR ‘TJ;T‘;’_IPE];:RI];CSpecularROughness = REAL;
(IfcSpecular
Roughness) WRI1 ; {0.0 <<= SELF <<= 1.0}
oughness END TYPE
TYPE IfcTextAlignment = STRING;
AR T WHERE
(IfcTextAlignment) WRI1 . SELF IN ['left!, 'right', 'center’, 'justify']
END_TYPE
TYPE HcTextDecoration = STRING;
A WHERE
(IfcTextDecoration) | WR1 : SELF IN ['none' 'underline’, 'overline', 'line-through', 'blink']
END TYPE
UARFERL TR TYPE IfcTextFontName = STRING;
(IfcTextFontName) | END_TYPE
A b TYPE HcTextTransformation = STRING;
(IfcText WHERE
Tran 'f;n;:tion) WRI1 : SELF IN ['capitalize’, 'uppercase’s 'lowercase’s 'none']
anstorme END_TYPE
. TYPE IcNullStyle = ENUMERATION OF (
R
(TfeNulisiyley | NULL;
chuiatyie END TYPE
TYPE IfcReflectanceMethodEnum = ENUMERATION OF (
BLINN,
FLAT,
GLASS,
MATT.
[ RIA% METAL
SlfctRhefil]ezctanc)e MIRROR.
ethodinum PHONG,
PLASTIC,
STRAUSS,
NOTDEFINED) ;
END_TYPE
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TYPE HcSurfaceSide = ENUMERATION OF (
POSITIVE,
(If Sﬁl‘“?%ﬁs'd ) NEGATIVE,
cSurfaceSide BOTH);
END_TYPE
TYPE IcColour = SELECT (
B R IfcColourSpecification,
(IfeColour) IfcPreDefinedColour) 3
END_TYPE
TYPE IHcColourOrFactor = SELECT (
B B P Tk PR IfcNormalisedRatioMeasure,
(IfcColourOrFactor) | IfcColourRgb);
END TYPE
E%%ﬁiﬁﬁtﬁw]ﬂ: TYPE HcCurveFontOrScaledCurveFontSelect = SELECT (
i £ T A e .
. IfeCurveStyleFontSelect,
(IfeCurveFont . .
OrScaledC: IfcCurveStyleFontAndScaling) ;
rScaledCurve END TYPE
FontSelect) -
28 B e TYPE If(:.(furvfeStyleFOntSelEct = SELECT ¢
: IfcPreDefinedCurveFont,
(IfcCurveStyle .
FontSelect) IfcCurveStyleFont) ;
ontoetee END_TYPE
TYPE IcFillStyleSelect = SELECT (
IfcFillAreaStyleHatching,
W IfcFillAreaStyleTiles,
(IfcFillStyleSelect) | HcExternallyDefinedHatchStyle,
IfeColour) ;
END TYPE
48 1R 1 e TYPE- I.chatchLineDi‘stanceSelect = SELECT (
. IfcPositivel.engthMeasure,
(IfcHatchLine
Dist Select) IfcVector) ;
stanceSelec END TYPE
TYPE IcPresentationStyleSelect = SELECT (
IfeNullStyle,
FkkE kR IfeCurveStyle,
(IfcPresentation IfcFillAreaStyle,
StyleSelect) IfeTextStyle,
IfcSurfaceStyle) 5
END_TYPE
TYPE HcSizeSelect = SELECT (
IfcRatioMeasure,
IfcLengthMeasure,
R IfcDescriptiveMeasure,

(IfcSizeSelect) IfcPositiveL.engthMeasure,
IfcNormalisedRatioMeasure,
IfcPositiveRatioMeasure) ;

END_TYPE
TYPE HcSpecularHighlightSelect = SELECT (
RSk o B
IfeSpecularExponent.,
(IfcSpecular
HighlightSelect) TIfcSpecularRoughness) ;
igightselee END_TYPE
TYPE HcStyleAssignmentSelect = SELECT (
BB | oo O
. cPresentationStyle Assignment,
(IfcStyleAssignment .
IfcPresentationStyle) ;
Select)

END_TYPE
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TYPE HcSurfaceStyleElementSelect = SELECT (
IfcSurfaceStyleShading ,
FHWEEERITTE RS | HcSurfaceStyleLighting,
(HcSurfaceStyle IfcSurfaceStyleWithTextures,
ElementSelect) IfcExternallyDefinedSurfaceStyle,
IfcSurfaceStyleRefraction) ;
END TYPE
TYPE IfcTextFontSelect = SELECT (
AR F R LR IfcPreDefined TextFont,
(IfcTextFontSelect) IfcExternallyDefined TextFont) ;

END_TYPE

D.12.2 JRAMIVEIRL N EXPRESS HisAR#2 D. 12. 2 (9815 % H.
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b RO S R
(IfcBlobTexture)

ENTITY HcBlobTexture

SUBTYPE OF IfcSurfaceTexture;

RasterFormat . Ifcldentifier;

RasterCode : BINARY;

WHERE

SupportedRasterFormat ; SELF. RasterFormat IN ['BMP, 'JPG', 'GIF, 'PNG;
RasterCodeByteStream . BLENGTH(RasterCode) MOD 8 = 0;
END_ENTITY

AGEEG
(HcColourRgb)

ENTITY IfcColourRgh

SUBTYPE OF IfcColourSpecification ;
Red ; IfcNormalisedRatioMeasure;
Green : IfcNormalisedRatioMeasure;
Blue : IfcNormalisedRatioMeasure;
END_ENTITY

Eak= LR B
(I{cColourRgbList)

ENTITY IfcColourRgbList

SUBTYPE OF IfcPresentationItem;

ColourList ; LIST [1.2] OF LIST [3:3] OF IfcNormalisedRatioMeasure;
END_ENTITY

B
(HcColour

Specification)

ENTITY IfcColourSpecification

ABSTRACT SUPERTYPE OF (IfcColourRgb)
SUBTYPE OF IfcPresentationltem;

Name : OPTIONAL IfcLabel;
END_ENTITY

phERFER
(IfcCurveStyle)

ENTITY IfcCurveStyle

SUBTYPE OF IicPresentationStyle;

CurveFont ; OPTIONAL IfcCurveFontOrScaledCurveFontSelect ;

CurveWidth ; OPTIONAL IfcSizeSelect;

CurveColour : OPTIONAL IfcColour;

ModelOrDraughting : OPTIONAL BOOLEAN;

WHERE

MeasureOfWidth : (NOT(EXISTS(CurveWidth))) OR('TFCMEASURERESOURCE. IFCPOSITIVELENG
THMEASURE'IN TYPEOF(CurveWidth)) OR (('IFCMEASURERESOURCE. IFCDESCRIPTIV
EMEASURE'IN TYPEOF(CurveWidth)) AND (CurveWidth ='by layer'));

IdentifiableCurveStyle ;: EXISTS(CurveFont) OR EXISTS(CurveWidth) OR EXISTS(CurveColour) ;
END ENTITY

HEZE TN
(IfcCurveStyleFont)

ENTITY IfcCurveStyleFont

SUBTYPE OF IfcPresentationltem;

Name ; OPTIONAL IfcLabel;

PatternList : LIST [1:7] OF IfcCurveStyleFontPattern;
END _ENTITY
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ENTITY IfcCurveStyleFontAndScaling
. SUBTYPE OF IfcPresentationltem;
Hﬂﬁﬁrﬁ%gﬁb% Name : OPTIONAL IfcLabel;
Font Au;‘éiL l'y e) CurveFont ; IfcCurveStyleFontSelect;
ontandscaling CurveFontScaling : IfcPositiveRatioMeasure;
END ENTITY
ENTITY IfcCurveStyleFontPattern
SUBTYPE OF IfcPresentationltem;
h 2R A A VisibleSegmentLength ; IfcLengthMeasure;
(IfcCurveStyle InvisibleSegmentlLength : IfcPositivel.engthMeasure;
FontPattern) WHERE
VisibleLengthGreaterEqualZero : VisibleSegmentLength >>= 0. ;
END_ENTITY
ENTITY IfcDraughtingPreDefinedColour
N SUBTYPE OF IcPreDefinedColour;
MEBE XHE | o et o
(IfeDraughtingPre e : , noo g ,. "
. .\ PreDefinedColourNames : SELF\IfcPreDefinedItemn. Name IN [ 'black''red" 'green' 'blue''yellow', 'magenta’'cyan
DefinedColour) e
'white''by layer';
END_ENTITY
ENTITY IfcDraughtingPreDefinedCurveFont
S EFiE i ik ?RI;TIEETRY;‘:’E OF IfcPreDefinedCurveFont;
(IfcDraughtingPre
. .\ PreDefinedCurveFontNames : SELF\IfcPredefinedltem. Name IN ['continuous, 'chain’y 'chain double dash', 'da
DefinedCurveFont) L L
shed', 'dotted’, 'by layer];
END_ENTITY
AMERE X BFERESL | ENTITY IfcExternallyDefinedHatchStyle
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
HatchStyle) END_ENTITY
AMERE X FEmAEL | ENTITY IfcExternallyDefinedSurfaceStyle
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
SurfaceStyle) END_ENTITY
AFEN LAFH | ENTITY IfcExternallyDefined TextFont
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
TextFont) END_ENTITY
ENTITY IfcFillAreaStyle
SUBTYPE OF IfcPresentationStyle;
FillStyles : SET [1:7] OF IfcFillStyleSelect;
ModelorDraughting : OPTIONAL BOOLEAN;
WHERE
(I{%Fﬁ]%ﬁiﬁﬁl“ ) MaxOneColour : SIZEOF(QUERY(Style << * SELF. FillStyles | 'IFCPRESENTATIONAPPEARANCERE
eHATeasIE) 1 SOURCE. IFCCOLOUR' IN TYPEOF(Style) )) <<= 1;
MaxOneExtHatchStyle : SIZEOF(QUERY (Style <C # SELF. FillStyles | 'IFCPRESENTATIONAPPEARA
NCERESOURCE. IFCEXTERNALLYDEFINEDHATCHSTYLE'IN TYPEOF(Style) )) <<= 1;
ConsistentHatchStyleDef : IfcCorrectFill AreaStyle(SELF. FillStyles) ;
END_ENTITY
ENTITY IfcFillAreaStyleHatching
SUBTYPE OF IfcGeometricRepresentationItem;
HatchLineAppearance : IfcCurveStyle;
StartOfNextHatchLine ; IfcHatchLineDistanceSelect;
PointOfReferenceHatchLine : OPTIONAL IfcCartesianPoint;
s
izfgﬁ#fgﬁlw PatternStart ; OPTIONAL IfcCartesianPoint;
e r.em yie HatchLineAngle ; IfcPlaneAngleMeasure;
Hatching)

WHERE

PatternStart2D . NOT(EXISTS(PatternStart)) OR (PatternStart. Dim = 2) ;

RefHatchLine2D : NOT ( EXISTS(PointOfReferenceHatchLine)) OR (PointOfReferenceHatchLine. Dim =
2);

END ENTITY
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ENTITY IfcFillAreaStyleTiles
SUBTYPE OF IfcGeometricRepresentationltem;
7 KBRS R TilingPattern : LIST [2.:2] OF IfcVector;
(HcFill AreaStyleTiles)| Tiles : SET [1:7] OF IfcStyledItem;
TilingScale : IfcPositiveRatioMeasure;

END_ENTITY

P

(IfcImageTexture)

ENTITY HclmageTexture
SUBTYPE OF IfcSurfaceTexture;
URLReference ; IfcURIReference;
END ENTITY

BRI
(IfcIndexedColour
Map)

ENTITY IfcIndexedColourMap

SUBTYPE OF IfcPresentationltem;

MappedTo ; HcTessellatedFaceSet;
OPTIONAL IfcSurfaceStyleShading;
Colours : IfcColourRgbList;

ColourIndex : LIST [1.7] OF INTEGER;
END_ENTITY

Overrides :

gLl 3]
(IfcIndexed Texture
Map)

ENTITY IfcIndexedTextureMap

ABSTRACT SUPERTYPE OF (IfcIndexed Triangle TextureMap)
SUBTYPE OF IfcTextureCoordinate;

MappedTo ; HcTessellatedFaceSet;

TexCoords : HcTextureVertexList;

END_ENTITY

=Aarp Ry
(IfcIndexedTriangle
TextureMap)

ENTITY IfcIndexedTriangle TextureMap

SUBTYPE OF IfcIndexedTextureMap;

TexCoordIndex : OPTIONAL LIST [1:7] OF LIST [3.3] OF INTEGER;
END_ENTITY

HE o
(IfcPixel Texture)

ENTITY HcPixel Texture

SUBTYPE OF IfcSurfaceTexture;

Width ; Hclnteger;

Height : Ifcinteger;

ColourComponents : IfcInteger;

Pixel ; LIST [1.:7] OF BINARY (32);

WHERE

MinPixellnS : Width >= 1;

MinPixelInT : Height >= 1;

NumberOfColours : {1 <= ColourComponents <= 4}
SizeOfPixelList ; SIZEOF(Pixel) = (Width * Height);

Pixel AsByteAndSamelLength ; SIZEOF(QUERY (temp<< # Pixel | (BLENGTH (temp) MOD 8 = 0) AND
(BLENGTH(temp) = BLENGTH(Pixel[1])) )) = SIZEOF(PixeD)
END ENTITY

T X B 7
(H{cPreDefinedColour)

ENTITY IfcPreDefinedColour

ABSTRACT SUPERTYPE OF (IfcDraughtingPreDefinedColour)
SUBTYPE OF IfcPreDefinedItem;

END_ENTITY

T Sk F ik
(IfcPreDefinedCurve
Font)

ENTITY IfcPreDefinedCurveFont

ABSTRACT SUPERTYPE OF(IfcDraughtingPreDefinedCurveFont)
SUBTYPE OF IfcPreDefinedItem;

END ENTITY

il SLm
(HcPreDefinedItem)

ENTITY IfcPreDefinedItem

ABSTRACT SUPERTYPE OF(ONEOF (IfcPreDefinedColour, IfcPreDefinedCurveFont, IfcPreDefinedTextF
ont))

SUBTYPE OF IfcPresentationltem;

Name ; IfcLabel;

END_ENTITY
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N - ENTITY IfcPreDefinedTextFont
(i;_ﬁ Eﬁzkjrﬁg . ABSTRACT SUPERTYPE OF (IfcTextStyleFontModel)
¢ rEF 'tl;e “** | SUBTYPE OF IfcPreDefinedltem;
on END_ENTITY
SkbEat ENTITY IfcPresentationStyle
(IfcPres :t' ABSTRACT SUPERTYPE OF(ONEOF (IfcCurveStyle, IfcFillAreaStyle, IfcSurfaceStyle, IfcTextStyle));
¢ ;*’f")“ " | Name ; OPTIONAL TicLabel;
yie END ENTITY
FIREER AT E ENTITY IfcPresentationStyleAssignment;

(IfcPresentation
Style Assignment)

Styles : SET [1.? ] OF IfcPresentationStyleSelect;
END_ENTITY

TR
(IfcStyledItem)

ENTITY IfcStyledltem

SUBTYPE OF IfcRepresentationltem;

Item : OPTIONAL IfcRepresentationltem;

Styles : SET [1:7] OF IicStyleAssignmentSelect;

Name ; OPTIONAL IfcLabel;

WHERE

Applicableltem ;: NOT('TFCPRESENTATIONAPPEARANCERESOURCE. IFCSTYLEDITEM'IN TYPEOF
(Item));

