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Full Entity Lists of Infra IFC including IfcRoad

Entity
Eng. Name Entity List
Civil Element IfcCivilElement |
Road Element IfcRoadElement_K
Road Body IfcRoadBody_K
Shoulder IfcRoadShoulder_K
Median Strip IfcRoadMedianStrip_K
Curb IfcCurb_K | |
Pavement IfcRoadPavement_K
Bridge Element IfcBridgeElement_K |
Deck IfcBridgeDeck_K
Span IfcBridgeSpan_K
Segment IfcBridgeSegment_K
Tower IfcBridgeTower_K
Cable IfcBridgeCable_K
Pier IfcBridgePier_K
Abutment IfcBridgeAbutment_K
Coping IfcBridgeCoping_K
Girder IfcBridgeGirder_K
Tunnel Element IfcTunnelElement_K
Lining IfcTunnelLining_K
Lining Segment IfcTunnelLiningSegment_K
Civil Structure Element IfcCivilStructureElement_K|
Culvert IfcCulvert_K |
Retaining Wall IfcRetainingWall_K
Caisson IfcCaisson_K |
Subsidiary Facility IfcSubsidiaryFacility_K
Road Sign Element IfcRoadSignElement_K
Road Guard IfcGuard_K | |
Road Pavement Addition IfcPavementAddition_K
Earthwork Element IfcEarthworkElement_K
Civil Element Proxy IfcCivilElementProxy_K
Spatial Element IfcSpatialElement
Spatial Zone IfcSpatialZone
Civil Structure Element IfcCivilStructureElement_K|
Road IfcRoad_K
Bridge IfcBridge_K
Tunnel IfcTunnel_K
Civil Spatial Boundary IfcCivilSpatialBoundary_K
Node Space IfcCurvlinearNodeSpace_K
Vertical Subspace IfcVerticalSubspace_K
Linear Reference Space IfcLinearRefSpace_K
Distribution Flow Element IfcDistributionFlowElement
Flow Segment IfcFlowSegment
Pipe Segment IfcPipeSegment
Gutter Segment IfcGutterSegment_K
Flow Fitting IfcFlowFitting | |
Gutter Fitting IfcGutterFitting_K
Component Element IfcElementComponent
Discrete Accessory IfcDiscreteAccessory
Reinforcing Element IfcReinforcingElement
Ground Reinforcing Element IfcGroundReinforcingElement_K
Water Proofing Element IfcWaterProofingElement_K
Road Element Part IfcRoadElementPart_K
Bridge Element Part IfcBridgeElementPart_K
Tunnel Element Part IfcTunnelElementPart_K
Construction Resource IfcConstructionResource
Construction Material ResoyIfcConstructionMaterialResource
Earthwork Material ResourcIfcEarthworkMaterialResource_K
Building Element IfcBuidingElement
Slab IfcSlab
Wall IfcWall
Footing IfcFooting
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Type Entity List with Type Enumeration

Entity

[ Data Type

| Name

Type Enumeration

Type Entity | ish Name

Civil Element Type

IfcCivilElementType

Road Element Type

IfcRoadElementType_K

Road Body Type

IfcRoadBodyType_K

| l | lUser Defined Type

USERDEFINED

| l | lNot Defined Type

NOTDEFINED

Shoulder Type

IfcRoadShouldeType_K

Full Width FULLWIDTH_K
Half Width HALFWIDTH_K
Narrow Width NARROWWIDTH_K
User Defined Type USERDEFINED

Not Defined Type NOTDEFINED

Median Strip Type

IfcRoadMedianStripType_K

Concrete Guard Fence

GUARDFENCEOFCONCRETE_K

Guardrail

GUARDRAIL_K

Green Area

GREENAREA_K

Concrete Curb

CURBOFCONCRETE_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Curb Type

IfcCurbType_K

Mountable Curb(Gentle Slope Type)

MOUNTABLE_CURB_K

Barrierl Curb(Steep Slope Type) BARRIER1_K
Barrier2(Rectangle Type) BARRIER2_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Pavement Type IfcRoadPavementType_K
Surface Layer SURFACE_K
Intermediate Course INTERMEDIATECOURSE_K
Subbase Course SUBBASE_K

Base Course

BASECOURSE_K

Lean Concrete

LEANCONCRETE_K

Anti Freezing Layer

ANTIFREEZINGLAYER _K

Bridge Deck Surfacing

BRIDGEDECKSSURFACING_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Bridge Element Type

IfcBridgeElementType_K

Deck Type

IfcBridgeDeckType_K

Approach Slab

APPROACHSLAB_K

User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Span Type IfcBridgeSpanType_K
[ T ] [user Defined Type USERDEFINED
| T ] [not Defined Type NOTDEFINED
Segment Type IfcBridgeSegmentType_K
[ T ] [user Defined Type USERDEFINED
| T ] [not Defined Type NOTDEFINED
Tower Type IfcBridgeTowerType_K
A Shaped Type A_SHAPED_K
H Shaped Type H_SHAPED_K
I Shaped Type I_SHAPED_K
Diamond Shaped type DIAMOND_SHAPED_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Cable Type IfcBridgeCableType_K
Suspender SUSPENDER_K
Suspension Cable SUSPENSIONCABLE_K
Tension Cable TENSIONCABLE_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Pier Type IfcBridgePierType_K

Gravity Type

GRAVITY_TYPE_K

Wall Type

WALL_TYPE K

Rahmen Pier Type

RAHMEN_PIER_TYPE_K

T Shaped Type

T_SHAPED_TYPE K

Rahmen Abut Type

RAHMEN_ABUT_TYPE K

Arch Type

ARCH_TYPE_K

V Shaped Type

V_SHAPED_TYPE_K

Semi Gravity Type

SEMI_GRAVITY_TYPE_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Abutment Type

IfcBridgeAbutmentType_K

Gravity Type

GRAVITY_TYPE_K

Semi Gravity Type

SEMI_GRAVITY_TYPE K

Reversed T Shaped Type

REVERSED_T_SHAPED_TYPE_K

Counterfort

COUNTERFORT_TYPE_K

Rahmen Type

RAHMEN_TYPE_K

Rahmen Abut Type

RAHMEN_ABUT_TYPE K

Box Type BOX_TYPE K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Coping Type IfcBridgeCopingType_K
[User Defined Type USERDEFINED
[ T T Inot Defined Type NOTDEFINED
Girder Type IfcBridgeGirderType_K
[ T ] [user Defined Type USERDEFINED
[ T T Inot Defined Type NOTDEFINED

Tunnel Element Type

IfcTunnelElementType_K

Lining Type

IfcTunnelLiningType_K

Ground Reinforcing Body Type

GROUNDREINFORCING_BODY_K

Shotcrete Body Type

SHORTCRETE_BODY_K

Lining Body Type

LINING_BODY_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Lining Segment Type

IfcTunnelLiningSegmentType_K

Steel Segment Type

STEEL_SEGMENT_K

Concrete Segment Type

CONCRETE_SEGMENT_K

Cast Iron Segment Type

CAST_IRON_SEGMENT_K

Combined Segment Type

COMBINED_SEGMENT_K
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lUser Defined Type

USERDEFINED

l Not Defined Type

NOTDEFINED

Civil Structure Element Type

IfcCivilStructureElementType_K

Culvert Type

IfcCulvertType_K

One-way Waterway Type

ONEWAY_WATERWAY_K

Two-way Waterway Type

TWOWAY_WATERWAY_K

Three-way Waterway Type

THREEWAY_WATERWAY_K

One-way Passageway Type

ONEWAY_PASSAGEWAY_K

Two-way Passageway Type

TWOWAY_PASSAGEWAY_K

One-way Skewed Waterway Type

ONEWAY_SKEWED_WATERWAY_K

Two-way Skewed Waterway Type

TWOWAY_SKEWED_WATERWAY_K

Three-way Skewed Waterway Type

THREEWAY_SKEWED_WATERWAY_K

One-way Skewed Passageway Type

ONEWAY_SKEWED_PASSAGEWAY_K

Two-way Skewed Passageway Type

TWOWAY_SKEWED_PASSAGEWAY_K

Stone filled Culvert Typel

STONEFILLED_CULVERT_TYPE1_K

Stone filled Culvert Type2

STONEFILLED_CULVERT_TYPE2_K

Stone filled Culvert Type3

STONEFILLED_CULVERT_TYPE3_K

Stone filled Culvert Type4

STONEFILLED_CULVERT_TYPE4_K

Stone filled Culvert Type5

STONEFILLED_CULVERT_TYPE5_K

Common Duct Type

COMMONDUCT_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Retaining Wall Type

IfcRetainingWallType_K

Gravity Type

GRAVITY_TYPE_K

Semi Gravity Type

SEMIGRAVITY_TYPE_K

Non Standing Type

NON_STANDING_K

Cantilever Type

CANTILEVER_TYPE_K

Reversed T Shaped Type

REVERSED_T_SHAPED_K

L Shaped Type

L_SHAPED_K

Reversed L Shaped Type

REVERSED_L_SHAPED_K

Counterfort type

COUNTERFORT_K

Masonry Wall type MASONARY_K
Reinforced Earth Retaining Wall REINFORCED_EARTH_K
Block Type BLOCK_TYPE_K
Panel type PANEL_TYPE_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Caisson Type IfcCaissonType_K
Open Caisson Type OPEN_K
Box Caisson Type BOX_K
Pneumatic Caisson Type PNEUMATIC_K
Floating Caisson Type FLOATING_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED

