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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
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£ 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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(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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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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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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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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(IfcShapeRepresen
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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WA
(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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EXPRESS ##i&

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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# D.21.1 TIHEHFEXRK EXPRESS #it

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" >
« 582 -



<_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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