END_ENTITY

FEHER
(IfcSurfaceStyle)

ENTITY IfcSurfaceStyle

SUBTYPE OF IfcPresentationStyle;

Side : HcSurfaceSide;

Styles : SET [1:5] OF IfcSurfaceStyleElementSelect;

WHERE

MaxOneShading ; SIZEOF(QUERY (Style <Z * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLESHADING' IN TYPEOF(Style) )) <<= 1;

MaxOneLighting : SIZEOF(QUERY (Style <Z * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLELIGHTING'IN TYPEOF(Style) )) <<= 1;

MaxOneRefraction ; SIZEOF(QUERY (Style <Z * SELF. Styles | ' ITFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLEREFRACTION'IN TYPEOF(Style) ) <<= 1;

MaxOneTextures ; SIZEOF(QUERY (Style < * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLEWITHTEXTURES'IN TYPEOF(Style) )) <<= 1;

MaxOneExtDefined : SIZEOF(QUERY (Style <Z * SELF. Styles | ' TFCPRESENTATIONAPPEARANCERE
SOURCE. IFCEXTERNALLYDEFINEDSURFACESTYLE'IN TYPEOF(Style) )) <= 1;

END_ENTITY

FHDLEAER
(IfcSurfaceStyle
Lighting)

ENTITY IfcSurfaceStyleLighting
SUBTYPE OF IfcPresentationltem;
DiffuseTransmissionColour : IfcColourRgb;
DiffuseReflectionColour : HcColourRgh;
IfcColourRgb;
IfcColourRgh;

TransmissionColour :
ReflectanceColour
END_ENTITY

FETHAF
(HcSurfaceStyle
Refraction)

ENTITY IfcSurfaceStyleRefraction
SUBTYPE OF IfcPresentationltem;
RefractionIndex : OPTIONAL IfcReal;
DispersionFactor : OPTIONAL IfcReal;

END_ENTITY

FETEYAER
(IfcSurfaceStyle
Rendering)

ENTITY IfcSurfaceStyleRendering

SUBTYPE OF IfcSurfaceStyleShading;

Transparency : OPTIONAL IfcNormalisedRatioMeasure;
DiffuseColour ; OPTIONAL IfcColourOrFactor;
TransmissionColour : OPTIONAL IfcColourOrFactor;
Diffuse TransmissionColour ; OPTIONAL IfcColourOrFactor;
ReflectionColour ; OPTIONAL IfcColourOrFactor;
SpecularColour : OPTIONAL IfcColourOrFactor;
SpecularHighlight : OPTIONAL IfcSpecularHighlightSelect;
ReflectanceMethod : IfcReflectanceMethodEnum;
END_ENTITY
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Fe A RE AR
(IfcSurfaceStyle
Shading)

ENTITY IfcSurfaceStyleShading
SUPERTYPE OF(IfcSurfaceStyleRendering)
SUBTYPE OF IfcPresentationItem;
SurfaceColour : IfcColourRgb;
END_ENTITY

REBFFER
(IfcSurfaceStyleWith
Textures)

ENTITY IfcSurfaceStyleWithTextures
SUBTYPE OF IfcPresentationItem;

Textures ; LIST [1:7] OF HcSurfaceTexture;
END ENTITY

TS
(IfcSurfaceTexture)

ENTITY IcSurfaceTexture

ABSTRACT SUPERTYPE OF(ONEOF (IfcBlobTexture, IfcImageTexture,
SUBTYPE OF IHcPresentationltem;

RepeatS : BOOLEAN;

RepeatT : BOOLEAN;

Mode : OPTIONAL Ifcldentifier;

TextureTransform : OPTIONAL IfcCartesianTransformationOperator2D;
OPTIONAL LIST [1:7] OF Hcldentifier;

IfcPixel Texture))

Parameter
INVERSE
IsMappedBy : SET [0:7] OF HcTextureCoordinate FOR Maps;
UsedInStyles ;: SET [0:7] OF IfcSurfaceStyleWithTextures FOR Textures;
END_ENTITY

AR
(IfcTextStyle)

ENTITY IfcTextStyle

SUBTYPE OF IfcPresentationStyle;

TextCharacterAppearance : OPTIONAL IfcTextStyleForDefinedFont;
TextStyle : OPTIONAL IfcTextStyleTextModel;

TextFontStyle : IfcTextFontSelect;

ModelOrDraughting : OPTIONAL BOOLEAN;

END_ENTITY

AR FARA
(IfcTextStyleFont
Model)

ENTITY HcTextStyleFontModel

SUBTYPE OF IfcPreDefined TextFont;
FontFamily . LIST [1:7] OF HcTextFontName;
FontStyle ; OPTIONAL IfcFontStyle;
FontVariant : OPTIONAL IfcFontVariant;
FontWeight : OPTIONAL TfcFontWeight;
FontSize ; HcSizeSelect;

WHERE

MeasureOfFontSize : ('IFCMEASURERESOURCE. IFCLENGTHMEASURE'IN TYPEOF(SELF. FontSize) )
AND (SELF. FontSize > 0.)3;

END_ENTITY

FE TR ICA R
(IfcTextStyleFor
DefinedFont)

ENTITY HcTextStyleForDefinedFont
SUBTYPE OF IfcPresentationltem;

Colour ; IfcColour;

BackgroundColour : OPTIONAL IfcColour;
END ENTITY

AR S AR AL
(IfcTextStyleText
Model)

ENTITY HcTextStyleTextModel

SUBTYPE OF IfcPresentationltem;

TextIndent ;: OPTIONAL IfcSizeSelect;

TextAlign ;: OPTIONAL IfcTextAlignment;
TextDecoration ; OPTIONAL IfcTextDecoration;
LetterSpacing : OPTIONAL IfcSizeSelect;
WordSpacing : OPTIONAL IfcSizeSelect;
TextTransform : OPTIONAL IfcTextTransformation;
LineHeight : OPTIONAL IfcSizeSelect;
END_ENTITY

LU AL G
(HcTextureCoor
dinate)

ENTITY HcTextureCoordinate

ABSTRACT SUPERTYPE OF(ONEOF (IfcIndexed TextureMap, IfcTextureCoordinateGenerator, IfcTextur
eMap))

SUBTYPE OF IHcPresentationltem;

Maps : LIST [1:7] OF IfcSurfaceTextures

END_ENTITY

+ 549 -




FED.12.2
ik EXPRESS f#it

ENTITY IfcTextureCoordinateGenerator
ST AR bR A R SUBTYPE OF IfcTextureCoordinate;
(IfcTextureCoordinate] Mode : IfclLabel;
Generator) Parameter ; OPTIONAL LIST [1:7] OF HcReal;
END_ENTITY

ENTITY IfcTextureMap
SUBTYPE OF IfcTextureCoordinate;

(It ?U%Hﬂi ) Vertices : LIST [3:7] OF HcTextureVertex;
¢ extureilap MappedTo ; IfcFace;
END_ENTITY
ENTITY IfcTextureVertex
SUFRTH 5, SUBTYPE OF IcPresentationltem;
(IfcTextureVertex) | Coordinates : LIST [2:2] OF IfcParameterValue;
END_ENTITY
ENTITY IfcTextureVertexList
|
SEIINE SUBTYPE OF IfcPresentationltem;
(IfcTexture

TexCoordsList : LIST [1:7] OF LIST [2:2] OF IfcParameterValue;

VertexList) END_ENTITY

D.12.3  JERAPLEE R R HE #0831 e RE 2L (IfcCorrectFillAreaStyle) pa%l. pR%CAY) EXPRESS
BTG FIRLE -
FUNCTION IfcCorrectFill AreaStyle
(Styles ; SET[ 1.7 ] OF IcFillStyleSelect)
: LOGICAL;

LLOCAL
Hatching : INTEGER .= 0;
Tiles : INTEGER ;= 0;

Colour : INTEGER .= 0;
External ; INTEGER ;= 0;
END LOCAL;
External ;. = SIZEOF(QUERY (Style <Z » Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCEXTERNALLYDEFINEDHATCH
STYLE'IN
TYPEOF(Style)));
Hatching ;= SIZEOF(QUERY (Style < * Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCFILLAREASTYLEHATCHING' IN
TYPEOF(Style)));
Tiles : = SIZEOF(QUERY (Style <2 # Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCFILLAREASTYLETILES'IN
TYPEOF(Style)));
Colour ;= SIZEOF(QUERY (Style <Z # Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCCOLOUR'IN
TYPEOF(Style)));
IF (External > 1) THEN
RETURN (FALSE);
END_IF;
IF ((External = 1) AND ((Hatching > 0) OR (Tiles > 0) OR (Colour > 0))) THEN
RETURN (FALSE);
END_IF;
IF (Colour > 1) THEN
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RETURN (FALSE) ;

END IF;

IF ((Hatching = 0) AND (Tiles =>0)) THEN
RETURN (FALSE);

END IF;

RETURN(TRUE);
END_FUNCTION

D.13 B /x & X % R

D.13.1  JEnsE L I3 EXPRESS fili %% D. 13. 1 BRLE R H] .
& D.13.1 RBRENXHIFELIA EXPRESS #iif
e EXPRESS #ifji£
TYPE H{cBoxAlignment = IfcLabel;
EX WHERE
) WR1 ; SELF IN [ 'top-left, 'top-middle’, 'top-right', 'middle-left', 'center', 'middle-right', 'bottom-left', ' bottomm
(IfcBoxAlignment) | . s o
iddle', ' bottom-right']
END_TYPE
TYPE HcTextPath = ENUMERATION OF (
LEFT,
LA FRARHEE RIGHT,
(HcTextPath) UP,
DOWN) ;
END TYPE

D. 13,2 JRsE VRN EXPRESS MisAR#2 D. 13. 2 (9815 R H.

FD.13.2 RIRENXHREMEE EXPRESS #id
ik EXPRESS #iif
ENTITY IfcAnnotationFill Area
7R R R SUBTYPE OF IfcGeometricRepresentationltem;
(IfcAnnotation OuterBoundary : IfcCurve;
Fill Area) InnerBoundaries : OPTIONAL SET [1:7] OF IfcCurve;
END_ENTITY
ENTITY IfcPlanarBox
SF-TAE SUBTYPE OF IfcPlanarExtent;
(IfcPlanarBox) Placement : IfcAxis2Placement;
END ENTITY
ENTITY IfcPlanarExtent
SUPERTYPE OF (IfcPlanarBox)
Y ETE R SUBTYPE OF IfcGeometricRepresentationltem;
(IfcPlanarExtent) SizeInX : HfcLengthMeasure;
SizelnY ; IfcLengthMeasure;
END ENTITY
ENTITY IfcPresentationltem
ABSTRACT SUPERTYPE OF(ONEOQOF (IfcColourRgbList, IfcColourSpecification, IfcCurveStyleFont, IfcC
S5k urveStyleFontAndScaling, IfcCurveStyleFontPattern, IfcIndexedColourMap, IfcPreDefinedItem, IfcSurfaceSt

(IfcPresentationltem)

yleLighting, IfcSurfaceStyleRefraction, IfcSurfaceStyleShading, IfcSurfaceStyleWithTextures, IfcSurfaceText
ure, IfcTextStyleForDefinedFont, IfcTextStyleTextModel, IfcTextureCoordinate, IfcTextureVertex, IfcText
ureVertexList)) ;

END ENTITY
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ENTITY HcTextLiteral
SUPERTYPE OF(IfcTextLiteral WithExtent)
A SUBTYPE OF IfcGeometricRepresentationltem;

Literal . IfcPresentableText;
Placement : IfcAxis2Placement;
Path ; IfcTextPath;
END_ENTITY

0 R SO AR ST
(HcTextLiteralWith
Extent)

ENTITY IfcTextLiteral WithExtent

SUBTYPE OF IfcTextLiteral;

Extent ; IfcPlanarExtent;

BoxAlignment ; IfcBoxAlignment;

WHERE

WR31 : NOT('IFCPRESENTATIONDEFINITIONRESOURCE. IFCPLANARBOX'IN TYPEOF(Extent) );
END_ENTITY

D.14.1 JEm4

N
D
N

%

)

D.14 B/~ @A

G PRALEY EXPRESS i i %4 D. 14 1 e R

#zD.14.1 RTALHEFFERLEE) EXPRESS #if

el

EXPRESS #i#

Je 41 £ A2
(IfcLightDistribution
CurveEnum)

TYPE HcLightDistributionCurveEnum = ENUMERATION OF (
TYPE A,

TYPE_B,

TYPE_C,

NOTDEFINED) ;

END_TYPE

R EME
(IfcLightEmission
SourceEnum)

TYPE IfcLightEmissionSourceEnum = ENUMERATION OF (
COMPACTFLUORESCENT,
FLUORESCENT,
HIGHPRESSUREMERCURY,
HIGHPRESSURESODIUM,
LIGHTEMITTINGDIODE,
LOWPRESSURESODIUM,
LOWVOLTAGEHALOGEN,
MAINVOLTAGEHALOGEN,
METALHALIDE,
TUNGSTENFILAMENT,
NOTDEFINED) ;

END TYPE

ST IRTRE S
(IfcLayeredItem)

TYPE HcLayeredltem = SELECT (
IfcRepresentationltem,
IfcRepresentation) ;

END_TYPE

TYPE HcLightDistributionDataSourceSelect = SELECT (

e
. R cExternalReference,
(IfcLightDistribution , R
DataSourceSelect) IfcLightIntensityDistribution) ;
. END TYPE
D. 14.2  JE R 215EIE SRy EXPRESS fifiid iz 2 D. 14. 2 i#E K H .
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ik EXPRESS ##ii&
ENTITY IfcLightDistributionData;
AR E R MainPlaneAngle : IfcPlaneAngleMeasure;
(IfcLightDistribution | SecondaryPlaneAngle : LIST [1:7] OF IfcPlaneAngleMeasure;
Data) LuminousIntensity ; LIST [1:7] OF IfcLuminousIntensityDistributionMeasure;
END ENTITY

ENTITY HcLightIntensityDistribution;
LightDistributionCurve ; IfcLightDistributionCurveEnum;
DistributionData : LIST [1:7] OF IfcLightDistributionData;
END_ENTITY

JEIR T
(IfcLightIntensity
Distribution)

ENTITY IfcLightSource

ABSTRACT SUPERTYPE OF (ONEOF (IfcLightSourceAmbient, IfcLightSourceDirectional, IfcLightSource
Goniometrie, IfcLightSourcePositional))

SUBTYPE OF IfcGeometricRepresentationltem;

Name : OPTIONAL IfcLabel;

LightColour ; IfcColourRgh;

AmbientIntensity : OPTIONAL IfcNormalisedRatioMeasure;

Intensity ;: OPTIONAL IfcNormalisedRatioMeasure;

iR
(IcLightSource)

END ENTITY
SR ENTITY IcLightSourceAmbient
(IfcLightSource SUBTYPE OF IfcLightSource;
Ambient) END ENTITY
NTITY IfcLightSourceDirectional
ﬁ'ﬁ?‘ﬁjﬂ'ﬁl SUBTYPE OF IfcLightSource;
(IfcLightSource . . L
. . Orientation : IfcDirection;
Directional) END_ENTITY
ENTITY HcLightSourceGoniometric
SUBTYPE OF IfcLightSource;
Position : IfcAxis2Placement3D;
SR LT ColourAppearance : OPTIONAL IfcColourRgb;
(IfcLightSource ColourTemperature ; IfcThermodynamicTemperatureMeasure;
Goniometric) LuminousFlux : IfcLuminousFluxMeasure;