Subsidiary Facility Type

IfcSu

bsidiaryFacilityType_K

Road Sign Element Type

IfcRoadSignElementType_K

Delineator

DELINEATOR_K

Traffic Sign

TRAFFICSIGN_K

Reflecting Mirror

REFLECTINGMIRROR_K

Traffic Signal

TRAFFICSIGNAL_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Road Guard Type

IfcGuardType_K

Crash Cushion

CRASHCUSHION_K

Sound Proof Wall

SOUNDPROOF_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Road Pavement Addition Type

IfcPavementAdditionType_K

Pedestrian Crosswalk

PEDESTRIANCROSSWALK_K

Road Marker

ROADMARKER_K

Speed Hump SPEEDHUMP_K
Anti Sliding ANTISLIDING_K
Rumble Strip RUMBLESTRIP_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Earthwork Element Type IfcEarthworkElementType_K
Cutting CUTTING_K
Filling FILLING_K
Cutting and Filling CUTTINGANDFILLING_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED

Civil Element Proxy Type

IfcCivilElementProxyType_K

Spatial Element Type

IfcSpatialElementType

Spatial Zone Type

IfcSpatialZoneType

[ T Jcivi structure

CIVIL_STRUCTURE_K

Civil Structure Element Type

IfcCivilStructureElementType_K

Road Type

IfcRoadType_K

Ramp RAMPROAD_K
Approach Road APPROACHROAD_K
User Defined Type USERDEFINED

Not Defined Type NOTDEFINED

Bridge Type

IfcBridgeType_K

RC Slab Bridge

RC_SLAB_BRIDGE_K

RC Hollow Core Slab Bridge

RC_HOLLOW_CORE_SLAB_BRIDGE_K

RC T Beam Girder Bridge

RC_T_BEAM_GIRDER_BRIDGE_K

Steel I Beam Girder Bridge

STEEL_I_BEAM_GIRDER_BRIDGE_K

PSC Box Girder Bridge

PSC_BOX_GIRDER_BRIDGE_K

Steel Plate Girder Bridge

STEEL_PLATE_GIRDER_BRIDGE_K

Rahmen Bridge

RAHMEN_BRIDGE_K

Truss Bridge

TRUSS_BRIDGE_K

Arch Bridge

ARCH_BRIDGE_K

Cable Stayed Bridge

CABLE_STAYED_BRIDGE_K

Suspension Bridge

SUSPENSION_BRIDGE_K

Preflex Girder Bridge

PREFLEX_GIRDER_BRIDGE_K

PSC I Girder Bridge

PSC_I_GIRDER_BRIDGE_K

PSC Slab Bridge

PSC_SLAB_BRIDGE_K

PSC Hollow Core Slab Bridge

PSC_HOLLOW_CORE_SLAB_BRIDGE_K

RC Box Girder Bridge

RC_BOX_GIRDER_BRIDGE_K

Steel Box Girder Bridge

STEEL_BOX_GIRDER_BRIDGE_K

Overpass Bridge

OVERPASS_BRIDGE_K
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Ramp Bride

RAMP_BRIDGE_K

Approach Bridge

APPROACH_BRIDGE_K

Extra dosed Bridge

EXTRADOSED_BRIDGE_K

User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Tunnel Type IfcTunnelType
NATM Type NATM_K
TBM Shield Type TBM_SHIELD_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Civil Spatial Boundary Type IfcCivilSpatialBoundaryType_K
Node Space Type IfcCurvlinearNodeSpaceType_K
[ T ] [user Defined Type USERDEFINED
| ] T [not Defined Type NOTDEFINED
Vertical Subspace Type IfcVerticalSubspaceType_K
[ T ] [user Defined Type USERDEFINED
| T ] [not Defined Type NOTDEFINED

Linear Reference Space Type

IfcLinearRefSpaceType_K

Frontage Road

FRONTAGEROAD_K

Footpath

ROADFOOTPATH_K

Marginal Strip ROADMARGINALSTRIP
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED

Distribution Flow Element Type

IfcDistributionFlowElementType

Flow Segment Type

IfcFlowSegmentType

Pipe Segment Type

IfcPipeSegmentType

Closed Conduit

CLOSEDCONDUIT_K

Perforated

PERFORATED_K

Hume Segment

HUMESEGMENT_K

Gutter Segment Type

IfcGutterSegmentType_K

V Shaped Type V_TYPE_K
L Shaped Type L_TYPE_K
U Shaped Type U_TYPE_K
Canal Type CANAL_K
Open Channel Type OPENCHANNEL_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Flow Fitting Type IfcFlowFittingType
Gutter Fitting Type IfcGutterFittingType_K
[ T ] [user Defined Type USERDEFINED
| T ] [not Defined Type NOTDEFINED

IfcDistributionChamberElementType

[ T T T Jcolecting well

COLLECTINGWELL_K

| | ] | ]Catch Drain

CATCHDRAIN_K

Component Element Type

IfcElementComponentType

Discrete Accessory Type

IfcDiscreteAccessoryType

| | ] | ]SteelGrat\'ng

STEELGRATING_K

Reinforcing Element Type

IfcReinforcingElementType

AletEzesfd

IfcGroundReinforcingElementType_K

Earth Anchor

EARTH_ANCHOR_K

Rock Bolt ROCK_BOLT_K

Rock Anchor ROCK_ANCHOR_K
Shotcrete SHOTCRETE_K
Streel Rib STEEL_RIB_K

Steel Fiber STEEL_FIBER_K
Synthetic Fiber SYNTHETIC_FIBER_K
Pile PILE_K

Wire Rope WIREROPE_K

Block BLOCK_K

Concrete CONCRETE_K

Stone STONE_K

Textile TEXTILE_K

Net NET_K

Plant PLANT_K

Counter Weight Fill COUNTERWEIGHT_FILL_K
User Defined Type USERDEFINED

Not Defined Type NOTDEFINED

Water Proofing Element Type

IfcWaterProofingElementType_K

Water Proof Sheet

WATERPROOF_SHEET_K

Fluid Applied Water Proof

FLUID_APPLIED_K

Asphalt Water Proof ASPHALT_K
Sealing SEALING_K
Caulking CAULKING_K
User Defined Type USERDEFINED
Not Defined Type NOTDEFINED

Road Element Part Type

IfcRoadElementPartType_K

Stabilization Filter

STABILIZATIONFILTER _K

Spacer

SPACER_K

Rail Joint

RAILJIOINT_K

Expansion Joint

EXPANSIONJOINT_K

Transverse Contraction Joint

TRANSVERSECONTRACTIONJOINT_K

Longitudinal Joint

LONGITUDINALIOINT_K

Construction Joint

CONSTRUCTIONJOINT_K

Styrofoam STYROFOAM_K
Wire mesh WIREMESH_K
Prime Coat PRIMECOAT_K
Tack Coat TACKCOAT_K
Geo Textile GEOTEXTILE_K
Dower Bar DOWERBAR_K
Tie Bar TIEBAR_K

Slip Bar SLIPBAR_K
Bed Joint BEDJOINT_K

Cutting Joint

CUTTINGIOINT_K

Foot Path Boundary Stone

FOOTPATHBOUNDARYSTONE_K

Road Boundary Stone

ROADBOUNDARYSTONE_K

Inspection Ladder

INSPECTIONLADDER_K

User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Bridge Element Part Type IfcBridgeElementPartType_K
[ TT T [range FLANGE_K
[ T 1T 1 TJoverhang OVERHANG_K
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Flooring

FLOORING_K

Vertical Stiffener

VERTICAL_STIFFENER_K

Longitudinal Stiffener

LONGITUDINAL_STIFFENER_K

Web WEB_K

Rib RIB_K

Steel Plate PLATE_K

Strand STRAND_K

Bracing BRACING_K

Girder Linkage GIRDERLINKAGE_K
Anchorage ANCHORAGE_K

Pier Scour Protection

PIER_SCOUR_PROTECTION_K

Ship Impact Protection

SHIP_IMPACT_PROTECTION_K

User Defined Type

USERDEFINED

Not Defined Type

NOTDEFINED

Tunnel Element Part Type

IfcTunnelElementPartType_K

Segment Joint

SEGMENT_JOINT_K

Ring Joint

RING_JOINT_K

User Defined Type

USER_DEFINED

Not Defined Type NOTDEFINED
Construction Resource Type IfcConstructionResourceType
Construction Material Resource Type IfcConstructionMaterialResourceType

Asphalt ASPHALT_K
Granite GRANITE_K
Plywood PLYWOOD_K
Rubble RUBBLE_K
Ascon ASCON_K

Broken Stone

BROKENSTONE_K

Stopper Stone

STOPPERSTONE_K

LMC LATEXMODIFIEDCONCRETE_K
Earthwork Material Resource Type IfcEarthworkMaterialResourceType_K

Gravel GRAVEL_K

Sand SAND_K

Silt SILT_K

Clay CLAY_K

Organic Clay ORGANIC_CLAY_K

Peat PEAT_K

Reaping Rock

REAPINGROCK_K

Blasting Rock-Soft Rock

BLASTINGROCK_SOFT_K

Blasting Rock-Normal Rock

BLASTINGROCK_NORMAL_K

Blasting Rock-Hard Rock

BLASTINGROCK_HARD_K

User Defined Type USERDEFINED
Not Defined Type NOTDEFINED
Building Element Type IfcBuidingElementType
Slab Type IfcSlabType
[ T T [overt INVERT_K
Wall Type IfcWallType
[ T 1] [wingwa WINGWALL_K
[ T [ [ [cnest wan CHESTWALL_K