LightEmissionSource ; HcLightEmissionSourceEnum;
LightDistributionDataSource : IfcLightDistributionDataSourceSelect;
END_ENTITY

ENTITY IfcLightSourcePositional
SUPERTYPE OF(IfcLightSourceSpot)
SUBTYPE OF IfcLightSource;
FeE T Position : IfcCartesianPoint;
(IfcLightSource Radius : IfcPositivel.engthMeasure;
Positional) ConstantAttenuation : IfcReal;
DistanceAttenuation : IfcReals
QuadricAttenuation ; IfcReal;
END ENTITY

ENTITY IfcLightSourceSpot
SUBTYPE OF IfcLightSourcePositional ;

R Orientation : HcDirection;
(IfcLightSource ConcentrationExponent : OPTIONAL IfcReal;
Spot) SpreadAngle : HcPositivePlaneAngleMeasure;
BeamWidthAngle : IfcPositivePlaneAngleMeasure;
END ENTITY
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N =
(IfcPresentationLayer
Assignment)

ENTITY IfcPresentationlayerAssignment
SUPERTYPE OF (IfcPresentationLayerWithStyle) ;
IfcLabel ;

OPTIONAL IfcText;

SET [1:7] OF IfcLayeredltem;
OPTIONAL Ifcldentifier;

Name :
Description
AssignedItems
Identifier .
WHERE

Applicableltems : SIZEOF(QUERY (temp <C # Assignedltems | ( SIZEOF(TYPEOF (temp) * ['IFCREPR
ESENTATIONRESOURCE. IFCSHAPEREPRESENTATION', 'TFCGEOMETRYRESOURCE. IFCGEOME
TRICREPRESENTATIONITEM,, 'IFCGEOMETRYRESOURCE. IFCMAPPEDITEMT) = 1) )) = SIZEOF
(AssignedItems) ;

END_ENTITY

WwHARTE

(HcPresentationLayer
WithStyle)

ENTITY IfcPresentationlayerWithStyle

SUBTYPE OF IfcPresentationlayer Assignment;

LayerOn . LOGICAL;

LayerFrozen ;: LOGICAL;

LayerBlocked : LOGICAL;

LayerStyles : SET OF IfcPresentationStyle;

WHERE

ApplicableOnlyToltems ;: SIZEOF(QUERY (temp << * Assignedltems | ( SIZEOF(TYPEOF (temp) * ['IF
CGEOMETRYRESOURCE. IFCGEOMETRICREPRESENTATIONITEM,, 'ITFCGEOMETRYRESOURCE. 1
FCMAPPEDITEM']) = 1) )) = SIZEOF(AssignedItems) ;

END_ENTITY

L

D.15 # | %

T

D.15. 1 EE VRIS EXPRESS $ih 536 D. 15. 1 iR,

£ D.15.1 HEFELEEE EXPRESS #it

=] EXPRESS ##i£
TYPE IfcProfileTypeEnum = ENUMERATION OF (
AR CURVE,
(HcProfileTypeEnum) | AREA);
END_TYPE
TYPE IfcReinforcingBarRoleEnum = ENUMERATION OF (
MAIN,
SHEAR,
LIGATURE,
STUD,
A Az . .
. . PUNCHING,
(IfcReinforcingBar EDGE
RoleEnum) RING.
ANCHORING,
USERDEFINED,
NOTDEFINED) ;
END_TYPE
0722 T B2 g;f;’f:\llfcReinforcingBﬂrSurfaceEnum = ENUMERATION OF (
(]fSCR?mf(E’Cmg])?)ar TEXTURED) ;
urfaceEnum END_TYPE
TYPE IfcSectionTypeEnum = ENUMERATION OF (
e e UNIFORM,
(IfcSectionTypeEnum)| TAPERED);
END TYPE

D.15.2 RIS AN EXPRESS #iiR 0 #3% D. 15. 2 (9L E KA.
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EEH AT
5E M
(IfcArbitraryClosed
ProfileDef)

ENTITY IcArbitraryClosedProfileDef

SUPERTYPE OF (IfcArbitraryProfileDefWithVoids)

SUBTYPE OF IfcProfileDef;

OuterCurve ; IfcCurve;

WHERE

WRI : OuterCurve. Dim = 2;

WR2 . NOT('IFCGEOMETRYRESOURCE. IFCLINE' IN TYPEOF(OuterCurve)) ;

WR3 : NOT('IFCGEOMETRYRESOURCE. IFCOFFSETCURVEZD' IN TYPEOF(QuterCurve)) ;
END_ENTITY

Ev=viyig i)
5E M
(IfcArbitraryOpen
ProfileDef)

ENTITY IfcArbitraryOpenProfileDef

SUPERTYPE OF (IfcCenterLineProfileDef)

SUBTYPE OF IfcProfileDef;

Curve : IfcBoundedCurve;

WHERE

WRI11 ; ('TFCPROFILERESOURCE. IFCCENTERLINEPROFILEDEF'IN TYPEOF(SELF)) OR (SELF\Ifc
ProfileDef. ProfileType = HcProfileTypeEnum. CURVE);

WRI12 ; Curve. Dim = 2;

END_ENTITY

=R
SE X
(IfcArbitraryProfile
DefWithVoids)

ENTITY IfcArbitraryProfileDefWithVoids
SUBTYPE OF IfcArbitraryClosedProfileDef;
InnerCurves ; SET [1:7] OF IfcCurve;

WHERE

WR1 . SELF\IfcProfileDef. ProfileType = AREA;

WR2 ; SIZEOF(QUERY (temp <Z * InnerCurves | temp. Dim <> 2)) = 0;

WR3 : SIZEOF(QUERY (temp < * InnerCurves | 'IFCGEOMETRYRESOURCE. IFCLINE' IN TYPEOF
(temp))) = 0;

END_ENTITY

et FR T AR
E X

(IfcAsymmetricl

ShapeProfileDef)

ENTITY IfcAsymmetriclShapeProfileDef
SUBTYPE OF IfcParameterizedProfileDef;
BottomFlangeWidth : IfcPositivel.engthMeasure;
OverallDepth . IfcPositivel.engthMeasure;
WebThickness :
BottomFlangeThickness : IfcPositivelengthMeasure;

BottomFlangeFilletRadius : OPTIONAL IfcNonNegativel.engthMeasure;

TopFlangeWidth . IfcPositivel.engthMeasure;

TopFlangeThickness ; OPTIONAL IfcPositiveL.engthMeasure;

TopFlangeFilletRadius : OPTIONAL IfcNonNegativel.engthMeasure;

BottomFlangeEdgeRadius : OPTIONAL IfcNonNegativeLengthMeasure;

BottomFlangeSlope : OPTIONAL IfcPlaneAngleMeasure;

TopFlangeEdgeRadius : OPTIONAL IfcNonNegativel.engthMeasure;

TopFlangeSlope : OPTIONAL IfcPlane AngleMeasure;

WHERE

ValidFlangeThickness : NOT(EXISTS(TopFlangeThickness)) OR ((BottomFlangeThickness + TopFlange
Thickness) << OverallDepth) ;

ValidWebThickness : (WebThickness <Z BottomFlangeWidth) AND (WebThickness << TopFlangeWidth) ;
ValidBottomFilletRadius : (NOT(EXISTS (BottomFlangeFilletRadius))) OR (BottomFlangeFilletRadius <C
= (BottomFlangeWidth - WebThickness)/2. );

ValidTopFilletRadius : (NOT(EXISTS(TopFlangeFilletRadius))) OR (TopFlangeFilletRadius <<= (TopFl
angeWidth - WebThickness) /2. );

END ENTITY

IfcPositivelLengthMeasure;

Ff R AR T S S
(HcCenterLine
ProfileDef)

ENTITY IfcCenterLineProfileDef
SUBTYPE OF IfcArbitraryOpenProfileDef;
Thickness : IfcPositivel.engthMeasure;
END ENTITY

o 25 R E R E
E X
(HcCircleHollow
ProfileDef)

ENTITY IfcCircleHollowProfileDef

SUBTYPE OF IfcCircleProfileDef;

WallThickness : IfcPositivel.engthMeasure;

WHERE

WR1 . WallThickness < SELF\IfcCircleProfileDef. Radius;
END ENTITY
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B R T X
(IfcCircleProfileDef)

ENTITY IfcCircleProfileDef

SUPERTYPE OF (IfcCircleHollowProfileDef)
SUBTYPE OF IfcParameterizedProfileDef ;
Radius : IfcPositiveLengthMeasure;

END ENTITY

2 AU E X
(IfcComposite
ProfileDef)

ENTITY IfcCompositeProfileDef
SUBTYPE OF IfcProfileDef;

Profiles : SET [2:7] OF IfcProfileDef;
Label ;: OPTIONAL IfcLabel;
WHERE
InvariantProfileType :
. ProfileType)) = 0;
NoRecursion : SIZEOF(QUERY (temp <Z * Profiles | 'IFCPROFILER
ESOURCE. IFCCOMPOSITEPROFILEDEF' IN TYPEOF (temp))) = 0;
END_ENTITY

SIZEOF ( QUERY (temp <C * Profiles | temp. ProfileType <C > Profiles [ 1]

CH#mEE X
(IfcCShapeProfileDef)

ENTITY IfcCShapeProfileDef

SUBTYPE OF IfcParameterizedProfileDef ;
Depth : IfcPositivel.engthMeasure;

Width ; IfcPositivelLengthMeasure;
WallThickness :
Girth ; IfcPositiveLengthMeasure;

InternalFilletRadius ; OPTIONAL IfcNonNegativel.engthMeasure;

WHERE

ValidGirth ; Girth << (Depth / 2.);

ValidInternalFilletRadius : NOT(EXISTS(InternalFilletRadius)) OR ((InternalFilletRadius <<= Width/2-
WallThickness) AND (InternalFilletRadius <_= Depth/2 - WallThickness)) ;

ValidWallThickness : (WallThickness << Width/2. ) AND (WallThickness <Z Depth/2. );

END_ENTITY

HcPositiveLengthMeasure;

S #EEE L
(IfcDerivedProfileDef)

ENTITY IfcDerivedProfileDef

SUPERTYPE OF (IfcMirroredProfileDef)

SUBTYPE OF IfcProfileDef;

ParentProfile : IfcProfileDef;

Operator : IfcCartesianTransformationOperator2D;

Label ; OPTIONAL IfcLabel;

WHERE

InvariantProfile Type: SELF\IfcProfileDef. ProfileType = ParentProfile. ProfileType;
END_ENTITY

1 IR T o S
(IfcEllipseProfileDef)

ENTITY IfcEllipseProfileDef

SUBTYPE OF IfcParameterizedProfileDef;
SemiAxisl : IfcPositiveLengthMeasure;
SemiAxis2 : IfcPositivelLengthMeasure;
END_ENTITY

TIHAE X
(IfcIShapeProfileDef)

ENTITY IfcIShapeProfileDef

SUBTYPE OF IfcParameterizedProfileDef ;

OverallWidth ; IfcPositivel.engthMeasure;

OverallDepth : IfcPositivel.engthMeasure;

WebThickness : IfcPositivel.engthMeasure;

FlangeThickness : IfcPositivel.engthMeasure;

FilletRadius : OPTIONAL IfcNonNegativeLengthMeasure;
FlangeEdgeRadius : OPTIONAL IfcNonNegativelLengthMeasure;
FlangeSlope : OPTIONAL IfcPlaneAngleMeasure;

WHERE

ValidFlangeThickness : (2 * FlangeThickness) < OverallDepth;
ValidWebThickness : WebThickness <Z OverallWidth;

ValidFilletRadius ; NOT(EXISTS(FilletRadius)) OR ((FilletRadius <= (OverallWidth - WebThickness)/
2.) AND (FilletRadius <= (OverallDepth - (2 * FlangeThickness))/2.));
END_ENTITY
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ENTITY Ifcl.ShapeProfileDef
SUBTYPE OF IfcParameterizedProfileDef;
Depth : HcPositivel.engthMeasure;
Width : OPTIONAL IfcPositiveLengthMeasure;
LI Thickness : IfcPositivel.engthMeasure;

(IfcL.ShapeProfileDef)

FilletRadius : OPTIONAL IfcNonNegativel.engthMeasure;
EdgeRadius : OPTIONAL IfcNonNegativelLengthMeasure;
LegSlope : OPTIONAL IfcPlaneAngleMeasure;
WHERE

ValidThickness :

END_ENTITY

(Thickness << Depth) AND (NOT(EXISTS(Width)) OR (Thickness << Width));

ENTITY IfcMirroredProfileDef
SUBTYPE OF IfcDerivedProfileDef;
DERIVE

SELF\IfcDerivedProfileDef. Operator ; IfcCartesianTransformationOperator2D ;= IfcRepresentationltem() |

(If%\li%}fﬁéﬂe | HfeGeometricRepresentationltem() || IfcCartesianTransformationOperator{ — Axis] IfcRepresentationltem
Def) O || HeGeometricRepresentationItem() | | IfcDirection([-1. , 0. ]), — Axis2 fcRepresentationltem() || Ifc

GeometricRepresentationItem() || IfcDirection([ 0., 1. ])» — LocalOrigin IfcRepresentationItem() || IfcGe
ometricRepresentationltem() || IfcPoint() || IfeCartesianPoint([ 0., 0. ]), — Scale 1. ) || lfcCartesianTran
sformationOperator2D() ;
END_ENTITY
ENTITY HcParameterizedProfileDef
ABSTRACT SUPERTYPE OF(ONEQOF (IfcAsymmetricIShapeProfileDef, IfcCShapeProfileDef, IfeCircleProf

SHEmE X ileDef, IfcEllipseProfileDef, IfcIShapeProfileDef, Ifcl.ShapeProfileDef, IfcRectangleProfileDef, IfcTShapePro

(IfcParameterized fileDef, IfcTrapeziumProfileDef, IfcUShapeProfileDef, IfcZShapeProfileDef))

ProfileDef) SUBTYPE OF IfcProfileDef;
Position ; OPTIONAL IfcAxis2Placement2D;
END ENTITY
ENTITY IfcProfileDef
SUPERTYPE OF(ONEOF(IfcArbitraryClosedProfileDef , Ifc ArbitraryOpenProfileDef, IfcCompositeProfileDef,
IfcDerivedProfileDef, IfcParameterizedProfileDef));
N ProfileType : IfcProfileTypeEnum;
(If;%iﬁief) ProfileName ; OPTIONAL IfcLabel;
INVERSE
HasExternalReference ; SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
HasProperties ;: SET OF IfcProfileProperties FOR ProfileDefinition;
END_ENTITY
ENTITY HcProfileProperties
B SUBTYPE OF IfcExtendedProperties;

(HcProfileProperties)

ProfileDefinition ;
END ENTITY

IfcProfileDef;

o oS SRR E
E X
(IfcRectangleHollow
ProfileDef)

ENTITY IfcRectangleHollowProfileDef

SUBTYPE OF IfcRectangleProfileDef;

WallThickness : lfcPositivel.engthMeasure;

InnerFilletRadius : OPTIONAL IfcNonNegativeLengthMeasure;

OuterFilletRadius ; OPTIONAL IfcNonNegativel.engthMeasure;

WHERE

ValidWall Thickness : ( WallThickness < (SELF\ IfcRectangleProfileDef. XDim/2. )) AND (WallThickness
<Z (SELF\IfcRectangleProfileDef. YDim/2. ));