Footing Type

IfcFootingType

Base Footing

BASE_FOOTING_K

Pit mouth Footing

PITMOUTH_FOOTING_K

PSC Pile Foundation

PSC_PILE_FOUNDATION_K

RC Pile Foundation

RC_PILE_FOUNDATION_K

Slurry Wall Foundation

SLURRY_WALL_FOUNDATION_K

Spread Foundation

SPREAD_FOUNDATION_K

Steel Pile Foundation

STEEL_PILE_FOUNDATION_K

Steel Sheet Pile Foundation

STEEL_SHEET_PILE_FOUNDATION_K

Mat Foundation

MAT_FOUNDATIAON_K
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SCHEMA |FC4;

TYPE |fcStrippedOptional = BOOLEAN;
END_TYPE;

TYPE | fcAbsorbedDoseMeasure = REAL;
END_TYPE;

TYPE |fcAccelerationMeasure = REAL;

END_TYPE;

TYPE | fcAmountOfSubstanceMeasure = REAL;

END_TYPE;

TYPE |fcAngularVelocityMeasure = REAL;

END_TYPE;

TYPE |fcArcindex = LIST [3:3] OF IfcPositivelnteger;
END_TYPE;

TYPE IfcPositivelnteger = |fcinteger;
WHERE
WR1 : SELF > 0;
END_TYPE;

TYPE Ifclnteger = INTEGER;
END_TYPE;

TYPE |fcAreaDensityMeasure = REAL;

END_TYPE;
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TYPE |fcAreaMeasure = REAL;

END_TYPE;

TYPE IfcBinary = BINARY;
END_TYPE;

TYPE |fcBoolean = BOOLEAN;
END_TYPE;

TYPE |fcBoxAlignment = |fclLabel;
WHERE

WR1 : SELF IN ['top-left', 'top-middle', 'top-right', 'middle-left', ‘'center', 'middle-
right', 'bottom—left', 'bottom-middle', 'bottom-right'];

END_TYPE;

TYPE IfcLabel = STRING (255);
END_TYPE;

TYPE |fcCardinalPointReference = INTEGER;
WHERE
GREATERTHANZERO : SELF > 0;
END_TYPE;

TYPE |fcComplexNumber = ARRAY [1:2] OF REAL;
END_TYPE;

TYPE | fcCompoundPlaneAngleMeasure = LIST [3:4] OF INTEGER;
WHERE
MINUTES INRANGE : ABS(SELF[2]) < 60;
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SECONDSINRANGE : ABS(SELF[3]) < 60;
MICROSECONDS INRANGE : (SIZEOF(SELF) = 3) OR (ABS(SELF[4]) < 1000000);

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;

TYPE |fcContextDependentMeasure = REAL;

END_TYPE;

TYPE |fcCountMeasure = NUMBER;
END_TYPE;

TYPE |fcCurvatureMeasure = REAL;

END_TYPE;

TYPE IfcDate = STRING:
END_TYPE;

TYPE |fcDateTime = STRING;
END_TYPE;

TYPE |fcDay|nMonthNumber = INTEGER;
WHERE
VALIDRANGE : {1 <= SELF <= 31};
END_TYPE;

TYPE | fcDay|nWeekNumber = INTEGER;
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WHERE
VALIDRANGE : {1 <= SELF <= 7};
END_TYPE;

TYPE |fcDescriptiveMeasure = STRING;

END_TYPE;

TYPE |fcDimensionCount = INTEGER;
WHERE
WR1 : { 0 < SELF <= 3 };
END_TYPE;

TYPE |fcDoseEquivalentMeasure = REAL:

END_TYPE;

TYPE |fcDuration = STRING;
END_TYPE;

TYPE |fcDynamicViscosityMeasure = REAL;
END_TYPE;

TYPE |fcElectricCapacitanceMeasure = REAL;
END_TYPE;

TYPE |fcElectricChargeMeasure = REAL;

END_TYPE;

TYPE |fcElectricConductanceMeasure = REAL;

END_TYPE;
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TYPE |fcElectricCurrentMeasure = REAL;

END_TYPE;

TYPE |fcElectricResistanceMeasure = REAL;

END_TYPE;

TYPE |fcElectricVoltageMeasure = REAL;

END_TYPE;

TYPE |fcEnergyMeasure = REAL;

END_TYPE;

TYPE |fcFontStyle = STRING;
WHERE
WR1 : SELF IN ['normal','italic', 'oblique']:

END_TYPE;

TYPE |fcFontVariant = STRING;
WHERE
WR1 : SELF IN ['normal', 'small-caps']:

END_TYPE;

TYPE |fcFontWeight = STRING:;
WHERE
WR1 : SELF IN ['normal', 'small-caps','100",'200"','300",'400",'500", '600','700",'800","'900"];
END_TYPE:

TYPE |fcForceMeasure = REAL;

END_TYPE;
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TYPE | fcFrequencyMeasure = REAL;

END_TYPE;

TYPE |fcGloballyUniqueld = STRING (22) FIXED;
END_TYPE;

TYPE |fcHeatFluxDensityMeasure = REAL;

END_TYPE;

TYPE |fcHeat ingValueMeasure = REAL;
WHERE
WR1 : SELF > 0.;
END_TYPE;

TYPE Ifcldentifier = STRING (255);
END_TYPE;

TYPE IfcllluminanceMeasure = REAL;

END_TYPE;

TYPE |fclnductanceMeasure = REAL;

END_TYPE;

TYPE |fclntegerCountRateMeasure INTEGER:

END_TYPE;

TYPE |fclonConcentrationMeasure = REAL;

END_TYPE;

TYPE |fclsothermalMoistureCapacityMeasure = REAL;
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END_TYPE;

TYPE |fcKinematicViscosityMeasure = REAL;

END_TYPE;

TYPE |fclLanguageld = |fcldentifier;

END_TYPE;

TYPE |fcLengthMeasure = REAL;

END_TYPE;

TYPE |fcLinelndex = LIST [2:?] OF IfcPositivelnteger;

END_TYPE;

TYPE |fcLinearForceMeasure = REAL;

END_TYPE;

TYPE |fcLinearMomentMeasure = REAL;

END_TYPE;

TYPE IfcLinearStiffnessMeasure = REAL:

END_TYPE;

TYPE IfcLinearVelocityMeasure = REAL:

END_TYPE;

TYPE IfclLogical = LOGICAL;

END_TYPE;

TYPE | fcLuminousFluxMeasure = REAL;
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END_TYPE;

TYPE |fcLuminousintensityDistributionMeasure = REAL;
END_TYPE;

TYPE |fcLuminousIntensityMeasure = REAL;

END_TYPE;

TYPE |fcMagneticFluxDensityMeasure = REAL;

END_TYPE;

TYPE |fcMagneticFluxMeasure = REAL:

END_TYPE;

TYPE |fcMassDensityMeasure = REAL;

END_TYPE;

TYPE | fcMassFlowRateMeasure = REAL;

END_TYPE;

TYPE |fcMassMeasure = REAL;
END_TYPE;

TYPE | fcMassPerlLengthMeasure = REAL;

END_TYPE;

TYPE |fcModulusOfElasticityMeasure = REAL;

END_TYPE;

TYPE | fcModulusOfLinearSubgradeReact ionMeasure = REAL;
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END_TYPE;

TYPE |fcModulusOfRotationalSubgradeReact ionMeasure = REAL;

END_TYPE;

TYPE | fcModulusOfSubgradeReact ionMeasure = REAL;

END_TYPE;

TYPE |fcMoistureDiffusivityMeasure = REAL;

END_TYPE;

TYPE |fcMolecularWeightMeasure = REAL;

END_TYPE;

TYPE |fcMomentOf InertiaMeasure = REAL;

END_TYPE;

TYPE |fcMonetaryMeasure = REAL;

END_TYPE;

TYPE |fcMonthinYearNumber = INTEGER;
WHERE
VALIDRANGE : {1 <= SELF <= 12};

END_TYPE;

TYPE |fcNonNegativelLengthMeasure = |fclLengthMeasure;
WHERE
NOTNEGATIVE : SELF >= 0.;

END_TYPE;
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TYPE |fcNormalisedRatioMeasure = |fcRatioMeasure;
WHERE
WR1 : {0.0 <= SELF <= 1.0};
END_TYPE;

TYPE |fcRatioMeasure = REAL;
END_TYPE;

TYPE | fcNumer icMeasure = NUMBER;

END_TYPE;

TYPE |fcPHMeasure = REAL;
WHERE
WR21 : {0.0 <= SELF <= 14.0}:
END_TYPE;

TYPE |fcParameterValue = REAL;
END_TYPE;

TYPE |fcPlanarForceMeasure = REAL;

END_TYPE;

TYPE |fcPlaneAngleMeasure = REAL;
END_TYPE;

TYPE |fcPositivelLengthMeasure = |fclLengthMeasure;
WHERE
WR1 : SELF > 0.;

END_TYPE;
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TYPE |fcPositivePlaneAngleMeasure = |fcPlaneAngleMeasure;
WHERE
WR1 : SELF > 0.;
END_TYPE;

TYPE |fcPositiveRatioMeasure = |fcRatioMeasure;
WHERE
WR1 : SELF > 0.;
END_TYPE;

TYPE | fcPowerMeasure = REAL;
END_TYPE;

TYPE |fcPresentableText = STRING:

END_TYPE;

TYPE |fcPressureMeasure = REAL;

END_TYPE;

TYPE |fcPropertySetDefinitionSet = SET [1:?] OF |fcPropertySetDefinition:
END_TYPE;

TYPE |fcGeometricProjectionEnum = ENUMERATION OF
(GRAPH_V IEW,
SKETCH_VIEW,
MODEL_VIEW,
PLAN_VIEW,
REFLECTED_PLAN_VIEW,
SECTION_VIEW,