ValidlnnerRadius : NOT(EXISTS(InnerFilletRadius)) OR ((InnerFilletRadius <<= (SELF\IfcRectanglePro
fileDef. XDim/2 - WallThickness)) AND (InnerFilletRadius <= (SELF\IfcRectangleProfileDef. YDim/2 -W
allThickness))) ;

ValidOuterRadius : NOT(EXISTS(QuterFilletRadius) ) OR ((OuterFilletRadius <Z= (SELF\IfcRectangleP
rofileDef. XDim/2. )) AND (QuterFilletRadius <<= (SELF\IfcRectangleProfileDef. YDim/2. }));
END_ENTITY
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ENTITY IfcRectangleProfileDef
., N SUPERTYPE OF(ONEOF(IfcRectangleHollowProfileDef, IfcRoundedRectangleProfileDef))
1 fﬁfﬁfnﬁiﬁﬁle SUETYPE OF- I.chﬂrameterizedProﬁleDef;

DeD) XDl.m : ]chosl.tl.veLengthMeﬂsurE;
YDim : IfcPositivel.engthMeasure;
END_ENTITY
ENTITY IfcReinforcementBarProperties
SUBTYPE OF IfcPreDefinedProperties;
TotalCrossSectionArea : IfcAreaMeasure;

Win SteelGrade : IfcLabel;

(IfcReinforcement
BarProperties)

BarSurface ;: OPTIONAL IfcReinforcingBarSurfaceEnum;
EffectiveDepth : OPTIONAL IfclengthMeasure;
NominalBarDiameter : OPTIONAL IfcPositivel.engthMeasure;
BarCount ; OPTIONAL IfcCountMeasure;

END_ENTITY

[ #5662 28K
JE XL
(IfcRoundedRectangle
ProfileDef)

ENTITY IfcRoundedRectangleProfileDef
SUBTYPE OF IfcRectangleProfileDef;
RoundingRadius :
WHERE
ValidRadius ; ((RoundingRadius <Z= (SELF\IfcRectangleProfileDef. XDim/2
= (SELF\IfcRectangleProfileDef. YDim/2.)));

END ENTITY

IfcPositiveLLengthMeasure;

. )) AND (RoundingRadius <<

R e

(HcSectionProperties)

ENTITY IfcSectionProperties
SUBTYPE OF IfcPreDefinedProperties;
SectionType : IfcSectionTypeEnum;
StartProfile ; IfcProfileDef;

EndProfile . OPTIONAL IfcProfileDef;
END ENTITY

A I A R
(IfcSectionReinforce
mentProperties)

ENTITY IfcSectionReinforcementProperties
SUBTYPE OF IfcPreDefinedProperties;
LongitudinalStartPosition ; lfcLengthMeasure;
LongitudinalEndPosition : IfclengthMeasure;
TransversePosition ;: OPTIONAL IfcLengthMeasure;
ReinforcementRole ; IfcReinforcingBarRoleEnum;
SectionDefinition : IfcSectionProperties;
CrossSectionReinforcementDefinitions :
END_ENTITY

SET [1:7] OF IfcReinforcementBarProperties;

B HAE X
(IfcTrapezium
ProfileDef)

ENTITY IfcTrapeziumProfileDef
SUBTYPE OF IfcParameterizedProfileDef;
BottomXDim : IfcPositivel.engthMeasure;
TopXDim
YDim : IfcPositivel.engthMeasure;
TopXOffset ; IfcLengthMeasure;
END ENTITY

IfcPositivel.engthMeasure;

T E X
(HfcTShapeProfileDef)

ENTITY IfcTShapeProfileDef

SUBTYPE OF IfcParameterizedProfileDef;
Depth : IfcPositivel.engthMeasure;
FlangeWidth : IfcPositivel.engthMeasure;
WebThickness :
FlangeThickness : IfcPositivel.engthMeasure;

FilletRadius ; OPTIONAL IfcNonNegativelLengthMeasure;
FlangeEdgeRadius : OPTIONAL IfcNonNegativeLengthMeasure;
WebEdgeRadius : OPTIONAL IfcNonNegativelLengthMeasure;
WebSlope : OPTIONAL IfcPlaneAngleMeasure;

FlangeSlope : OPTIONAL IfcPlaneAngleMeasure;

WHERE

ValidFlangeThickness : FlangeThickness <Z Depth;
ValidWebThickness ; WebThickness <C FlangeWidth;
END_ENTITY

IfcPositivelengthMeasure;
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U JE i 2
(IfcUShape
ProfileDef)

ENTITY IfcUShapeProfileDef

SUBTYPE OF IfcParameterizedProfileDef;

Depth : HcPositivel.engthMeasure;

FlangeWidth : HcPositivel.engthMeasure;

WebThickness : IfcPositiveLengthMeasure;
FlangeThickness : IfcPositivel.engthMeasure;

FilletRadius : OPTIONAL IfcNonNegativel.engthMeasure;
EdgeRadius : OPTIONAL IfcNonNegativel.engthMeasure;
FlangeSlope : OPTIONAL IfcPlaneAngleMeasure;
WHERE

ValidFlangeThickness : FlangeThickness <Z (Depth / 2. );
ValidWebThickness ;: WebThickness <Z FlangeWidth;
END ENTITY

Z A E X
(IfcZShapeProfile
Def)

ENTITY IfcZShapeProfileDef

SUBTYPE OF IfcParameterizedProfileDef;

Depth : HcPositivel.engthMeasure;

FlangeWidth : IcPositivel.engthMeasure;

WebThickness : IfcPositiveLengthMeasure;
FlangeThickness : IfcPositivel.engthMeasure;

FilletRadius : OPTIONAL IfcNonNegativel.engthMeasure;
EdgeRadius : OPTIONAL IfcNonNegativel.engthMeasure;
WHERE

ValidFlangeThickness : FlangeThickness <Z (Depth / 2.);
END_ENTITY

D.16 &8 M ¥ K

D. 16. 1 JEbEEIEZE R EXPRESS ik )i#%32 D. 16. 1 [9HLE FH.

£ D.16.1 EMHFEAEBIA EXPRESS #if

FA

EXPRESS ##i#

ndiEl e
(IfcCurvelnterpolation
Enum)

TYPE HcCurvelnterpolationEnum = ENUMERATION OF (
LINEAR,

LOG_LINEAR,

LOG_LOG,

NOTDEFINED) ;

END_TYPE

X 5| Rl
(IfcObjectReference
Select)

TYPE IcObjectReferenceSelect = SELECT (
IfeMaterial Definition ,
IfcPerson,
IfeOrganization,
IfcPersonAndOrganization,
IfcExternal Reference,
IfcTimeSeries,
IfcAddress,
IfcAppliedValue,
IfcTable) s

END TYPE

D.16.2 JRYEV IR IKAY EXPRESS filiRRiH4 D. 16. 2 f 8L R .

FD.16.2 BEMHFIFELEA EXPRESS #i

ik EXPRESS ##i%
ENTITY IfcComplexProperty
SUBTYPE OF IfcProperty;
UsageName : Ifcldentifier;

JuE

(HEC(?E% HasProperties : SET [1:7] OF IfcProperty;
“omplex WHERE
Property)

WR21 : SIZEOF(QUERY (temp << # HasProperties | SELF :=: temp)) = 0;
WR22 ; HfcUniquePropertyName( HasProperties) ;
END_ENTITY
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ik EXPRESS ##i£
ENTITY IfcExtendedProperties
ABSTRACT SUPERTYPE OF (ONEOF (IfcMaterialProperties, {cProfileProperties))

T EES SUBTYPE OF IfcPropertyAbstraction;
(IfcExtendedPrope | Name : OPTIONAL Ifcldentifier;

rties) Description : OPTIONAL IHcText;
Properties : SET [1:7] OF HcProperty;
END ENTITY
ENTITY IfcPreDefinedProperties

i B ABSTRACT SUPERTYPE OF(ONEOF (IfcReinforcementBarProperties, IfcSectionProperties, IfcSectionRe
(IfcPreDefined inforcementProperties) )

Properties)

SUBTYPE OF IfcPropertyAbstraction;
END ENTITY

J& ¥ (IfcProperty)

ENTITY HcProperty

ABSTRACT SUPERTYPE OF (ONEOF (IfcComplexProperty, IfcSimpleProperty))
SUBTYPE OF IfcPropertyAbstraction;

IfcIdentifier;

OPTIONAL IfcText;

Name ;
Description :
INVERSE
PartOfPset : SET OF IfcPropertySet FOR HasProperties;

PropertyForDependance : SET OF IfcPropertyDependencyRelationship FOR DependingProperty;
PropertyDependsOn : SET OF IfcPropertyDependencyRelationship FOR DependantProperty;
PartOfComplex ; SET OF IfcComplexProperty FOR HasProperties;

END_ENTITY

Mg Bt
(IfcPropertyAbstra
ction)

ENTITY IfcPropertyAbstraction

ABSTRACT SUPERTYPE OF(ONEOF (IfcExtendedProperties, IfcPreDefinedProperties, IfcProperty, Ifc
PropertyEnumeration) ) ;
INVERSE
HasExternalReferences
END_ENTITY

SET OF HcExternalReferenceRelationship FOR RelatedResourceObjects;

AR EEM
(IfcPropertyBounded
Value)

ENTITY IfcPropertyBoundedValue

SUBTYPE OF IfcSimpleProperty;

UpperBoundValue ; OPTIONAL IfcValue;

LowerBoundValue : OPTIONAL HcValue;

Unit : OPTIONAL IfcUnit;

SetPointValue : OPTIONAL IfcValue;

WHERE

SameUnitUpperLower : NOT (EXISTS (UpperBoundValue)) OR NOT (EXISTS(LowerBoundValue)) OR
(TYPEOF(UpperBoundValue) = TYPEOF(LowerBoundValue));

SameUnitUpperSet : NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(SetPointValue)) OR (TYPEO
F(UpperBoundValue) = TYPEOF(SetPointValue)) ;

SameUnitLowerSet ;: NOT(EXISTS(LowerBoundValue)) OR NOT(EXISTS(SetPointValue)) OR (TYPEO
F(LowerBoundValue) = TYPEOF(SetPointValue));

END ENTITY

KRB
(IfcPropertyDepen
dencyRelationship)

ENTITY IfcPropertyDependencyRelationship
SUBTYPE OF IfcResourcel.evelRelationship;
DependingProperty : IfcProperty;
DependantProperty : IfcProperty;
EXPRESSion ; OPTIONAL HcText;
WHERE
NoSelfReference :
END_ENTITY

DependingProperty :<Z>>: DependantProperty;

e E
(IfcPropertyEnum
eratedValue)

ENTITY IfcPropertyEnumeratedValue

SUBTYPE OF IfcSimpleProperty;

OPTIONAL LIST [1:7] OF IfcValue;
OPTIONAL IfcPropertyEnumeration;

EnumerationValues .
EnumerationReference :
WHERE

WR21 . NOT (EXISTS(EnumerationReference)) OR NOT (EXISTS ( EnumerationValues)) OR (SIZEOF
(QUERY(temp <Z * EnumerationValues | temp IN EnumerationReference. EnumerationValues)) = SIZEO
F(EnumerationValues)) ;

END_ENTITY
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ENTITY IfcPropertyEnumeration
SUBTYPE OF IfcPropertyAbstraction;
Name ; IfcLabel;
EnumerationValues ; LIST [1.7] OF UNIQUE IfcValue;
JB M Unit : OPTIONAL IfcUnit;

(IfcProperty UNIQUE

Enumeration) UR1 ; Name;
WHERE

WRO01 ; SIZEOF(QUERY (temp << # SELF. EnumerationValues | NOT(TYPEOF(SELF. EnumerationVal
ues[1]) = TYPEOF(temp)) )) = 0;
END ENTITY

REEFIERE
(IfcPropertyList

Value)

ENTITY IfcPropertyListValue

SUBTYPE OF IfcSimpleProperty;

ListValues ; OPTIONAL LIST [1:7] OF IfcValue;

Unit : OPTIONAL IfcUnit;

WHERE

WR31 ; SIZEOF(QUERY (temp << # SELF. ListValues | NOT(TYPEOF(SELF. ListValues[1]) = TYP
EOF(temp)) )) = 0;

END ENTITY

5 HER
(IfcPropertyReference

Value)

ENTITY IfcPropertyReferenceValue

SUBTYPE OF IfcSimpleProperty;

UsageName ;: OPTIONAL IfcText;

PropertyReference ; OPTIONAL IfcObjectReferenceSelect;
END ENTITY

HERENE
(IfcPropertySingle

Value)

ENTITY IfcPropertySingleValue
SUBTYPE OF IfcSimpleProperty;
NominalValue ; OPTIONAL IfcValue;
Unit : OPTIONAL IfcUnit;

END ENTITY

FEREME
(IfcPropertyTable
Value)

ENTITY IfcPropertyTableValue

SUBTYPE OF IfcSimpleProperty;

DefiningValues : OPTIONAL LIST [1:7] OF UNIQUE IfcValue;
DefinedValues ;: OPTIONAL LIST [1.7] OF IfcValue;
EXPRESSion ; OPTIONAL IfcText;

DefiningUnit ; OPTIONAL IcUnit;

DefinedUnit ; OPTIONAL IfcUnit;

Curvelnterpolation ; OPTIONAL IfcCurvelnterpolationEnumj;

WHERE

WR21 : (NOT(EXISTS(DefiningValues) ) AND NOT(EXISTS(DefinedValues))) OR (SIZEOF(DefiningVa
lues) = SIZEOF(DefinedValues));

WR22 . NOT(EXISTS(DefiningValues)) OR (SIZEOF(QUERY (temp <Z # SELF. DefiningValues | TYPE
OF(temp) <=> TYPEOF(SELF. DefiningValues[1]) )) = 0);

WR23 : NOT(EXISTS(DefinedValues)) OR (SIZEOF(QUERY (temp <Z * SELF. DefinedValues | TYPE
OF (temp) <> TYPEOF(SELF. DefinedValues[1]) )) = 0);

END ENTITY

TR E 1
(HcSimpleProperty)

ENTITY IfcSimpleProperty

ABSTRACT SUPERTYPE OF (ONEOF (IfcPropertyBoundedValue, IfcPropertyEnumeratedValue, IfcProp
ertyListValue. IfcPropertyReferenceValue, IfcPropertySingleValue, IfcPropertyTableValue))

SUBTYPE OF IfcProperty;

END_ENTITY

D.16.3 JBPEG N RS L PR MR %, sREH) EXPRESS $iR R AT G 51 -
FUNCTION IfcUniquePropertyName

(Properties ;

SET [1:7] OF HcProperty)

:BOOLEAN; LOCAL tmp : GENERIC; END LOCAL; RETURN(tmp);
END_FUNCTION
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D.17.1 BRI IAN EXPRESS #iR 3 D 17. 1 (#LE K H.

Fik EXPRESS #4if:
ENTITY IfcPhysical ComplexQuantity
SUBTYPE OF IcPhysicalQuantity;
HasQuantities ;: SET [1:7] OF IfcPhysicalQuantity;
Discrimination : Ifclabel;

Ju ;

i iT%ﬁ% oy | Quality : OPTIONAL IfcLabel;
¢ Qy ”‘Cat_t | P% | Usage : OPTIONAL IfcLabel;

Aty WHERE
NoSelfReference ; SIZEOF(QUERY (temp < * HasQuantities | SELF .=, temp)) = 0;
UniqueQuantityNames ; IfcUniqueQuantityNames(HasQuantities) ;
END_ENTITY
ENTITY IHcPhysicalQuantity
ABSTRACT SUPERTYPE OF (ONEOF (IfcPhysical ComplexQuantity, IfcPhysicalSimpleQuantity));
Name ; IfcLabel;

YR Description : OPTIONAL IfcText;

(IfcPhysicalQuantity) | INVERSE

HasExternalReferences : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
PartOfComplex : SET [0:1] OF IfcPhysicalComplexQuantity FOR HasQuantities;
END ENTITY

i L 3 A
(IfcPhysicalSimple
Quantity)

ENTITY IfcPhysicalSimpleQuantity

ABSTRACT SUPERTYPE OF(ONEOF (IfcQuantityArea, IfcQuantityCount, fcQuantityLength, IfcQuantit
yTime, fcQuantityVolume, HcQuantityWeight))

SUBTYPE OF IcPhysicalQuantity;

Unit ; OPTIONAL IfcNamedUnit;

END_ENTITY

TR
(IfcQuantityArea)

ENTITY IfcQuantityArea

SUBTYPE OF IfcPhysicalSimpleQuantity;

AreaValue ; IfcAreaMeasure;

Formula : OPTIONAL IfcLabel;

WHERE

WR21 . NOT(EXISTS(SELF\IfcPhysicalSimpleQuantity. Unit)) OR (SELF\IfcPhysicalSimpleQuantity. Unit.
UnitType = IcUnitEnum. AREAUNIT)

WR22 ; AreaValue >= 0. ;

END_ENTITY

HE
(IfcQuantityCount)

ENTITY IfcQuantityCount

SUBTYPE OF IfcPhysicalSimpleQuantity;
CountValue : IfcCountMeasure;

Formula : OPTIONAL IfcLabel;
WHERE

WR21 . CountValue >= 0. ;

END_ENTITY

KSR
(IfcQuantityLength)

ENTITY cQuantitylength

SUBTYPE OF IcPhysicalSimpleQuantity;
LengthValue : IfclengthMeasure;
Formula : OPTIONAL IfcLabel;

WHERE

WR21 ; NOT(EXISTS(SELF\IfcPhysicalSimpleQuantity. Unit)) OR (SELF\IfcPhysicalSimpleQuantity. Unit.
UnitType = HcUnitEnum. LENGTHUNIT);

WR22 : LengthValue == 0. ;

END_ENTITY
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(IfcQuantityTime)

ENTITY IfcQuantityTime

SUBTYPE OF IfcPhysicalSimpleQuantity;
TimeValue : IfcTimeMeasure;

Formula : OPTIONAL IfcLabel;

WHERE

WR21 ; NOT(EXISTS(SELF\IfcPhysicalSimpleQuantity. Unit)) OR (SELF\IfcPhysicalSimpleQuantity. Unit.
UnitType = IfcUnitEnum. TIMEUNIT);

WR22 ; TimeValue >= 0. ;

END ENTITY

RRRE
(IfcQuantityVolume)

ENTITY IfcQuantityVolume

SUBTYPE OF IfcPhysicalSimpleQuantity;
VolumeValue ;: IfcVolumeMeasure;

Formula ; OPTIONAL IfcLabel;

WHERE

WR21 : NOT(EXISTS(SELF\IfcPhysicalSimpleQuantity. Unit)) OR (SELF\IfcPhysicalSimpleQuantity. Unit.
UnitType = HcUnitEnum. VOLUMEUNIT);

WR22 ;. VolumeValue >= 0. ;

END_ENTITY

EENE
(IfeQuantityWeight)

ENTITY IfcQuantityWeight

SUBTYPE OF IfcPhysicalSimpleQuantity;
WeightValue : IfcMassMeasure;

Formula : OPTIONAL IfcLabel;

WHERE

WR21 : NOT(EXISTS(SELF\lfcPhysicalSimpleQuantity. Unit)) OR (SELF\ IfcPhysicalSimpleQuantity. Unit.
UnitType = IfcUnitEnum. MASSUNIT) ;

WR22 ; WeightValue >= 0. ;

END ENTITY

D.17.2

B VIR R B 2 FRE— R, R0 EXPRESS #0454 FHIHLE

FUNCTION lcUniqueQuantityNames

(Properties :

SET [1:7] OF IfcPhysicalQuantity)

LOGICAL; LOCAL tmp : GENERIC; END _ LOCAL; RETURN (tmp);
END _ FUNCTION

D.18.1 FEiLH

D.18 % &

1
UL AN

IR EXPRESS #iif i #4 D. 18. 1 (RLE R .

F£D.18. 1 FikEiEZEB G EXPRESS #jik
B3] EXPRESS #ik
TYPE HcGeometricProjectionEnum = ENUMERATION OF (
GRAPH_VIEW,
SKETCH_VIEW,
MODEL_VIEW,
JIREE:d-22 e PLAN_VIEW,
(IfcGeometric REFLECTED PLAN_VIEW,
ProjectionEnum) SECTION_VIEW,

ELEVATION_VIEW,
USERDEFINED,
NOTDEFINED) ;
END TYPE
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TYPE HcGlobalOrLocalEnum = ENUMERATION OF (
(fﬁ“?iﬁﬁg | | GLOBAL_COORDS,
Cioball Lot | 1 OCAL_COORDS);
Enum)

END TYPE

He bR R T FIESE

TYPE HcCoordinateReferenceSystemSelect = SELECT (

(H{cCoordinate IfcCoordinateReferenceSystem,
ReferenceSystem IfcGeometricRepresentationContext) ;
Select) END_TYPE
. TYPE HcProductRepresentationSelect = SELECT (
7= g Ak et
IfcProductDefinitionShape,

(IfcProductRepresen IR centationMap)

tationSelect) crepresentationap/s

END_TYPE

D.18.2  FIAVERIAM EXPRESS iR Bi#53% D. 18. 2 9HUE X H .

xD.18.2 FIEFELER EXPRESS #id

Lk EXPRESS #i#
ENTITY IfcCoordinateOperation
AR R R ABSTRACT SUPERTYPE OF (IfcMapConversion) ;
(IfcCoordinate SourceCRS : IfcCoordinateReferenceSystemSelect;
Operation) TargetCRS ; IfcCoordinateReferenceSystem;

END_ENTITY

ElE Y 7
(IfcCoordinateRefer
enceSystem)

ENTITY IfcCoordinateReferenceSystem
ABSTRACT SUPERTYPE OF (IfcProjectedCRS) ;
OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;
GeodeticDatum ; Ifcldentifier;

VerticalDatum ; OPTIONAL Ifcldentifier;

END ENTITY

Name

JIRCIESIN B35
(IfcGeometricRepres
entationContext)

ENTITY IfcGeometricRepresentationContext
SUPERTYPE OF (IfcGeometricRepresentationSubContext)
SUBTYPE OF IfcRepresentationContext;
CoordinateSpaceDimension : IfcDimensionCount;

Precision ; OPTIONAL REAL;

WorldCoordinateSystem : IfcAxis2Placement;

TrueNorth ; OPTIONAL IfcDirection;

INVERSE
HasSubContexts :
WHERE

WRI11 : NOT(EXISTS(TrueNorth)) OR (HIINDEX(TrueNorth. DirectionRatios) = 2);
END_ENTITY

SET OF IfcGeometricRepresentationSubContext FOR ParentContext;

JUATRIRH X F IR
(HcGeometricRepresen|
tationSubContext)

ENTITY IfcGeometricRepresentationSubContext

SUBTYPE OF cGeometricRepresentationContext;

ParentContext ; IfcGeometricRepresentationContext;

TargetScale : OPTIONAL IfcPositiveRatioMeasure;

TargetView : IfcGeometricProjectionEnum;

UserDefinedTargetView : OPTIONAL IfcLabel;

DERIVE

SELF\IfcGeometricRepresentationContext. WorldCoordinateSystem :
WorldCoordinateSystem;

SELF\IfcGeometricRepresentationContext. CoordinateSpaceDimension ;
xt. CoordinateSpaceDimension;

SELF\ lfcGeometricRepresentationContext. TrueNorth : IfcDirection : = NVL (ParentContext. TrueNorth,
IfcConvertDirectionInto2D (SELF\IfcGeometricRepresentationContext. WorldCoordinateSystem. P[2]));
SELF\H{cGeometricRepresentationContext. Precision ; REAL ;= NVL(ParentContext. Precision, 1. E-5);
WHERE

WR31 : NOT('ITFCREPRESENTATIONRESOURCE. IFCGEOMETRICREPRESENTATIONSUBCONTEX
T'IN TYPEOF (ParentContext) ) ;

WR32 : (TargetView <> lfcGeometricProjectionEnum. USERDEFINED) OR ((TargetView = IfcGeometr
icProjectionEnum. USERDEFINED) AND EXISTS(UserDefined TargetView)) ;

END ENTITY

IfcAxis2Placement ;= ParentContext.

IfcDimensionCount ; = ParentConte
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B ot 1 ) 4
(IfcMapConversion)

ENTITY IfcMapConversion
SUBTYPE OF IfcCoordinateOperation;
Eastings : IfcLengthMeasure;
Northings : IfcLengthMeasure;
OrthogonalHeight : IfcLengthMeasure;
XAxisAbscissa : OPTIONAL IfcReal;
XAxisOrdinate : OPTIONAL IfcReal;
Scale : OPTIONAL IfcReal;
END_ENTITY

ke LKA
(IfcMaterialDefinition
Representation)

ENTITY IfcMaterialDefinitionRepresentation

SUBTYPE OF IfcProductRepresentation;

RepresentedMaterial : IfcMaterial;

WHERE

OnlyStyledRepresentations : SIZEOF (QUERY (temp <Z * Representations | ( NOT (' IFCREPRESENTA
TIONRESOURCE. IFCSTYLEDREPRESENTATION' IN TYPEOF (temp))) )) = 0;

END_ENTITY

7= e SUBR
(IfcProductDefinition
Shape)

ENTITY IfcProductDefinitionShape

SUBTYPE OF IfcProductRepresentation;

INVERSE

ShapeOfProduct : SET [1:7] OF IfcProduct FOR Representation;

HasShapeAspects : SET OF IfcShapeAspect FOR PartOfProductDefinitionShape;

WHERE

OnlyShapeModel . SIZEOF (QUERY (temp < * Representations | (NOT (' IFCREPRESENTATIONRE
SOURCE. IFCSHAPEMODEL'IN TYPEOF (temp))) )) = 0;

END_ENTITY

FPERERA
(IfcProductRepres
entation)

ENTITY IHcProductRepresentation

ABSTRACT SUPERTYPE OF (ONEQOF (IfcMaterialDefinitionRepresentation,
Name : OPTIONAL IfcLabel;

OPTIONAL HcText;

LIST [1:7] OF IfcRepresentation;

Description :
Representations :
END ENTITY

BRI R
(IfcProjectedCRS)

ENTITY IfcProjectedCRS

SUBTYPE OF IfcCoordinateReferenceSystem;

MapProjection ; OPTIONAL Ifcldentifier;

MapZone : OPTIONAL Ifcldentifier;

MapUnit ; OPTIONAL IfeNamedUnit;

WHERE

WRI11 : NOT(EXISTS(MapUnit)) OR (MapUnit. UnitType = lfcUnitEnum. LENGTHUNIT);
END ENTITY

Fik

(IfcRepresentation)

ENTITY IfcRepresentation

ABSTRACT SUPERTYPE OF (ONEOF (IfcShapeModel, IfcStyleModel)) ;
ContextOfltems : IfcRepresentationContext;

Representationldentifier ; OPTIONAL Ifclabel;

RepresentationType : OPTIONAL IfcLabel;

Items : SET [1:7] OF IfcRepresentationltem;

INVERSE

RepresentationMap ; SET [0:1] OF IfcRepresentationMap FOR MappedRepresentation;
LayerAssignments : SET OF IfcPresentationLayerAssignment FOR Assignedltems;
OfProductRepresentation : SET OF IfcProductRepresentation FOR Representations;
END_ENTITY

FIRFE

(IfcRepresentation
Context)

ENTITY IfcRepresentationContext

ABSTRACT SUPERTYPE OF (IfcGeometricRepresentationContext) ;
ContextIdentifier ; OPTIONAL IfcLabel;

ContextType : OPTIONAL IfclLabel;

INVERSE

RepresentationsInContext : SET OF IfcRepresentation FOR ContextOfltems;
END ENTITY
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JetR T
(IfcShapeAspect)

ENTITY IfcShapeAspect;

ShapeRepresentations : LIST [1:7] OF IfcShapeModel;

OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

ProductDefinitional : LOGICAL;

PartOfProductDefinitionShape : OPTIONAL IfcProductRepresentationSelect;
END ENTITY

Name ;

T AR AR
(IfcShapeModel)

ENTITY IfcShapeModel

ABSTRACT SUPERTYPE OF (ONEOF (IfcShapeRepresentation, IfcTopologyRepresentation))

SUBTYPE OF IlfcRepresentation;

INVERSE

OfShapeAspect : SET [0:1] OF IfcShapeAspect FOR ShapeRepresentations;

WHERE

WRI11 : (SIZEOF(SELF\IfcRepresentation. OfProductRepresentation) = 1) XOR (SIZEOF (SELF\IfcRepr
esentation. RepresentationMap) = 1) XOR (SIZEOF(OfShapeAspect) = 1);

END_ENTITY

JE 4k Fe ik (IfcShape

Representation)

ENTITY IfcShapeRepresentation

SUBTYPE OF IfcShapeModel;

WHERE

WR21 . 'TFCREPRESENTATIONRESOURCE. IFCGEOMETRICREPRESENTATIONCONTEXT'IN TYP
EOF(SELF\ IfcRepresentation. ContextOfItems) ;

WR22 : SIZEOF(QUERY (temp << * Items | ('IFCTOPOLOGYRESOURCE. IFCTOPOLOGICALREPRES
ENTATIONITEM' IN TYPEOF (temp)) AND (NOT(SIZEOF( ['TFCTOPOLOGYRES

OURCE. IFCVERTEXPOINT', 'IFCTOPOLOGYRESOURCE. IFCEDGECURVE', TFCTOPOLOGYRES
OURCE. IFCFACESURFACET * TYPEOF(temp)) = 1)) )) = 0;

WR23 : EXISTS(SELF\IfcRepresentation. RepresentationType) ;

WR24 ; IfcShapeRepresentationTypes(SELF\IfcRepresentation. RepresentationType, SELF\IfcRepresentat
ion. Items) ;

END_ENTITY

B FIE
(IfcStyledRepresen
tation)

ENTITY IfcStyledRepresentation

SUBTYPE OF HcStyleModel;

WHERE

OnlyStyledItems . SIZEOF(QUERY (temp <Z * SELF\IfcRepresentation. Items | (NOT('IFCPRESENTAT
IONAPPEARANCERESOURCE. IFCSTYLEDITEM' IN TYPEOF (temp))) )) = 0;

END ENTITY

HE LAY
(IfcStyleModel)

ENTITY IfcStyleModel

ABSTRACT SUPERTYPE OF (IfcStyledRepresentation)
SUBTYPE OF IlfcRepresentation;

END_ENTITY

bk
(IfcTopologyRepres

entation)

ENTITY IfcTopologyRepresentation

SUBTYPE OF IcShapeModel;

WHERE

WR21 . SIZEOF (QUERY (temp << * SELF\IfcRepresentation. Items | NOT (' IFCTOPOLOGYRESOUR
CE. IFCTOPOLOGICALREPRESENTATIONITEM' IN TYPEOF(temp)) )) = 0 ;