ELEVATION_VIEW,
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USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAxis2Placement = SELECT
(1 fcAxis2Placement20,
| fcAxis2Placement3D);

END_TYPE;

TYPE |fcText = STRING:
END_TYPE;

TYPE |fcProductRepresentationSelect = SELECT
(I fcProductDefinitionShape,
| fcRepresentationMap):

END_TYPE;

TYPE |fclLayerSetDirectionEnum = ENUMERATION OF
(AX1S1,
AX1S2,
AX183);

END_TYPE;

TYPE IfcReal = REAL:
END_TYPE;

TYPE |fcKnotType = ENUMERATION OF
(UN1FORM_KNOTS,
QUAS|_UNIFORM_KNOQTS,

PIECEWISE_BEZIER_KNOTS,
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UNSPECIFIED)
END_TYPE;

TYPE |fcBSplineSurfaceForm = ENUMERATION OF
(PLANE_SURF,
CYLINDRICAL_SURF,
CONICAL_SURF,
SPHER I CAL_SURF,
TOROIDAL_SURF,
SURF_OF_REVOLUT I ON,
RULED_SURF,
GENERAL | SED_CONE,
QUADRIC_SURF,
SURF_OF_L INEAR_EXTRUSION,
UNSPECIFIED);

END_TYPE;

TYPE IfcTransitionCode = ENUMERATION OF
(DISCONTINUOUS,
CONT INUOUS,
CONTSAMEGRAD | ENT,
CONTSAMEGRAD | ENTSAMECURVATURE ) ;

END_TYPE;

TYPE |fcBSplineCurveForm = ENUMERATION OF
(POLYL INE_FORM,
CIRCULAR_ARC,
ELLIPTIC_ARC,
PARABOL | C_ARC,
HYPERBOL | C_ARC,
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UNSPECIFIED)
END_TYPE;

TYPE |fcSegment IndexSelect = SELECT
(1fcArclindex,
| fcLinelndex);

END_TYPE;

TYPE |fcTrimmingSelect = SELECT
(IfcCartesianPoint,
| fcParameterValue);

END_TYPE;

TYPE |fcTrimmingPreference = ENUMERATION OF
(CARTESIAN,
PARAMETER,
UNSPECIFIED);

END_TYPE;

TYPE [fcProfileTypeEnum = ENUMERATION OF
(CURVE,
AREA);

END_TYPE;

TYPE IfcActorSelect = SELECT
(IfcOrganization,
| fcPerson,
| fcPersonAndOrganization);

END_TYPE;
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TYPE |fcRoleEnum = ENUMERATION OF
(SUPPLIER,
MANUFACTURER,
CONTRACTOR,
SUBCONTRACTOR,
ARCHITECT,
STRUCTURALENGI NEER,
COSTENGINEER,
CLIENT,
BUILDINGOWNER,
BUILDINGOPERATOR,
MECHAN | CALENGI NEER,
ELECTRICALENGINEER,
PROJECTMANAGER,
FACILITIESMANAGER,
CIVILENGINEER,
COMMISS1ONINGENGINEER,
ENGINEER,
OWNER,
CONSULTANT,
CONSTRUCT | ONMANAGER,
F1ELDCONSTRUCT | ONMANAGER,
RESELLER,
USERDEF INED) ;
END_TYPE;

TYPE |fcURIReference = STRING;

END_TYPE;

TYPE | fcAddressTypeEnum = ENUMERATION OF
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(OFFICE,

SITE,

HOME,
DISTRIBUTIONPOINT,
USERDEF INED) ;

END_TYPE;

TYPE |fcActionRequestTypeEnum = ENUMERATION OF
(EMAIL,
FAX,
PHONE,
POST,
VERBAL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcCost|temTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcAppliedValueSelect = SELECT
(IfcMeasureWithUnit,
| fcReference,
I fcvalue);

END_TYPE;

TYPE |fcValue = SELECT

(1 fcDer ivedMeasureValue,
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| fcMeasureValue,
| fcSimplevalue);

END_TYPE;

TYPE |fcDerivedMeasureValue = SELECT
(I fcAbsorbedDoseMeasure,
| fcAccelerationMeasure,
| fcAngularVelocityMeasure,
| fcAreaDensityMeasure,
| fcCompoundP laneAngleMeasure,
| fcCurvatureMeasure,
| fcDoseEquivalentMeasure,
| fcDynamicViscosityMeasure,
| fcElectricCapacitanceMeasure,
| fcElectricChargeMeasure,
| fcElectricConductanceMeasure,
| fcElectricResistanceMeasure,
I fcElectricVoltageMeasure,
| fcEnergyMeasure,
| fcForceMeasure,
| fcFrequencyMeasure,
| fcHeatFluxDensityMeasure,
| fcHeat ingValueMeasure,
IfcllluminanceMeasure,
| fcInductanceMeasure,
I fcIntegerCountRateMeasure,
| fclonConcentrationMeasure,
| fclsothermalMoistureCapacityMeasure,
I fcKinematicViscosityMeasure,

| fcLinearForceMeasure,



| fcLinearMomentMeasure,
IfcLinearStiffnessMeasure,

| fcLinearVelocityMeasure,

| fcLuminousF luxMeasure,

| fcLuminousIntensityDistributionMeasure,
| fcMagnet icF luxDensityMeasure,

| fcMagnet icF luxMeasure,

| fcMassDensi tyMeasure,

| fcMassFlowRateMeasure,

| fcMassPerLengthMeasure,

| fcModulusOfElasticityMeasure,

| fcModulusOfL inearSubgradeReact ionMeasure,
| fcModulusOfRotat ionalSubgradeReact ionMeasure,
| fcModu lusOfSubgradeReact ionMeasure,

| fcMoistureDiffusivityMeasure,

I fcMolecularWeightMeasure,

| fcMomentOf InertiaMeasure,

| fcMonetaryMeasure,

| fcPHMeasure,

| fcPlanarForceMeasure,

| fcPowerMeasure,

| fcPressureMeasure,

| fcRadioActivityMeasure,

| fcRotationalFrequencyMeasure,

| fcRotat ionalMassMeasure,

| fcRotationalStiffnessMeasure,

| fcSect ionModulusMeasure,

I fcSectionalArealntegralMeasure,

| fcShearModu lusMeasure,

| fcSoundPower Leve IMeasure,
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| fcSoundPowerMeasure,

| fcSoundPressureleve IMeasure,

| fcSoundPressureMeasure,

| fcSpeci f icHeatCapacityMeasure,

| fcTemperatureGradientMeasure,

| fcTemperatureRateOfChangeMeasure,
I fcThermalAdmittanceMeasure,

| fcThermalConductivityMeasure,

| fcThermalExpansionCoefficientMeasure,
| fcThermalResistanceMeasure,

| fcThermalTransmittanceMeasure,

| fcTorqueMeasure,

| fcVaporPermeabi | i tyMeasure,

| fcVolumetricFlowRateMeasure,

| fcWarpingConstantMeasure,

| fcWarpingMomentMeasure)

END_TYPE;

TYPE |fcRadioActivityMeasure = REAL;
END_TYPE;

TYPE |fcRotationalFrequencyMeasure = REAL;
END_TYPE;

TYPE |fcRotationalMassMeasure = REAL;

END_TYPE;

TYPE |fcRotationalStiffnessMeasure = REAL;

END_TYPE;



TYPE |fcSectionModulusMeasure = REAL;

END_TYPE;

TYPE |fcSectionalArealntegralMeasure = REAL;
END_TYPE;

TYPE | fcShearModulusMeasure = REAL;
END_TYPE;

TYPE | fcSoundPowerLeve|Measure = REAL;

END_TYPE;

TYPE | fcSoundPowerMeasure = REAL;

END_TYPE;

TYPE | fcSoundPressureleve Measure = REAL;

END_TYPE;

TYPE |fcSoundPressureMeasure = REAL;

END_TYPE;

TYPE |fcSpecificHeatCapacityMeasure = REAL;

END_TYPE;

TYPE |fcTemperatureGradientMeasure = REAL;
END_TYPE;

TYPE |fcTemperatureRateOfChangeMeasure = REAL:

END_TYPE;
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TYPE |fcThermalAdmittanceMeasure = REAL;

END_TYPE;

TYPE |fcThermalConductivityMeasure = REAL;

END_TYPE;

TYPE |fcThermalExpansionCoefficientMeasure = REAL;
END_TYPE;

TYPE |fcThermalResistanceMeasure = REAL;

END_TYPE;

TYPE |fcThermalTransmittanceMeasure = REAL;

END_TYPE;

TYPE |fcTorqueMeasure = REAL;

END_TYPE;

TYPE |fcVaporPermeabilityMeasure = REAL;

END_TYPE;

TYPE |fcVolumetricFlowRateMeasure = REAL;

END_TYPE;

TYPE |fcWarpingConstantMeasure = REAL:
END_TYPE;

TYPE |fcWarpingMomentMeasure = REAL;

END_TYPE;
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TYPE |fcMeasureValue = SELECT
(I fcAmountOfSubstanceMeasure,
| fcAreaMeasure,
| fcComp lexNumber ,
| fcContextDependentMeasure,
| fcCountMeasure,
| fcDescriptiveMeasure,
I fcElectricCurrentMeasure,
| fcLengthMeasure,
| fcLuminousIntensityMeasure,
| fcMassMeasure,
| fcNonNegat ivelLengthMeasure,
| fcNormal isedRat ioMeasure,
| fcNumer icMeasure,
| fcParameterValue,
| fcPlaneAngleMeasure,
| fcPositivelengthMeasure,
| fcPositivePlaneAngleMeasure,
| fcPositiveRatioMeasure,
| fcRat ioMeasure,
I fcSol idAngleMeasure,
| fcThermodynamicTemperatureMeasure,
| fcTimeMeasure,
| fcVolumeMeasure);