WR22 ;. EXISTS(SELF\IfcRepresentation. RepresentationType) ;

WR23 . IfcTopologyRepresentation Types(SELF\IfcRepresentation. RepresentationType, SELF\IfcRepresent
ation. Items) ;

END ENTITY

D.18.3 FRIAVHRE KAL) EXPRESS filiif 3 D. 18. 3 (HLE K.
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PRE EXPRESS ##iiR
FUNCTION IfcConvertDirectionInto2D
(Direction ; IfeDirection)
: IfeDirection;
LOCAL
Ty 0] & 4 Direction2D ; IfcDirection ; = IfcRepresentationltem() || IfeGeometricRepresentationltem () || IfcDir
(IfcConvertDir ection([0. ,1. ];
ectionInto2D) END LOCAL;
Direction2D. DirectionRatios[ 1] : = Direction. DirectionRatios[1];
Direction2D. DirectionRatios[ 2] : = Direction. DirectionRatios[ 2];
RETURN (DirectionZD) ;
END_FUNCTION
FUNCTION IfcSameAxis2Placement
(apl, ap2 . HcAxis2Placement; Epsilon : REAL)
[ 2 Fr s . LOGICAL ;
(IfcSameAxis2Placem RETURN (IfcSameDirection(apl. P[1],ap2. P[1], Epsilon) AND
ent) IfcSameDirection(apl. P[2],ap2. P[ 2], Epsilon) AND
IfcSameCartesianPoint(apl. Location.apl. Location, Epsilon) ) ;
END FUNCTION
FUNCTION IfcSameCartesianPoint
(cpl, cp2 : HcCartesianPoint; Epsilon : REAL)
: LOGICAL;
LOCAL
cplx : REAL .= cpl. Coordinates[1];
cply : REAL ;= cpl. Coordinates[ 2];
cplz : REAL .= 0;
cp2x : REAL .= cp2. Coordinates[ 1];
cp2y : REAL ;= cp2. Coordinates[2;
[ R R A cp2z : REAL = 0;
(IfcSameCartesian END LOCAL;
Point) IF (SIZEOF(cpl. Coordinates) == 2) THEN
cplz ;= cpl. Coordinates[ 3 ];
END IF;
IF (SIZEOF (cp2. Coordinates) > 2) THEN
cp2z ;= cp2. Coordinates[ 3 ];
END IF;
RETURN (IfcSameValue(cplx, cp2x, Epsilon) AND
IfcSameValue(cply, cp2y, Epsilon) AND
IfcSameValue(ceplz, cp2z, Epsilon)) ;
END FUNCTION
FUNCTION IfcSameDirection
(dirl, dir2 ; IfcDirection; Epsilon : REAL)
. LOGICAL;
LOCAL
dirlx : REAL := dirl. DirectionRatios[ 1];
dirly ;+ REAL .= dirl. DirectionRatios[ 2 |;
dirlz ; REAL ;= 0;
dir2x : REAL := dir2. DirectionRatios[ 1];
dir2y ;+ REAL .= dir2. DirectionRatios[ 2];
(IfcSameDirection) i

IF (SIZEOF(dirl. DirectionRatios) > 2) THEN

dirlz := dirl. DirectionRatios[3];

END _IF;

IF (SIZEOF(dir2. DirectionRatios) > 2) THEN

dir2z := dir2. DirectionRatios[3];

END _IF;

RETURN (IfcSameValue(dirlx,dir2x, Epsilon) AND
IfcSameValue(dirly,dir2y, Epsilon) AND
IfcSameValue(dirlz, dir2z, Epsilon) ) ;

END_FUNCTION
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FUNCTION IfcSameValidPrecision
(Epsilonl, Epsilon2 : REAL) : LOGICAL ;
LOCAL
ValidEpsl, ValidEps2 : REAL;
DefaultEps . REAL .= 0.000001;
[ 20k B DerivationOfEps : REAL ;= 1.001;
(HfcSameValidPrec UpperEps : REAL := 1.0;
ision) END_LOCAL;
ValidEpsl ;= NVL(Epsilonl, DefaultEps);
ValidEps2 ;= NVL(Epsilon2, DefaultEps) ;
RETURN (0. 0 << ValidEpsl) AND (ValidEpsl <= (DerivationOfEps * ValidEps2)) AND
(ValidEps2 <Z= (DerivationOfEps % ValidEps1)) AND (ValidEps2 <Z UpperEps));
END FUNCTION
FUNCTION IfcSameValue
(Valuel, Value2 : REAL; Epsilon : REAL)
: LOGICAL;
LOCAL
lE ValidEps  : REAL;
(TfcSameValue) DefaultEps ; REAL ;= 0. 000001;
END_LOCAL;
ValidEps : = NVL(Epsilon, DefaultEps);
RETURN ((Valuel + ValidEps = Value2) AND (Valuel <Z Value2 + ValidEps));
END_FUNCTION
FUNCTION IfcShapeRepresentationTypes
(RepType : IfcLabel; Items : SET OF IfcRepresentationltem) : LOGICAL;
LOCAL
Count : INTEGER .= 0;
END_LOCAL;
CASE RepType OF
"Point’
BEGIN
Count : = SIZEOF (QUERY (temp << * Items | (' IFCGEOMETRYRESOURCE. IFCPOINT' IN
TYPEOF (temp))));
END;
"PointCloud' :
BEGIN
Count ;= SIZEOF(QUERY (temp << * Items | ('IFCGEOMETRYRESOURCE. IFCCARTESIAN
POINTLIST3D'IN TYPEOF(temp))));
END;
'Curve' :
JoAk gk BEGIN
(licShapeRepresen Count ; = SIZEOF(QUERY (temp << * Items | ('[FCGEOMETRYRESOURCE. IFCCURVE' IN
tationTypes) TYPEOF (temp))));
END;
"Curve2D)' .
BEGIN

Count : = SIZEOF(QUERY (temp << * Items | ('[FCGEOMETRYRESOURCE. IFCCURVE' IN
TYPEOF (temp))
AND (temp\IfcCurve. Dim = 2)));
END;
"Curve3D)' :
BEGIN
Count : = SIZEOF(QUERY (temp << * Items | ('[FCGEOMETRYRESOURCE. IFCCURVE' IN
TYPEOF (temp))
AND (temp\IfcCurve. Dim = 3)));
END;
"Surface' :
BEGIN
Count : = SIZEOF(QUERY (temp << * Items | ('IFCGEOMETRYRESOURCE. IFCSURFACE'IN
TYPEOF (temp))));
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tationTypes)

END;
'Surface2D' ,
BEGIN
Count : = SIZEOF(QUERY (temp <Z # Items | ('IFCGEOMETRYRESOURCE. [FCSURFACE'IN
TYPEOF (temp) )
AND (temp\IfcSurface. Dim = 2)));
END;
'Surface3D':
BEGIN
Count ;= SIZEOF(QUERY (temp <Z # Items | ('IFCGEOMETRYRESOURCE. IFCSURFACE'IN
TYPEOF (temp) )
AND (temp\IfcSurface. Dim = 3)));
END;
'FillArea' .
BEGIN
Count : = SIZEOF(QUERY (temp << * Items | ('IFCGEOMETRYRESOURCE. IFCANNOTATIO
NFILLAREA'IN TYPEOF (temp))));
END;
"Text':
BEGIN
Count ;= SIZEOF(QUERY (temp << * Items | ('IFCGEOMETRYRESOURCE. IFCTEXTLITER
AL'IN TYPEOF (temp))));
END;
' AdvancedSurface' :
BEGIN
Count : = SIZEOF(QUERY (temp <Z * Items |'IFCGEOMETRYRESOURCE. IFCBSPLINESUR
FACE'IN TYPEOF (temp)));
END;
" Annotation2D' .
BEGIN
Count ;= SIZEOF(QUERY (temp << # Items | (
SIZEOF(TYPEOF (temp) * [
'IFCGEOMETRYRESOURCE. IFCPOINT,
'IFCGEOMETRYRESOURCE. IFCCURVE',
'TFCGEOMETRICMODELRESOURCE. IFCGEOMETRICCURVESET,
'IFCPRESENTATIONDEFINITIONRESOURCE. IFCANNOTATIONFILLAREA',
'TFCPRESENTATIONDEFINITIONRESOURCE. IFCTEXTLITERALTD = 1)
)
END;
'GeometricSet'
BEGIN
Count ;= SIZEOF(QUERY (temp << # Items | ('IFCGEOMETRICMODELRESOURCE. IFCGEO
METRICSET' IN TYPEOF(temp))
OR(C'TFCGEOMETRYRESOURCE. IFCPOINT' IN TYPEQOF(temp))
OR('IFCGEOMETRYRESOURCE. IFCCURVE'IN TYPEOF(temp))
OR('TFCGEOMETRYRESOURCE. IFCSURFACE'IN TYPEOF(temp))));
END;
'GeometricCurveSet' :
BEGIN
Count ;= SIZEOF(QUERY (temp << # Items | ('IFCGEOMETRICMODELRESOURCE. IFCGEO
METRICCURVESET' IN TYPEOF (temp))
OR(TFCGEOMETRICMODELRESOURCE. IFCGEOMETRICSET'IN TYPEQOF (temp))
OR('TFCGEOMETRYRESOURCE. IFCPOINT' IN TYPEOF(temp))
OR('TFCGEOMETRYRESOURCE. IFCCURVE'IN TYPEOF (temp))));
REPEAT i:=1 TO HIINDEX (Items) ;
IF('TFCGEOMETRYRESOURCE. IFCGEOMETRICSET'IN TYPEOF(Items[i]))
THEN
IF (SIZEOF(QUERY (temp << * Items[i \IfcGeometricSet. Elements | TFCGEOMETRYRES
OURCE. IFCSURFACE'IN TYPEOF(temp))) = 0)
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THEN
Count ;= Count - 1;
END IF;
END IF;
END _REPEAT;
END;
"Tessellation' ;
BEGIN
Count ;= SIZEOF(QUERY (temp << * Items | 'TFCGEOMETRICMODELRESOURCE. IFCTES
SELLATEDITEM'IN TYPEOF (temp)));
END;
'SurfaceOrSolidModel' :
BEGIN
Count : = SIZEOF(QUERY(temp << * Items | SIZEOF([
'TFCGEOMETRICMODELRESOURCE. IFCTESSELATEDITEM',
'TFCGEOMETRICMODELRESOURCE. IFCSHELLBASEDSURFACEMODEL',
'TFCGEOMETRICMODELRESOURCE. IFCFACEBASEDSURFACEMODEL',
'TFCGEOMETRICMODELRESOURCE. IFCSOLIDMODEL'] * TYPEOF(temp)) >=1
)3
END;
'SurfaceModel' ;
BEGIN
Count ;= SIZEOF(QUERY (temp << * Items | SIZEOF([
'TFCGEOMETRICMODELRESOURCE. IFCTESSELLATEDITEM',
'"TFCGEOMETRICMODELRESOURCE. IFCSHELLBASEDSURFACEMODEL',
'TFCGEOMETRICMODELRESOURCE. IFCFACEBASEDSURFACEMODEL'] * TYP
EOF(temp)) >=1
s
i ey END;
(IfcShapeRepresen 'SolidModel' :
tationTypes) BEGIN

Count ;= SIZEOF(QUERY(temp <Z * Items |('[FCGEOMETRICMODELR
ESOURCE. IFCSOLIDMODEL' IN TYPEOF(temp))));
END;
'SweptSolid' ;
BEGIN
Count ;= SIZEOF(QUERY (temp < * Items | (SIZEOF([
'TFCGEOMETRICMODELRESOURCE. IFCEXTRUDEDAREASOLID',
'IFCGEOMETRICMODELRESOURCE. IFCREVOLVEDAREASOLID] * TYPEOF
(temp)) >=1
) AND (SIZEOF([
'TFCGEOMETRICMODELRESOURCE. IFCEXTRUDEDAREASOLIDTAPERED',
'ITFCGEOMETRICMODELRESOURCE. IFCREVOLVEDAREASOLIDTAPERED] *
TYPEOF(temp)) = 0
)

s
END;
'AdvancedSweptSolid' :
BEGIN

Count : = SIZEOF(QUERY (temp <Z * Items | SIZEOF([
'TFCGEOMETRICMODELRESOURCE. IFCSWEPTAREASOLID',
' IFCGEOMETRICMODELRESOURCE. IFCSWEPTDISKSOLID "] = TYPEOF
(temp)) >=1
s
END;
rcg.;r H

BEGIN

Count : = SIZEOF(QUERY (temp <Z * Items | SIZEOF([
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'ITFCGEOMETRICMODELRESOURCE. IFCBOOLEANRESULT,
'IFCGEOMETRICMODELRESOURCE. IFCCSGPRIMITIVE3D,
'TFCGEOMETRICMODELRESOURCE. IFCCSGSOLIL] * TYPEOF(temp)) >= 1
)
END;
'Clippingr .
BEGIN
Count ;= SIZEOF(QUERY (temp <C # Items | ('IFCGEOMETRICMODELRESOURCE. IFCBOO
LEANCLIPPINGRESULT'IN TYPEOF (temp))));
END;
'Brep' :
BEGIN
Count : = SIZEOF(QUERY (temp <Z # Items | ('IFCGEOMETRICMODELRESOURCE. IFCFAC
ETEDBREF'IN TYPEOF(temp))));
END;
' AdvancedBrep' :
BEGIN
Count ;= SIZEOF(QUERY (temp <Z # Items | ('IFCGEOMETRICMODELRESOURCE. IFCMA
NIFOLDSOLIDBREP' IN TYPEOF (temp))));
END;
'BoundingBox' ;
BEGIN
Ttk ke Count ;= SIZEOF(QUERY (temp << # Items | ('IFCGEOMETRICMODELRESOURCE. IFCBOU
(IfcShapeRepresen NDINGBOX'IN T\_’PEOF( temp))));
tationTypes) IF (SIZEOF(Items) > 1)
THEN
Count := 0;
END IF;
END;
'SectionedSpine' :
BEGIN
Count ;= SIZEOF(QUERY (temp < # Items | ('IFCGEOMETRICMODELRESOURCE. IFCSEC
TIONEDSPINE'IN TYPEOF(temp))));
END;
'LightSource' :
BEGIN
Count ;= SIZEOF(QUERY (temp < # Items | ('IFCPRESENTATIONORGANIZATIONRESOU
RCE. IFCLIGHTSOURCE'IN TYPEOF(temp)}));
END;
'MappedRepresentation' ;
BEGIN
Count : = SIZEOF(QUERY (temp << # Items | ('IFCGEOMETRYRESOURCE. IFCMAPPEDITE
M'IN TYPEOF (temp))));
END;
OTHERWISE ; RETURN(?);
END_CASE;
RETURN (Count = SIZEOF(Items));
END_FUNCTION
FUNCTION IfcTopologyRepresentationTypes
(RepType : IfcLabel; Items : SET OF IfcRepresentationltem) : LOGICAL;
LOCAL
mihRIAAAL . .
(IfcTopologyRepresent] Count ; INTEGER := 04
ationTypes) END_LOCAL: ]
CASE RepType OF
"Vertex' ;
BEGIN
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Count ;= SIZEOF(QUERY (temp < * Items |
('TFCTOPOLOGYRESOURCE. IFCVERTEX'IN TYPEOF(temp)))});
END;
"Edge’ .
BEGIN
Count ;= SIZEOF(QUERY (temp << * Items |
('IFCTOPOLOGYRESOURCE. IFCEDGE'IN TYPEOF (temp))));
END;
"Path’ s
BEGIN
Count ;= SIZEOF(QUERY (temp < * Items |
('TFCTOPOLOGYRESOURCE. IFCPATH'IN TYPEOF(temp))));
END;
bk RY 'Face' ;
(IfcTopologyRepres BEGIN

entationTypes)