END_TYPE:

TYPE |fcSolidAngleMeasure = REAL;

END_TYPE;

TYPE | fcThermodynamicTemperatureMeasure = REAL;
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END_TYPE;

TYPE |fcTimeMeasure = REAL;

END_TYPE;

TYPE |fcVolumeMeasure = REAL;
END_TYPE;

TYPE |fcSimpleValue = SELECT
(1fcBoolean,
| fcDate,
| fcDateTime,
| fcDuration,
Ifcldentifier,
[fclnteger,
| fcLabel,
| fcLogical,
| fcPositivelnteger,
| fcReal,
| fcText,
IfcTime,
| fcTimeStamp);

END_TYPE;

TYPE [fcTime = STRING:
END_TYPE;

TYPE |fcTimeStamp = INTEGER;

END_TYPE;
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TYPE IfcUnit = SELECT
(IfcDerivedUnit,
| fcMonetaryUnit,
| fcNamedUnit);

END_TYPE;

TYPE IfcSIPrefix = ENUMERATION OF
(EXA,
PETA,
TERA,
GIGA,
MEGA,
KILO,
HECTO,
DECA,
DECI,
CENTI,
MILLI,
MICRO,
NANO,
P1CO,
FEMTO,
ATTO);

END_TYPE;

TYPE [fcSIUnitName = ENUMERATION OF
(AMPERE,
BECQUEREL,
CANDELA,
CouLOmB,
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CUBIC_METRE,

DEGREE_CELSIUS,

FARAD,

GRAM,

GRAY,

HENRY,

HERTZ,

JOULE,

KELVIN,

LUMEN,

LUX,

METRE,

MOLE,

NEWTON,

OHM,

PASCAL,

RADIAN,

SECOND,

STEMENS,

SIEVERT,

SQUARE_METRE,

STERADIAN,

TESLA,

VOLT,

WATT,

WEBER) ;
END_TYPE;

TYPE IfcUnitEnum = ENUMERATION OF
(ABSORBEDDOSEUNIT,
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AMOUNTOFSUBSTANCEUNIT,
AREAUNIT,
DOSEEQUIVALENTUNIT,
ELECTRICCAPACITANCEUNIT,
ELECTRICCHARGEUNIT,
ELECTRICCONDUCTANCEUNIT,
ELECTRICCURRENTUNIT,
ELECTRICRESISTANCEUNIT,
ELECTRICVOLTAGEUNIT,
ENERGYUNIT,

FORCEUNIT,
FREQUENCYUNIT,
ILLUMINANCEUNIT,
INDUCTANCEUNIT,
LENGTHUNIT,
LUMINOUSFLUXUNIT,
LUMINOUSINTENSITYUNIT,
MAGNET | CFLUXDENSITYUNIT,
MAGNET | CFLUXUNIT,
MASSUNIT,
PLANEANGLEUNIT,
POWERUNIT,

PRESSUREUNIT,
RADIOACTIVITYUNIT,

SOL | DANGLEUNIT,
THERMODYNAM I CTEMPERATUREUNI T,
TIMEUNIT,

VOLUMEUNIT,

USERDEF INED) ;

END_TYPE;



TYPE |fcDerivedUnitEnum = ENUMERATION OF

(ANGULARVELOCITYUNIT,
AREADENSITYUNIT,
COMPOUNDPLANEANGLEUNIT,
DYNAMICVISCOSITYUNIT,
HEATFLUXDENSITYUNIT,
INTEGERCOUNTRATEUNIT,

| SOTHERMALMO | STURECAPACITYUNIT,

KINEMATICVISCOSITYUNIT,
L INEARVELOCITYUNIT,
MASSDENSITYUNIT,
MASSFLOWRATEUNIT,
MOISTURED IFFUSIVITYUNIT,
MOLECULARWE I GHTUNIT,
SPECIF ICHEATCAPACITYUNIT,
THERMALADMITTANCEUNIT,
THERMALCONDUCTANCEUNIT,
THERMALRES | STANCEUNIT,
THERMALTRANSMITTANCEUNIT,
VAPORPERMEABILITYUNIT,
VOLUMETRICFLOWRATEUNIT,
ROTAT | ONALFREQUENCYUNIT,
TORQUEUNIT,
MOMENTOF INERT IAUNIT,

L INEARMOMENTUNIT,

L INEARFORCEUNIT,
PLANARFORCEUNIT,
MODULUSOFELASTICITYUNIT,
SHEARMODULUSUNIT,
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LINEARST IFFNESSUNIT,
ROTAT | ONALST IFFNESSUNIT,
MODULUSOF SUBGRADEREACT IONUNIT,
ACCELERATIONUNIT,
CURVATUREUNIT,
HEAT INGVALUEUNIT,
ONCONCENTRAT IONUNIT,
LUMINOUSINTENSITYDISTRIBUTIONUNIT,
MASSPERLENGTHUNIT,
MODULUSOFL INEARSUBGRADEREACT IONUNIT,
MODULUSOFROTAT | ONALSUBGRADEREACT IONUNI T,
PHUNIT,
ROTAT | ONALMASSUNIT,
SECT IONAREAINTEGRALUNIT,
SECT |ONMODULUSUNIT,
SOUNDPOWERLEVELUNIT,
SOUNDPOWERUNIT,
SOUNDPRESSURELEVELUNIT,
SOUNDPRESSUREUNIT,
TEMPERATUREGRAD IENTUNIT,
TEMPERATURERATEOFCHANGEUNI T,
THERMALEXPANS | ONCOEFF ICIENTUNIT,
WARP INGCONSTANTUNIT,
WARP INGMOMENTUNI T,
USERDEF INED) ;

END_TYPE;

TYPE |fcArithmeticOperatorEnum = ENUMERATION OF
(ADD,

DIVIDE,
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MULTIPLY,
SUBTRACT) ;
END_TYPE;

TYPE | fcCostScheduleTypeEnum = ENUMERATION OF
(BUDGET,
COSTPLAN,
ESTIMATE,
TENDER,
PRICEDBILLOFQUANTITIES,
UNPRICEDBILLOFQUANTITIES,
SCHEDULEQOFRATES,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcPerformanceHistoryTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcPermitTypeEnum = ENUMERATION OF
(ACCESS,
BUILDING,
WORK,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcProjectOrderTypeEnum = ENUMERATION OF
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(CHANGEORDER,
MAINTENANCEWORKORDER,
MOVEORDER,
PURCHASEORDER,
WORKORDER,

USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcTimeOrRatioSelect = SELECT
(1fcDuration,
| fcRat ioMeasure);

END_TYPE;

TYPE |fcTaskDurationEnum = ENUMERATION OF
(ELAPSEDTIME,
WORKT IME,
NOTDEF INED) ;

END_TYPE;

TYPE |fcRecurrenceTypeEnum = ENUMERATION OF
(DAILY,
WEEKLY,
MONTHLY_BY_DAY_OF_MONTH,
MONTHLY_BY_POSITION,
BY_DAY_COUNT,
BY_WEEKDAY_COUNT,
YEARLY_BY_DAY_OF_MONTH,
YEARLY_BY_POSITION)

END_TYPE;
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TYPE |fcDataOriginEnum = ENUMERATION OF
(MEASURED,
PREDICTED,
SIMULATED,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcWorkCalendar TypeEnum = ENUMERATION OF
(FIRSTSHIFT,
SECONDSHIFT,
THIRDSHIFT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcWorkPlanTypeEnum = ENUMERATION OF
(ACTUAL,
BASELINE,
PLANNED,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fclWorkScheduleTypeEnum = ENUMERATION OF
(ACTUAL,
BASEL INE,
PLANNED,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE |fclnventoryTypeEnum = ENUMERATION OF
(ASSETINVENTORY,
SPACE INVENTORY,
FURN I TURE INVENTORY,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcLoadGroupTypeEnum = ENUMERATION OF
(LOAD_GROUP,
LOAD_CASE,
LOAD_COMBINAT ION,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcActionTypeEnum = ENUMERATION OF
(PERMANENT_G,
VARIABLE_Q,
EXTRAORDINARY_A,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcActionSourceTypeEnum = ENUMERATION OF
(DEAD_LOAD_G,
COMPLETION_GT,
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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,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAnalysisTheoryTypeEnum = ENUMERAT ION OF
(FIRST_ORDER_THEOQRY,

SECOND_ORDER_THEORY,
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THIRD_ORDER_THEORY,
FULL_NONL INEAR_THEORY,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBuildingSystemTypeEnum = ENUMERATION OF
(FENESTRATION,
FOUNDAT ION,
LOADBEARING,
OUTERSHELL,
SHADING,
TRANSPORT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcDistributionSystemEnum = ENUMERATION OF
(AIRCONDITIONING,
AUDI0VISUAL,
CHEMICAL,
CHILLEDWATER,
COMMUN | CATION,
COMPRESSEDAIR,
CONDENSERWATER,
CONTROL,

CONVEY ING,
DATA,
DISPOSAL,

DOMEST | CCOLOWATER,
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DOMEST | CHOTWATER,

DRAINAGE,
EARTHING,
ELECTRICAL,
ELECTROACOUSTIC,
EXHAUST,
FIREPROTECT ION,
FUEL,

GAS,

HAZARDOUS,
HEATING,
LIGHTING,

LIGHTNINGPROTECT ION,
MUN I C1PALSOL | DWASTE,

0lL,

OPERAT IONAL,
POWERGENERATION,
RAINWATER,
REFRIGERATION,
SECURITY,
SEWAGE,
SIGNAL,
STORMWATER,
TELEPHONE,

TV,

VACUUM,

VENT,
VENTILATION,
WASTEWATER,
WATERSUPPLY,
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USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcConnectionTypeEnum = ENUMERATION OF
(ATPATH,
ATSTART,
ATEND,
NOTDEF INED) ;
END_TYPE;

TYPE |fcExternalSpatialElementTypeEnum = ENUMERATION OF
(EXTERNAL,
EXTERNAL_EARTH,
EXTERNAL_WATER,
EXTERNAL_F IRE,
USERDEF INED,
NOTDEF IEND) ;
END_TYPE;

TYPE | fcCurveOrEdgeCurve = SELECT
(I fcBoundedCurve,
| fcEdgeCurve) ;
END_TYPE;

TYPE |fcCurveStyleFontSelect = SELECT
(1 fcCurveStyleFont,
| fcPreDef inedCurveFont);

END_TYPE;
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TYPE |fcTextFontName = STRING;
END_TYPE;

TYPE |fcSizeSelect = SELECT
(IfcDescriptiveMeasure,
| fcLengthMeasure,
| fcNormal isedRat ioMeasure,
| fcPositivelengthMeasure,
| fcPositiveRatioMeasure,
| fcRat ioMeasure);

END_TYPE;

TYPE |fcColourOrFactor = SELECT
(1fcColourRgb,
| fcNormal isedRat ioMeasure);

END_TYPE;

TYPE |fcSpecularHighlightSelect = SELECT
(I fcSpecularExponent,
| fcSpecularRoughness) ;

END_TYPE;

TYPE |fcSpecularExponent = REAL;

END_TYPE;

TYPE |fcSpecularRoughness = REAL:
WHERE
WR1 : {0.0 <= SELF <= 1.0};

END_TYPE;
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TYPE |fcReflectanceMethodEnum = ENUMERATION OF

(BLINN,

FLAT,

GLASS,

MATT,

METAL,
MIRROR,
PHONG,
PLASTIC,
STRAUSS,
NOTDEF INED) ;

END_TYPE;

TYPE |fcColour = SELECT
(IfcColourSpecification,
| fcPreDefinedColour);

END_TYPE;

TYPE IfcTextAlignment = STRING;
WHERE
WR1 : SELF IN ['left", 'right', 'center', 'justify'l;
END_TYPE;

TYPE |fcTextDecoration = STRING;
WHERE
WR1 : SELF IN ['none', 'underline', 'overline', 'line-through', 'blink'];

END_TYPE;

TYPE |fcTextTransformation = STRING;

WHERE
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WR1 : SELF IN ['capitalize', 'uppercase',

END_TYPE;

TYPE |fcPointOrVertexPoint = SELECT
(1fcPoint,
| fcVertexPoint);

END_TYPE;

TYPE | fcSurfaceOrFaceSur face = SELECT
(I fcFaceBasedSur faceModel,
| fcFaceSur face,
| fcSur face);

END_TYPE;

TYPE |fcSolidOrShel | = SELECT
(IfcClosedShel I,
| fcSol idModel ) ;
END_TYPE;

TYPE |fcCsgSelect = SELECT
(1fcBooleanResult,
| fcCsgPrimitivedD);

END_TYPE;

TYPE |fcBooleanOperator = ENUMERATION OF
(UNION,
INTERSECTION,
DIFFERENCE) ;

END_TYPE;

"lowercase',
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TYPE |fcBooleanOperand = SELECT
(1fcBooleanResul t,
| fcCsgPrimitivedD,
| fcHal fSpaceSol id,
| fcSol idModel ) ;
END_TYPE;

TYPE |fcPhysicalOrVirtualEnum = ENUMERATION OF
(PHYSICAL,
VIRTUAL,
NOTDEF INED) ;

END_TYPE;

TYPE IfclInternalOrExternalEnum = ENUMERATION OF
(INTERNAL,
EXTERNAL,
EXTERNAL_EARTH,
EXTERNAL_WATER,
EXTERNAL_F IRE,
NOTDEF INED) ;
END_TYPE;

TYPE |fcSpaceBoundarySelect = SELECT
(IfcExternalSpatialElement,
| fcSpace) ;
END_TYPE;

TYPE |fcElementCompositionEnum = ENUMERATION OF
(COMPLEX,

ELEMENT,
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PARTIAL);
END_TYPE;

TYPE | fcSpaceTypeEnum = ENUMERATION OF

(SPACE,

PARKING,

GFA,

INTERNAL,

EXTERNAL,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE | fcBeamTypeEnum = ENUMERATION OF
(BEAM,
JOIST,
HOLLOWCORE,
LINTEL,
SPANDREL,
T_BEAM,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBuildingElementProxyTypeEnum = ENUMERATION OF
(COMPLEX,
ELEMENT,
PARTIAL,
PROVISIONFORVOID,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE |fcChimneyTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEFINED);

END_TYPE;

TYPE |fcColumnTypeEnum = ENUMERATION OF
(COLUMN,
PILASTER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcCurtainWal ITypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcDoor TypeEnum = ENUMERATION OF
(DOOR,
GATE,
TRAPDOOR,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcDoor TypeOperationEnum = ENUMERATION OF

(SINGLE_SWING_LEFT,
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SINGLE_SWING_RIGHT,
DOUBLE_DOOR_S INGLE_SWING,
DOUBLE_DOOR_S INGLE_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,
ROLL INGUP,
SWING_F I XED_LEFT,
SWING_F IXED_RIGHT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcFootingTypeEnum = ENUMERATION OF
(CAISSON_FOUNDATION,
FOOT ING_BEAM,
PAD_FOOTING,
PILE_CAP,
STRIP_FOOTING,
BASE_FOOT ING_K,
PITMOUTH_FOOT ING_K,

PSC_PILE_FOUNDATION_K,
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RC_PILE_FOUNDATION_K,
SLURRY_WALL_FOUNDATION_K,
SPREAD_FOUNDATION_K,
STEEL_PILE_FOUNDATION_K,
STEEL_SHEET_PILE_FOUNDATION_K,
MAT_FOUNDAT I AON_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcMember TypeEnum = ENUMERATION OF
(BRACE,
CHORD,
COLLAR,
MEMBER,
MULL ION,
PLATE,
POST,
PURLIN,
RAFTER,
STRINGER,
STRUT,
STUD,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcPileTypeEnum = ENUMERATION OF
(BORED,

DRIVEN,
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JETGROUT ING,
COHESION,
FRICTION,
SUPPORT,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcPileConstructionEnum = ENUMERATION OF
(CAST_IN_PLACE,
COMPOSITE,
PRECAST_CONCRETE,
PREFAB_STEEL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcPlateTypeEnum = ENUMERATION OF
(CURTAIN_PANEL,
SHEET,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcRailingTypeEnum = ENUMERATION OF
(HANDRAIL,
GUARDRAIL,
BALUSTRADE,
USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE | fcRampTypeEnum = ENUMERATION OF
(STRAIGHT_RUN_RAMP,
TWO_STRA I GHT_RUN_RAMP,
QUARTER_TURN_RAMP,
TWO_QUARTER_TURN_RAMP,
HALF_TURN_RAMP,

SPIRAL_RAMP,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE | fcRampF|ightTypeEnum = ENUMERATION OF
(STRAIGHT,
SPIRAL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcRoofTypeEnum = ENUMERATION OF
(FLAT_ROOF,
SHED_ROOF,
GABLE_ROOF,
HIP_ROOF,
HIPPED_GABLE_ROOF,
GAMBREL _ROOF,
MANSARD_ROOF ,
BARREL_ROOF,
RAINBOW_ROOF,
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BUTTERFLY_ROOF,
PAVILION_ROOF,
DOME_ROOF,
FREEFORM,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcShadingDeviceTypeEnum = ENUMERATION OF
(JALOUSIE,
SHUTTER,
AWNING,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcSlabTypeEnum = ENUMERATION OF
(FLOOR,
ROOF,
LANDING,
BASESLAB,
INVERT K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE:

TYPE |fcStairTypeEnum = ENUMERATION OF
(STRAIGHT_RUN_STAIR,
TWO_STRAIGHT_RUN_STAIR,

QUARTER_WINDING_STAIR,
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QUARTER_TURN_STAIR,
HALF_WIND ING_STAIR,
HALF_TURN_STAIR,
TWO_QUARTER_WIND ING_STAIR,
TWO_QUARTER_TURN_STAIR,
THREE_QUARTER_WIND ING_STAIR,
THREE_QUARTER_TURN_STAIR,
SPIRAL_STAIR,
DOUBLE_RETURN_STAIR,
CURVED_RUN_STAIR,
TWO_CURVED_RUN_STAIR,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcStairFlightTypeEnum = ENUMERATION OF