Count : = SIZEOF(QUERY (temp <Z * Items |

END;
'Shell' .
BEGIN

('IFCTOPOLOGYRESOURCE. IFCFACE'IN TYPEOF (temp))));

Count : = SIZEOF(QUERY (temp < * Items |

END;

('IFCTOPOLOGYRESOURCE. IFCOPENSHELL' IN TYPEOF (temp) )

OR('TFCTOPOLOGYRESOURCE. IFCCLOSEDSHELL' IN TYPEOF(temp))));

"Undefined; RETURN(TRUE);
OTHERWISE : RETURN(?);

END_CASE;

RETURN (Count = SIZEOF(Items));

END_FUNCTION

D.19 45 ¥ fof 2 ¥ I
D.19.1 #5720 VTR AR Y EXPRESS Hifiif i35 D. 19. 1 f9#E K H .
FD.19.1 FHFEHFTIREEEA EXPRESS #ik
=] EXPRESS ##i£
ﬂ%ﬁﬁ%% TYPE IfcModulusOfRotationalSubgradeReactionSelect = SELECT (
s IfcBool
(IfeModulusOf cooiean,
. IfcModulusOfRotational SubgradeReactionMeasure) ;
RotationalSubgrade

ReactionSelect)

END_TYPE

AR EEEE | TYPE HcModulusOfSubgradeReactionSelect = SELECT (
(IfeModulusOf IfcBoolean,
SubgradeReaction IfcModulusOfSubgradeReactionMeasure) ;
Select) END TYPE
fm%ﬁﬁ;ﬂ]ﬁ% TYPE HcModulusOfTranslationalSubgradeReactionSelect = SELECT (
(TieModulusOf IfcBoolean,
¢ (? s IfcModulusOfLinearSubgradeReactionMeasure) 3
TranslationalSubgr
. END TYPE
adeReactionSelect) -
6 20 TYPE IcRotationalStiffnessSelect = SELECT (
(IfcRotationalStiff | L cboolean:
crotationaistl IfeRotationalStiffnessMeasure) ;
nessSelect)

END_TYPE
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SR ITf'YPE] IfcTranslationalStiffnessSelect = SELECT (
(HcTranslational Stiff cBoolean,
sSelect) IfcLinearStiffnessMeasure) ;
nessSelec END TYPE
5 L TYPE HcWarpingStiffnessSelect = SELECT (
(HfcWarpingSeiff | Mcboolean:
¢ -;};pingt) : IfeWarpingMomentMeasure) ;
nessSelec END TYPE

D.19.2 Z5FT 0 ISR A EXPRESS fifik &% D. 19. 2 AR R H .
FD.19.2 FHTEHFIEEE EXPRESS #id
Seik EXPRESS #i£
ENTITY IfcBoundaryCondition
R ABSTRACT SUPERTYPE OF (ONEOF (IfcBoundaryEdgeCondition, IfcBoundaryFaceCondition, IfcBounda
(IfcBoundary ryNodeCondition) ) ;
Condition) Name : OPTIONAL IfcLabel;
END_ENTITY
ENTITY IfcBoundaryEdgeCondition
SUBTYPE OF IfcBoundaryCondition;
TranslationalStiffnessByLengthX : OPTIONAL IfcModulusOf Translational SubgradeReactionSelect ;
2k ih B A TranslationalStiffnessByLengthY : OPTIONAL IfcModulusOf TranslationalSubgradeReactionSelect ;
(IfcBoundaryEdge TranslationalStiffnessBylLengthZ : OPTIONAL IfcModulusOf TranslationalSubgradeReactionSelect;
Condition) RotationalStiffnessByLengthX : OPTIONAL IfcModulusOfRotationalSubgradeReactionSelect;
RotationalStiffnessByLengthY : OPTIONAL IfcModulusOfRotationalSubgradeReactionSelect ;
RotationalStiffnessBylLengthZ . OPTIONAL IfcModulusOfRotationalSubgradeReactionSelect ;
END_ENTITY
ENTITY IfcBoundaryFaceCondition
Ty SUBTYPE OF IfcBoundaryCondition;
(Ifio%i;;yt;ace TranslationalStiffnessByAreaX QPTIQNAL lfcModulus(i)fSubgradeReacti.onSelect;
Condition) TranslationalStiffnessByAreaY . QPTIQNAL IfcModulusOfSubgradeReactionSelect;;
TranslationalStiffnessByAreaZ : OPTIONAL IfcModulusOfSubgradeReactionSelect ;
END ENTITY
ENTITY IfcBoundaryNodeCondition
SUPERTYPE OF(IfcBoundaryNodeConditionWarping)
SUBTYPE OF IfcBoundaryCondition;
. TranslationalStiffnessX ; OPTIONAL IfcTranslationalStiffnessSelect;
(Ifj;:o]fify{io e TranslationalStiffnessY . QPTIONAI, IfcTranslationalStiffnessSelect ;
Condition) TranslationalStiffnessZ : ()PTIONAL Ichr;.lnslatio.naIStiffneSSSEIECt;
RotationalStiffnessX : OPTIONAL IfcRotationalStiffnessSelect ;
RotationalStiffnessY ; OPTIONAL IfcRotationalStiffnessSelect ;
RotationalStiffnessZ : OPTIONAL IfcRotationalStiffnessSelect;
END_ENTITY
. . ENTITY IfcBoundaryNodeConditionWarping
{ﬁ;ﬁ'{fvi:iﬁie SUBTYPE OF IfcBoundaryNodeCondition;

Condition Warping)

WarpingStiffness : OPTIONAL IfcWarpingStiffnessSelect ;

END_ENTITY

KB RIT

(IfcFailureConnection
Condition)

ENTITY IfcFailureConnectionCondition

SUBTYPE OF IfcStructuralConnectionCondition;
TensionFailureX ; OPTIONAL IfcForceMeasure;
TensionFailureY : OPTIONAL IfcForceMeasure;
TensionFailureZ ; OPTIONAL IfcForceMeasure;
CompressionFailureX ;: OPTIONAL IfcForceMeasure;
CompressionFailureY ; OPTIONAL IfcForceMeasure;
CompressionFailureZ ; OPTIONAL IfcForceMeasure;
END_ENTITY
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(HcSlippageConnection,

Condition)

ENTITY IfcSlippageConnectionCondition
SUBTYPE OF IfcStructuralConnectionCondition;
SlippageX : OPTIONAL IfcLengthMeasure;
SlippageY : OPTIONAL IfcLengthMeasure;
SlippageZ ; OPTIONAL IfclengthMeasure;
END ENTITY

M FER R AT

(HcStructuralConnec
tionCondition)

ENTITY IfcStructuralConnectionCondition

ABSTRACT SUPERTYPE OF(ONEOF (IfcFailureConnectionCondition, IfcSlippageConnectionCondition) ) ;
Name : OPTIONAL IfcLabel;

END_ENTITY

LMt

(IfeStructuralLoad)

ENTITY IfcStructuralload

ABSTRACT SUPERTYPE OF(ONEOF (IfcStructurall.oadConfiguration, IfcStructurall.oadOrResult));
Name : OPTIONAL IfcLabel;

END ENTITY

ENTITY IfcStructurallLoadConfiguration
SUBTYPE OF IcStructurall.oad;

A E Values ; LIST [1.:?] OF HcStructurallLoadOrResult;
(IfcStructuralload | Locations : OPTIONAL LIST [1:7] OF UNIQUE LIST [1:2] OF IfcLengthMeasure;
Configuration) WHERE
ValidListSize : NOT EXISTS(Locations) OR (SIZEOF(Locations) = SIZEOF(Values));
END ENTITY
ENTITY IfcStructurall.oadLinearForce
SUBTYPE OF IfcStructuralLoadStatic;
LinearForceX ;: OPTIONAL IfcLinearForceMeasure;
A LT W] LinearForceY : OPTIONAL IfcLinearForceMeasure;
(IfcStructurall.oad | LinearForceZ : OPTIONAL IfcLinearForceMeasure;

LinearForce)

LinearMomentX ; OPTIONAL IfcLinearMomentMeasure;
LinearMomentY ; OPTIONAL IfcLinearMomentMeasure;
LinearMomentZ : OPTIONAL IfcLinearMomentMeasure;

END_ENTITY
ENTITY IfcStructurall.oadOrResult
ok e
(?f:' ﬁﬁ%ﬁ;% d ABSTRACT SUPERTYPE OF(ONEOF (IfcStructurall.oadStatic, IfcSurfaceReinforcementArea))
Ry | SUBTYPE OF HcStructuralLoad;
resu END_ENTITY
ENTITY IfcStructurallLoadPlanarForce
SUBTYPE OF IfcStructurallLoadStatic;
éj: G -
({? ??%ﬁﬁiﬁ d PlanarForceX : OPTIONAL IfcPlanarForceMeasure;
OUCraiLoad | narForeeY : OPTIONAL IfcPlanarForceMeasure;
PlanarForce)

PlanarForceZ : OPTIONAL IfcPlanarForceMeasure;
END_ENTITY

Mt R — R
(HcStructurall.oad
SingleDisplacement)

ENTITY IfcStructurall.oadSingleDisplacement

SUPERTYPE OF (IfcStructuralloadSingleDisplacementDistortion)
SUBTYPE OF IcStructural LoadStatic;

DisplacementX : OPTIONAL IfclengthMeasure;

DisplacementY : OPTIONAL Ifcl.engthMeasure;

DisplacementZ : OPTIONAL IfcLengthMeasure;
RotationalDisplacementRX ; OPTIONAL IfcPlaneAngleMeasure;
RotationalDisplacementRY : OPTIONAL IfcPlaneAngleMeasure;
RotationalDisplacementRZ . OPTIONAL IfcPlaneAngleMeasure;
END_ENTITY

Zhpfr AL B AR
(IfcStructuralLoad
SingleDisplace
mentDistortion)

ENTITY IfcStructurall.oadSingleDisplacementDistortion
SUBTYPE OF HcStructurallLoadSingleDisplacement ;
Distortion : OPTIONAL IfcCurvatureMeasure;
END_ENTITY

« 574 -




ZEF D.19.2

ik EXPRESS #fii£&
ENTITY IfcStructurallLoadSingleForce
SUPERTYPE OF (IfcStructuralloadSingleForceWarping)
SUBTYPE OF IfcStructurall.oadStatic;
ForceX : OPTIONAL IfcForceMeasure;
EHTrEE )

(HcStructuralLoad

ForceY : OPTIONAL IfcForceMeasure;
ForceZ : OPTIONAL IfcForceMeasure;

SingleForce) ] ]
ingletioree MomentX ; OPTIONAL IfcTorqueMeasure;
MomentY : OPTIONAL IfcTorqueMeasure;
MomentZ : OPTIONAL IfcTorqueMeasure;
END ENTITY
ENTITY IfcStructuralloadSingleForceWarping
Shr e A7t

(IfcStructuralLoad
SingleForceWarping)

SUBTYPE OF IfcStructurallLoadSingleForce;
WarpingMoment ; OPTIONAL IfcWarpingMomentMeasure;

END ENTITY

ENTITY IfcStructuralLoadStatic
ZENER 2R ABSTRACT SUPERTYPE OF(ONEOF (IfcStructurallLoadLinearForce, IfcStructurall.oadPlanarForce, IfcSt
(IfcStructural ructurallLoadSingleDisplacement, IfcStructurallLoadSingleForce, IfcStructurall.oad Temperature))

LoadStatic)

SUBTYPE OF IfcStructurall.oadOrResult;
END_ENTITY

EEHMIR T
(HcStructuralLoad

Temperature)

ENTITY IfcStructurall.oad Temperature

SUBTYPE OF IfcStructurall.oadStatic;

DeltaTConstant : OPTIONAL IfcThermodynamicTemperatureMeasure;
DeltaTY : OPTIONAL IfcThermodynamic TemperatureMeasure;
DeltaTZ : OPTIONAL IfcThermodynamicTemperatureMeasure;
END_ENTITY

MR X
(IfcSurfaceReinfo

rcementArea)

ENTITY IfcSurfaceReinforcementArea

SUBTYPE OF IfcStructuralL.oadOrResult;

SurfaceReinforcement] : OPTIONAL LIST [2:3] OF IfcLengthMeasure;

SurfaceReinforcement2 : OPTIONAL LIST [2.:3] OF IfcLengthMeasure;

ShearReinforcement ; OPTIONAL IfcRatioMeasure;

WHERE

Surface AndOrShearAreaSpecified ;: EXISTS (SurfaceReinforcementl ) OR EXISTS ( SurfaceReinforcement?2)
OR EXISTS(ShearReinforcement) ;

NonnegativeAreal ; (NOT EXISTS (SurfaceReinforcementl)) OR ((SurfaceReinforcementl [1] =>= 0.)
AND (SurfaceReinforcementl[ 2] >>= 0. ) AND ((SIZEOF(SurfaceReinforcementl) = 1) OR (SurfaceReinf
orcement1[1] >>= 0.)) );

NonnegativeArea2 ; (NOT EXISTS (SurfaceReinforcement2)) OR ((SurfaceReinforcement2[1] == 0.)
AND (SurfaceReinforcement2[ 2] == 0. ) AND ((SIZEOF(SurfaceReinforcement2) = 1) OR (SurfaceRein
forcement2[1] =>= 0.)) );

NonnegativeArea3 : (NOT EXISTS(ShearReinforcement)) OR (ShearReinforcement >>= 0. );
END_ENTITY

‘s

D.20 4 Fb

1
BIAR I

D.20.1 $RFME IR R AN EXPRESS #iif, JFRAT & FAIHLE .
TYPE IfcShell = SELECT ¢
IfcClosedShell,
IfcOpenShell) ;

END TYPE

D.20.2 IR SN EXPRESS #i& 0 3#%3 D. 20. 2 (931E R H.
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BRI
(IfcAdvancedFace)

ENTITY IfcAdvancedFace

SUBTYPE OF IfcFaceSurface;

WHERE

ApplicableSurface ; SIZEOF ( ['TFCGEOMETRYRESOURCE. IFCELEMENTARYSURFACE', TFCGEOME
TRYRESOURCE. IFCSWEPTSURFACE', ' TFCGEOMETRYRESOURCE. IFCBSPLINESURFACE"] * TYP
EOF(SELF\IfcFaceSurface. FaceSurface)) = 1;

RequiresEdgeCurve ; SIZEOF(QUERY (ElpFbnds <Z * QUERY (Bnds < * SELF\IfcFace. Bounds | 'TFCT
OPOLOGYRESOURCE. IFCEDGELOOP'IN TYPEOF(Bnds. Bound)) | NOT (SIZEOF (QUERY (Qe < %
ElpFbnds. Bound\IfcEdgel.oop. EdgeList | NOT (' TFCTOPOLOGYRESOURCE. IFCEDGECURVE'IN TYPE
OF(Oe\IfcOrientedEdge. EdgeElement) ))) = 0))) = 0;