(STRAIGHT,

WINDER,

SPIRAL,

CURVED,

FREEFORM,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcWallTypeEnum = ENUMERATION OF
(MOVABLE,
PARAPET,
PARTITIONING,
PLUMBINGIWALL ,
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SHEAR,
SOL IDWALL,
STANDARD,
POLYGONAL,
ELEMENTEDWALL,
WINGWALL_K,
CHESTWALL_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcWindowTypeEnum = ENUMERATION OF
(WINDOW,
SKYLIGHT,
L IGHTDOME,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcWindowTypePartitioningEnum = 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,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE | fcCover ingTypeEnum = ENUMERATION OF
(CEILING,
FLOORING,
CLADDING,
ROOF ING,
MOLDING,
SKIRTINGBOARD,
INSULATION,
MEMBRANE,
SLEEVING,
WRAPPING,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcSpatialZoneTypeEnum = ENUMERATION OF
(CONSTRUCTION,
FIRESAFETY,
LIGHTING,
OCCUPANCY,
SECURITY,
THERMAL ,
TRANSPORT,
VENT ILATION,
CIVIL_STRUCTURE_K,
USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE | fcRoadTypeEnum_K = ENUMERATION OF
(RAMPROAD_K,
APPROACHROAD_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcBridgeTypeEnum_K = ENUMERATION OF
(RC_SLAB_BRIDGE_K,
RC_HOLLOW_SLAB_BRIDGE_K,
RC_T_BEAM_GIRDER_BRIDGE_K,
STEEL_|_BEAM_GIRDER_BRIDGE_K,
PSC_BOX_GIRDER_BRIDGE_K,
STEEL_PLATE_GIRDER_BRIDGE_K,
RAHMEN_BR IDGE_K,
TRUSS_BRIDGE_K,
ARCH_BRIDGE_K,
CABLE_STAYED_BRIDGE_K,
SUSPENS ION_BR IDGE_K,
PREFLEX_GIRDER_BRIDGE_K,
PSC_I_GIRDER_BRIDGE_K,
PSC_SLAB_BRIDGE_K,
PSC_HOLLOW_SLAB_BRIDGE_K,
RC_BOX_GIRDDER_BRIDGE_K,
STEEL_BOX_GIRDDER_BRIDGE_K,
OVERPASS_BRIDGE_K,
RAMP_BRIDGE_K,
APPROACH_BRIDGE_K,
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EXTRADOSED_BRIDGE_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcTunnelTypeEnum_K = ENUMERATION OF
(NATM_K,
TBM_SHIELD_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcLinearRefSpaceTypeEnum_K = ENUMERATION OF
(FRONTAGEROAD_K,
ROADFOOTPATH_K,
ROADMARGINALSTRIP_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcCurvlinearNodeSpaceTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcVerticalSubspaceTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE |fcGridTypeEnum = ENUMERATION OF
(RECTANGULAR,
RADIAL,
TRIANGULAR,
IRREGULAR,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcFlowDirectionEnum = ENUMERATION OF
(SOURCE,
SINK,
SOURCEANDS INK,
NOTDEF INED) ;
END_TYPE;

TYPE |fcDistributionPortTypeEnum = ENUMERATION OF
(CABLE,
CABLECARRIER,
OUCT,
PIPE,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcActuatorTypeEnum = ENUMERATION OF
(ELECTRICACTUATOR,
HANDOPERATEDACTUATOR,
HYDRAUL | CACTUATOR,

PNEUMAT ICACTUATOR,
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THERMOSTAT | CACTUATOR,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcAlarmTypeEnum = ENUMERATION OF
(BELL,
BREAKGLASSBUTTON,
LIGHT,
MANUALPULLBOX
SIREN,
WHISTLE,
USERDEF INED,
NOTDEF INED) ;
END_TYPE:

TYPE |fcControllerTypeEnum = ENUMERATION OF
(FLOATING,
PROGRAMMABLE,
PROPORT |ONAL,,
MULTIPOSITION,
TWOPOSITION,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcFlowlnstrumentTypeEnum = ENUMERATION OF
(PRESSUREGAUGE,
THERMOMETER,

AMMETER,
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FREQUENCYMETER,
POWERFACTORMETER,
PHASEANGLEMETER,
VOLTMETER_PEAK,
VOLTMETER_RMS,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcProtectiveDeviceTrippingUnitTypeEnum = ENUMERATION OF
(ELECTRONIC,
ELECTROMAGNETIC,
RES|DUALCURRENT,
THERMAL,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcSensorTypeEnum = ENUMERATION OF
(CO2SENSOR,
CONDUCTANCESENSOR,
CONTACTSENSOR,
FIRESENSOR,
FLOWSENSOR,
FROSTSENSOR,
GASSENSOR,
HEATSENSOR,
HUMIDITYSENSOR,
|DENT I F |ERSENSOR,

| ONCONCENTRAT | ONSENSOR,
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LEVELSENSOR,
LIGHTSENSOR,
MO STURESENSOR,
MOVEMENTSENSOR,
PHSENSOR,
PRESSURESENSOR,
RAD | AT | ONSENSOR,
RADIOACTIVITYSENSOR,
SMOKESENSOR,
SOUNDSENSOR,
TEMPERATURESENSOR,
WINDSENSOR,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcUnitaryControlElementTypeEnum = ENUMERATION OF
(ALARMPANEL ,
CONTROLPANEL,,
GASDETECT | ONPANEL,,
INDICATORPANEL,
MIMICPANEL,
HUMIDISTAT,
THERMOSTAT,
WEATHERSTATION,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE [fcDistributionChamberElementTypeEnum = ENUMERATION OF
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(FORMEDDUCT,
INSPECT | ONCHAMBER,
INSPECTIONPIT,
MANHOLE,
METERCHAMBER,
SUMP,

TRENCH,
VALVECHAMBER,
COLLECT INGWELL_K,
CATCHORAIN_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcAirToAirHeatRecoveryTypeEnum = ENUMERATION OF
(F I XEDPLATECOUNTERFLOWEXCHANGER,
F | XEDPLATECROSSFLOWEXCHANGER,
F | XEDPLATEPARALLELFLOWEXCHANGER,
ROTARYWHEEL,
RUNAROUNDCO | LLOOP,
HEATPIPE,
TWINTOWERENTHALPYRECOVERYLOOPS,
THERMOS | PHONSEALEDTUBEHEATEXCHANGERS,,
THERMOS | PHONCO | LTYPEHEATEXCHANGERS,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBoilerTypeEnum = ENUMERATION OF

(WATER,
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STEAM,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE | fcBurnerTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcChillerTypeEnum = ENUMERATION OF
(AIRCOOLED,
WATERCOOLED,
HEATRECOVERY,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcCoilTypeEnum = ENUMERATION OF
(DXCOOL INGCOIL,
ELECTRICHEATINGCOIL,
GASHEAT INGCOIL,
HYDRONICCOIL,
STEAMHEAT INGCOIL,
WATERCOOL INGCOIL,
WATERHEAT INGCOIL,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE | fcCondenser TypeEnum = ENUMERATION OF
(AIRCOOLED,
EVAPORAT | VECOOLED,
WATERCOOLED,
WATERCOOLEDBRAZEDPLATE,
WATERCOOLEDSHELLCOIL,
WATERCOOLEDSHELL TUBE,
WATERCOOLEDTUBE INTUBE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcCooledBeamTypeEnum = ENUMERATION OF
(ACTIVE,
PASSIVE,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcCool ingTower TypeEnum = ENUMERATION OF
(NATURALDRAFT,
MECHAN | CAL | NDUCEDDRAFT,
MECHAN | CALFORCEDDRAFT,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcElectricGeneratorTypeEnum = ENUMERATION OF
(CHP,

ENGINEGENERATOR,
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STANDALONE,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcElectricMotor TypeEnum = ENUMERATION OF
(DC,
INDUCT ION,
POLYPHASE,
RELUCTANGESYNCHRONOUS,
SYNCHRONOUS,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcEngineTypeEnum = ENUMERATION OF
(EXTERNALCOMBUST ION,
INTERNALCOMBUST I ON,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcEvaporativeCoolerTypeEnum = ENUMERATION OF
(DIRECTEVAPORAT | VERANDOMMED | AATRCOOLER,
D IRECTEVAPORATIVERIGIDMEDIAAIRCOOLER,
DIRECTEVAPORAT I VESL I NGERSPACKAGEDA IRCOOLER,
D IRECTEVAPORAT | VEPACKAGEDROTARYA IRCOOLER,
DIRECTEVAPORAT | VEA | RWASHER,
INDIRECTEVAPORAT | VEPACKAGEA |RCOOLER,

IND IRECTEVAPORAT I VEWETCOIL,
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IND |RECTEVAPORAT | VECOOL INGTOWERORCO | LCOOLER,
INDIRECTD IRECTCOMBINATION,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcEvaporatorTypeEnum = ENUMERATION OF
(DIRECTEXPANSION,
DIRECTEXPANS | ONSHELLANDTUBE,
DIRECTEXPANS|ONTUBE INTUBE,
D IRECTEXPANS | ONBRAZEDPLATE,
FLOODEDSHELLANDTUBE,
SHELLANDCOIL,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcHeatExchanger TypeEnum = ENUMERATION OF
(PLATE,
SHELLANDTUBE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcHumidifierTypeEnum = ENUMERATION OF
(STEAMINJECTION,
AD I ABAT | CAIRWASHER,
ADIABATICPAN,
ADIABAT ICWETTEDELEMENT,

AD | ABAT ICATOMIZING,
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AD|ABAT I CULTRASONIC,

ADIABATICRIGIDMEDIA,

AD | ABAT | CCOMPRESSEDA IRNOZZLE,

ASS | STEDELECTRIC,

ASS | STEDNATURALGAS,

ASS | STEDPROPANE,

ASS | STEDBUTANE,

ASS I STEDSTEAM,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcMotorConnectionTypeEnum = ENUMERATION OF
(BELTORIVE,
COUPLING,
DIRECTDRIVE,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcSolarDeviceTypeEnum = ENUMERATION OF
(SOLARCOLLECTOR,
SOLARPANEL ,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcTransformer TypeEnum = ENUMERATION OF
(CURRENT,