ApplicableEdgeCurves ;: SIZEOF(QUERY (ElpFbnds <Z * QUERY (Bnds <C # SELF\IfcFace. Bounds |'IF
CTOPOLOGYRESOURCE. IFCEDGELOOP' IN TYPEOF (Bnds. Bound)) | NOT (SIZEOF (QUERY (Oe
< % ElpFbnds. Bound\IfcEdgeLoop. EdgeList | NOT (SIZEOF (['IFCGEOMETRYRESOURCE. IFCLINE),'
IFCGEOMETRYRESOQURCE. IFCCONIC', 'IFCGEOMETRYRESOURCE. IFCPOLYLINE, 'IFCGEOMETR
YRESOURCE. IFCBSPLINECURVE'] # TYPEOF(Oe\IfcOrientedEdge. EdgeElement\IfcEdgeCurve. Edge
Geometry)) = 1) )) = 0))) = 0;

END_ENTITY

HHe
(IfcClosedShell)

ENTITY IfcClosedShell
SUBTYPE OF IfcConnectedFaceSet;
END ENTITY

FEEmAE
(IfcConnectedFaceSet)

ENTITY IfcConnectedFaceSet

SUPERTYPE OF(ONEOF(IfcClosedShell, IfcOpenShell))
SUBTYPE OF IcTopologicalRepresentationltem;
CfsFaces ; SET [1.7] OF IfcFace;

END_ENTITY

i1 (TfcEdge)

ENTITY IfcEdge

SUPERTYPE OF(ONEOF (IfcEdgeCurve, IfcOrientedEdge, IfcSubedge))
SUBTYPE OF IcTopologicalRepresentationltem;

EdgeStart . IfcVertex;

EdgeEnd : IfcVertex;

END_ENTITY

puliif=4
(IfcEdgeCurve)

ENTITY IfcEdgeCurve
SUBTYPE OF IfcEdge;
EdgeGeometry : IfcCurve;
SameSense : BOOLEAN;
END_ENTITY

HE
(H{cEdgel.oop)

ENTITY IfcEdgeloop

SUBTYPE OF HcLoop;

EdgeList : LIST [1:7] OF IfcOrientedEdge;

DERIVE

Ne ;: INTEGER ;= SIZEOF(EdgeList) ;

WHERE

IsClosed : (EdgeList[1]. EdgeStart) : = (EdgeList[Ne]. EdgeEnd) ;
IsContinuous : IfcLoopHead ToTail(SELF);

END ENTITY

T ( IfcFace)

ENTITY IfcFace

SUPERTYPE OF (IfcFaceSurface)

SUBTYPE OF IcTopologicalRepresentationltem;

Bounds : SET [1.7] OF IfcFaceBound;

INVERSE

HasTextureMaps : SET [0:7] OF IfcTextureMap FOR MappedTo;

WHERE

HasOuterBound ; SIZEOF(QUERY (temp <Z * Bounds |'IFCTOPOLOGYRESOURCE. IFCFACEOUTER
BOUND'IN TYPEOF(temp))) <<= 1;

END ENTITY
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mil
(IfcFaceBound)

ENTITY IfcFaceBound

SUPERTYPE OF(IfcFaceQuterBound)
SUBTYPE OF IfcTopologicalRepresentationltem;
Bound : IfcLoop;

Orientation ; BOOLEAN;

END_ENTITY

g S HE;S
(IfcFaceQOuterBound)

ENTITY HcFaceQOuterBound
SUBTYPE OF IfcFaceBound;
END ENTITY

] R T
(IfcFaceSurface)

ENTITY IHcFaceSurface
SUPERTYPE OF(IfcAdvancedFace)
SUBTYPE OF IfcFace;

FaceSurface : IfcSurface;

SameSense ;: BOOLEAN;
END_ENTITY

s (IfcLoop)

ENTITY IfcLoop

SUPERTYPE OF(ONEOF(IfcEdgel.oop, IfcPolyl.oop, fcVertexloop))
SUBTYPE OF IcTopologicalRepresentationltem;

END ENTITY

TF e
(IfeOpenShell)

ENTITY IfcOpenShell
SUBTYPE OF IfcConnectedFaceSet;
END_ENTITY

Hmif
(IfcOrientedEdge)

ENTITY IfcOrientedEdge
SUBTYPE OF IfcEdge;
EdgeElement ; IfcEdge;
Orientation ; BOOLEAN;

DERIVE

SELF\IfcEdge. EdgeStart : IfcVertex : = IfcBooleanChoose (Orientation, EdgeElement. EdgeStart, EdgeEle
ment. EdgeEnd) ;

SELF\Il{cEdge. EdgeEnd : lfcVertex : = IfcBooleanChoose (Orientation, EdgeElement. EdgeEnd, EdgeElem
ent. EdgeStart) ;

WHERE

EdgeElementNotOriented : NOT('IFCTOPOLOGYRESOURCE. IFCORIENTEDEDGE' IN TYPEOF (EdgeE
lement) ) ;

END_ENTITY

542 (IfcPath)

ENTITY IfcPath

SUBTYPE OF IfcTopologicalRepresentationltem;
EdgeList : LIST [1:7] OF UNIQUE IfcOrientedEdge;
WHERE
IsContinuous :
END ENTITY

IfcPathHeadToTail(SELF) ;

£ il (IfcPolylLoop)

ENTITY IfcPolyLoop

SUBTYPE OF IicLoop;

Polygon : LIST [3:7] OF UNIQUE IfcCartesianPoint;

WHERE

AllPointsSameDim : SIZEOF(QUERY (Temp << # Polygon | Temp. Dim <Z>> Polygon[1]. Dim)) = 0;
END ENTITY

Fil1 (fcSubedge)

ENTITY HcSubedge
SUBTYPE OF IfcEdge;
ParentEdge : IfcEdge;
END ENTITY

bR IATR
(IfcTopologicalRep
resentationltem)

ENTITY HcTopologicalRepresentationltem

ABSTRACT SUPERTYPE OF (ONEOF (IfcConnectedFaceSet, IfcEdge, IfcFace, IfcFaceBound, IfcLoop, Ifc
Path, IfcVertex))

SUBTYPE OF IfcRepresentationltem;

END_ENTITY
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ENTITY IfcVertex
SUPERTYPE OF(IfcVertexPoint)
IcVert .
BgiMeVertex) | o prvpE OF TfeTopologicalRepresentationltem;
END ENTITY
ENTITY IfcVertexLoop
T 5 SUBTYPE OF licLoop;
(IfcVertexLoop) LoopVertex : fcVertex;
END_ENTITY
ENTITY IfcVertexPoint
TS A SUBTYPE OF IfcVertex;
(IfcVertexPoint) VertexGeometry : IfcPoint;
END_ENTITY

D.20.3 3HFNEIE R B EXPRESS i %3 D. 20. 3 19RLE R H .

#£D.20.3 #RIMVEREEEAY EXPRESS #ik

FREL EXPRESS ##i&

FUNCTION IfcBooleanChoose
(B : BOOLEAN ;
Choicel, Choice2 . Generic : Item) : Generic : Item;
IF B THEN
RETURN (Choicel) ;
ELSE
RETURN (Choice2) ;
END_IF;
END_FUNCTION

i IR
(IfeBooleanChoose)

FUNCTION IfclLoopHeadToTail
(ALoop : IfcEdgeloop) : LOGICAL;
LOCAL
N : INTEGER;
P . LOGICAL .= TRUE;
END LOCAL;
wEER
(IfcLoopHeadToTail) N ;.= SIZEOF (ALoop. EdgelList) ;
REPEAT i := 2 TO N;
P .= P AND (ALoop. EdgeList[i-1]. EdgeEnd ; —;
AlLoop. EdgeList[i]. EdgeStart) ;
END REPEAT;
RETURN (P);
END_FUNCTION

FUNCTION IfcPathHead ToTail
(APath : IfcPath) : LOGICAL;
LOCAL
N : INTEGER .= 0;
P : LOGICAL := UNKNOWN;
END_LOCAL;
N := SIZEOF (APath. EdgeList);
REPEAT i .= 2 TO N;
P := P AND (APath. EdgeList[i-1]. EdgeEnd :=:
APath. EdgeL.ist[ i |. EdgeStart);
END_REPEAT;
RETURN (P);
END_FUNCTION

BEER
(IfcPathHead ToTail)
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e EXPRESS

S ERME—FRIN
(IfcGloballyUniqueld)

TYPE HcGloballyUniqueld = STRING (22) FIXED;
END TYPE

TYPE HcChangeActionEnum = ENUMERATION OF (
NOCHANGE,

AR AR A MODIFIED,
(HfcChangeAction ADDED,
Enum) DELETED,

NOTDEFINED) ;
END TYPE
TYPE IfcStateEnum = ENUMERATION OF (
READWRITE,
READONLY,

HBREHE LOCKED,

(IfcStateEnum)
READWRITELOCKED,
READONLYLOCKED) ;
END TYPE

D.21.2 T HEESARN EXPRESS ffiik i # D. 21. 2 9 E R H .

FZD.21.2 TEFELMEH EXPRESS #if

5k

EXPRESS ##i&

L R
(IfcApplication)

ENTITY IfcApplication;
ApplicationDeveloper : IfcOrganization;
IfcLabel;

ApplicationFullName :

Version ;
HcLabel;
Applicationldentifier ; Ifcldentifier;
UNIQUE

UR1 : Applicationldentifier;

UR?2 ; ApplicationFullName, Version;
END ENTITY

BB ®
(IfcOwnerHistory)

ENTITY IfcOwnerHistory;
OwningUser
OwningApplication ; IfcApplication;

State ;: OPTIONAL IfcStateEnum;

ChangeAction : OPTIONAL IfcChangeActionEnum;
LastModifiedDate : OPTIONAL IfcTimeStamp;
LastModifyingUser : OPTIONAL IfcPersonAndOrganization;
OPTIONAL IfcApplication;
IfcTimeStamp;

IfcPersonAndOrganization;

LastModifyingApplication :
CreationDate
WHERE

CorrectChangeAction :

OCHANGE)));
END_ENTITY

(EXISTS(LastModifiedDate)) OR (NOT (EXISTS(LastModifiedDate)) AND NOT
(EXISTS(ChangeAction))) OR (NOT (EXISTS(LastModifiedDate)) AND EXISTS(ChangeAction) AND
((ChangeAction = IfcChangeActionEnum. NOTDEFINED) OR (ChangeAction = IfcChangeActionEnum. N
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EXPRESS ##it

Fe#% (HcTable)

ENTITY IfcTable;

Name : OPTIONAL IfcLabel;

Rows ; OPTIONAL LIST [1.7] OF IfcTableRow;

Columns ; OPTIONAL LIST [1.7] OF HcTableColumn;

DERIVE

NumberOfCellsInRow ; INTEGER ; = HIINDEX(Rows[1]. RowCells) ;

NumberOfHeadings : INTEGER := SIZEOF(QUERY( Temp < # Rows | Temp. IsHeading) ) ;
NumberOfDataRows : INTEGER .= SIZEOF(QUERY( Temp << * Rows | NOT(Temp. IsHeading)));
WHERE

WR1 : SIZEOF(QUERY( Temp << * Rows | HIINDEX(Temp. RowCells) <> HIINDEX(Rows[1]. Row
Cells))) = 0;

WR2 ; { 0 <<= NumberOfHeadings <=1 };

END_ENTITY

el
(IfcTableColumn)

ENTITY IfcTableColumn;

Identifier ; OPTIONAL Ifcldentifier;
Name : OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

Unit : OPTIONAL IfcUnit;
ReferencePath ; OPTIONAL IfcReference;
END_ENTITY

FAEAT
(IfcTableRow)

ENTITY IfcTableRow;

RowCells ; OPTIONAL LIST [1.:7] OF IfcValue;
IsHeading : OPTIONAL BOOLEAN;

INVERSE

OfTable : IfcTable FOR Rows;

END_ENTITY
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E. 0.1 JSTHdlR) EXPRESS #UlEHAAR R AT & T -
(%
BIM file exchange meta-data EXPRESS schema
® )
SCHEMA BIMHeader

TYPE FILEFORMAT = STRING;

WHERE

FILE FORMAT. SELF IN [ ‘XML”, ‘EXPRESS’ |;
END_TYPE;

TYPE FILENUMBER = INTEGER;
WHERE
BE POSITVIE. SELF === 1;
END_TYPE;

TYPE REFERENCENUMBER = INTEGER;
WHERE
NONE NEGATIVE: SELF >>= 0;
END_TYPE;

ENTITY HeadInfo;
Author: STRING;
Version: STRING;

END ENTITY ;

ENTITY Modellnfo;
FileType: FILEFORMAT;
FileCount; FILENUMBER;

END ENTITY ;

ENTITY Referencelnfo;
TextNumber; REFERENCENUMBER;
ImageNumber; REFERENCENUMBER;
AudioNumber; REFERENCENUMBER;
VideoNumber: REFERENCENUMBER;
OthersNumber: REFERENCENUMBER;
TotalRefNumber; REFERENCENUMBER;

END ENTITY ;

END SCHEMA

E. 0.2 SUER Y XML EdE BRI AT 5 T 50 RE «
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<7 xml version="1.0" encoding="UTF-8"7? =
<xs;schema xmlns;xs="http://www. w3. org/2001/XMLSchema"
targetNamespace="http: //www. cabr. com. cn/define"

elementFormDefault="qualified" >

<Zxs;element name="BIMHeader" type=" FileExchangelnfo" abstract="{false"/>>

<Zxs:complexType name="FileExchangelnfo" >
< Xs;sequence >
<! — FileExchange Infomation composed by three parts —>
<Zxs;element name="HeadInfo" type=" HeadInfo" /==
< xs:element name="Modellnfo" type=" Modellnfo"/>>
<Ixs:element name="Referencelnfo" type=" Referencelnfo" />
<Z/xs;sequence >

<_/xs:complexType>>

<Zxs;simpleType name="FileFormat" >
<! — Can only be "XML" or "EXPRESS" — >
<xs;restriction base="xs;string" >
<xs:enumeration value="XML" />
<xs:enumeration value="EXPRESS"/ >
<7 /xs:restriction>>
<Z/xs;simpleType’>

<_xs:simpleType name="FileNumber" >
<xs;restriction base="xs:integer" >
<xs:minlnclusive value="1"/>
< /Xs:restriction >
</xs:simpleType>

<Zxs:simpleType name="ReferenceNumber" >
<_xs:restriction base="xs:integer" >
<Zxs;minlnclusive value="0"/>>
< /xs;:restricition>
< /xs:simpleType >

< xs:complexType name="Headlnfo" >
< xS sequence_>
<71 — Record the head has been extended or not ——>
<Zxs:element name="Author" type="xs:string" />
<Zxs:element name="Version" type=xs;string"/>>
< /xs:sequence >
<< /xs:complexType >

<Zxs:complexType name="ModelInfo" >
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<_XS$:sequence_>
<1 - Record there are how many model files —>
<_xs:element name="FileType" type=" FileFormat" />
< xs:element name="FileCount" type=" FileNumber" />
</ xs:sequence >
< /xs;complexType=>

<xs:complexType name="Referencelnfo" >
< Xs:sequence >
<! — Record how many reference files —>
< xs:element name="TextNumber" type=" ReferenceNumber" />
<Zxs:element name="ImageNumber" type=" ReferenceNumber" />
<Zxs;element name="AudioNumber" type=" ReferenceNumber" />
<xs:element name="VideoNumber" type=" ReferenceNumber" />
<Zxs:element name="0OthersNumber" type=" ReferenceNumber" />
<xs:element name="TotalRefNumber" type=" ReferenceNumber "/
</ xs:sequence >
< /xs;complexType >

<Z/xs:schema_>
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