FREQUENCY,
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INVERTER,
RECTIFIER,
VOLTAGE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcTubeBundleTypeEnum = ENUMERATION OF
(FINNED,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcUnitaryEquipmentTypeEnum = ENUMERATION OF
(AIRHANDLER,
ATRCONDITIONINGUNIT,
DEHUMIDIF IER,
SPLITSYSTEM,
ROOFTOPUNIT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAirTerminalBoxTypeEnum = ENUMERATION OF
(CONSTANTFLOW,
VAR | ABLEFLOWPRESSUREDEPENDANT,
VAR | ABLEFLOWPRESSURE | NDEPENDANT,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE | fcDamper TypeEnum = ENUMERATION OF
(BACKDRAFTDAMPER,
BALANC I NGDAMPER,
BLASTDAMPER,
CONTROLDAMPER,
F IREDAMPER,
F |RESMOKEDAMPER,
FUMEHOODEXHAUST,
GRAV | TYDAMPER,
GRAV I TYREL | EFDAMPER,
REL | EFDAMPER,
SMOKEDAMPER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcElectricDistributionBoardTypeEnum = ENUMERATION OF
(CONSUMERUNIT,
DISTRIBUT IONBOARD,
MOTORCONTROLCENTRE,
SWITCHBOARD,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcElectricTimeControl TypeEnum = ENUMERATION OF
(TIMECLOCK,
TIMEDELAY,

RELAY,
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USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcFlowMeterTypeEnum = ENUMERATION OF
(ENERGYMETER,
GASMETER,
OILMETER,
WATERMETER,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcProtectiveDeviceTypeEnum = ENUMERATION OF
(CIRCUITBREAKER,
EARTHLEAKAGEC IRCU I TBREAKER,
EARTHINGSWITCH,
FUSED | SCONNECTOR,
RESIDUALCURRENTC IRCUI TBREAKER,
RESIDUALCURRENTSWITCH,
VARISTOR,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcSwitchingDeviceTypeEnum = ENUMERATION OF
(CONTACTOR,
DIMMERSWITCH,
EMERGENCYSTOP,

KEYPAD,
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MOMENTARYSWITCH,
SELECTORSWITCH,
STARTER,
SWITCHD I SCONNECTOR,
TOGGLESWITCH,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcValveTypeEnum = ENUMERATION OF
(AIRRELEASE,
ANT I VACUUM,
CHANGEOVER,
CHECK,
COMMISSIONING,
DIVERTING,
DRAWOFFCOCK,
DOUBLECHECK,
DOUBLEREGULAT ING,
FAUCET,

FLUSHING,
GASCOCK,

GASTAP,

| SOLAT ING,
MIXING,
PRESSUREREDUC ING,
PRESSUREREL | EF,
REGULATING,
SAFETYCUTOFF,

STEAMTRAP,
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STOPCOCK,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcCableCarrierFittingTypeEnum = ENUMERATION OF
(BEND,
CROSS,
REDUCER,
TEE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcCableFittingTypeEnum = ENUMERATION OF
(CONNECTOR,
ENTRY,
EXIT,
JUNCTION,
TRANSITION,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcDuctFittingTypeEnum = ENUMERATION OF
(BEND,
CONNECTOR,
ENTRY,
EXIT,

JUNCTION,
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OBSTRUCTION,
TRANSITION,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcdunctionBoxTypeEnum = ENUMERATION OF
(DATA,
POWER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcPipeFittingTypeEnum = ENUMERATION OF
(BEND,
CONNECTOR,
ENTRY,
EXIT,
JUNCTION,
OBSTRUCT ION,
TRANSITION,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcGutterFittingTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE | fcCompressor TypeEnum = ENUMERATION OF
(DYNAMIC,
RECIPROCATING,
ROTARY,
SCROLL,
TROCHO I DAL,
SINGLESTAGE,
BOOSTER,
OPENTYPE,
HERMET I C,
SEMIHERMETIC,
WELDEDSHELLHERMETIC,
ROLLINGPISTON,
ROTARYVANE,
SINGLESCREW,
TWINSCREW,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcFanTypeEnum = ENUMERATION OF
(CENTRIFUGALFORWARDCURVED,
CENTRIFUGALRADIAL,
CENTRIFUGALBACKWARD INCL INEDCURVED,
CENTRIFUGALAIRFOIL,
TUBEAXIAL,
VANEAXIAL,
PROPELLORAX AL,
USERDEF INED,

NOTDEF INED) ;
134



END_TYPE;

TYPE | fcPumpTypeEnum = ENUMERATION OF
(CIRCULATOR,
ENDSUCT ION,
SPLITCASE,
SUBMERS | BLEPUMP,
SUMPPUMP,
VERTICALINLINE,
VERT ICALTURBINE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcCableCarrierSegmentTypeEnum = ENUMERATION OF
(CABLELADDERSEGMENT,
CABLETRAYSEGMENT,
CABLETRUNK INGSEGMENT,
CONDUI TSEGMENT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcCableSegmentTypeEnum = ENUMERATION OF
(BUSBARSEGMENT,
CABLESEGMENT,
CONDUCTORSEGMENT,
CORESEGMENT,
USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE | fcDuctSegmentTypeEnum = ENUMERATION OF
(RIGIDSEGMENT,
FLEXIBLESEGMENT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcPipeSegmentTypeEnum = ENUMERATION OF
(CULVERT,
FLEXIBLESEGMENT,
RIGIDSEGMENT,
GUTTER,
SPOOL,
CLOSEDCONDUIT_K,
PERFORATED_K,
HUMESEGMENT_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcGutterSegmentTypeEnum_K = ENUMERATION OF
(V_TYPE_K,
L_TYPE_K,
U_TYPE_K,
CANAL_TYPE_K,
OPENCHANNEL K,
USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE |fcElectricFlowStorageDeviceTypeEnum = ENUMERATION OF
(BATTERY,
CAPACI TORBANK,
HARMON I CF ILTER,
INDUCTORBANK,
UPS,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcTankTypeEnum = ENUMERATION OF
(BASIN,
BREAKPRESSURE,
EXPANSION,
FEEDANDEXPANSION,
PRESSUREVESSEL,
STORAGE,
VESSEL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAirTerminalTypeEnum = ENUMERATION OF
(DIFFUSER,
GRILLE,
LOUVRE,
REGISTER,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE |fcAudioVisualApplianceTypeEnum = ENUMERATION OF
(AMPLIFIER,
CAMERA,
DISPLAY,
M1CROPHONE,
PLAYER,
PROJECTOR,
RECEIVER,
SPEAKER,
SWITCHER,
TELEPHONE,
TUNER,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcCommunicationsApplianceTypeEnum = ENUMERATION OF
(ANTENNA,
COMPUTER,
FAX,
GATEWAY,
MODEM,
NETWORKAPPL | ANCE,
NETWORKBR 1 DGE,
NETWORKHUB,
PRINTER,

REPEATER,
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ROUTER,
SCANNER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcElectricApplianceTypeEnum = ENUMERATION OF
(DISHWASHER,
ELECTR I CCOOKER,
FREESTAND INGELECTR I CHEATER,
FREESTAND INGFAN,
FREESTAND | NGNATERHEATER,
FREESTAND | NGNATERCOOLER,
FREEZER,
FRIDGE_FREEZER,
HANDDRYER,
KITCHENMACHINE,
MICROWAVE,
PHOTOCOPIER,
REFRIGERATOR,
TUMBLEDRYER,
VEND INGMACHINE,
WASHINGMACHINE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcFireSuppressionTerminal TypeEnum = ENUMERATION OF
(BREECHINGINLET,

FIREHYDRANT,
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HOSEREEL,
SPRINKLER,
SPRINKLERDEFLECTOR,
USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE | fcLampTypeEnum = ENUMERATION OF
(COMPACTFLUORESCENT,
FLUORESCENT,
HALOGEN,
HIGHPRESSUREMERCURY,,
HIGHPRESSURESOD | UM,
LED,
METALHAL IDE,
OLED,
TUNGSTENF | LAMENT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcLightFixtureTypeEnum = ENUMERATION OF
(POINTSOURCE,
DIRECT IONSOURCE,
SECURITYLIGHTING,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcMedicalDeviceTypeEnum = ENUMERATION OF
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(AIRSTATION,
FEEDAIRUNIT,
OXYGENGENERATOR,
OXYGENPLANT,
VACUUMSTATION,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcOutletTypeEnum = ENUMERATION OF
(AUD 10OV ISUALOUTLET,
COMMUN | CAT | ONSOUTLET,
POWEROUTLET,
DATAOUTLET,
TELEPHONEQUTLET,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcSanitaryTerminalTypeEnum = ENUMERATION OF
(BATH,
BIDET,
CISTERN,
SHOWER,
SINK,
SANITARYFOUNTAIN,
TOILETPAN,
URINAL,
WASHHANDBASIN,

WCSEAT,
141



USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcSpaceHeater TypeEnum = ENUMERATION OF
(CONVECTOR,
RADIATOR,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcStackTerminalTypeEnum = ENUMERATION OF
(BIRDCAGE,
CowL,
RAINWATERHOPPER,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcWasteTerminalTypeEnum = ENUMERATION OF

(FLOORTRAP,

FLOORWASTE,

GULLYSUMP,

GULLYTRAP,

ROOFDRAIN,

WASTED | SPOSALUNIT,

WASTETRAP,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;
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TYPE |fcDuctSilencerTypeEnum = ENUMERATION OF
(FLATOVAL,
RECTANGULAR,
ROUND,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE [fcFilterTypeEnum = ENUMERATION OF
(AIRPART ICLEF ILTER,
COMPRESSEDAIRF ILTER,
ODORFILTER,
OILFILTER,
STRAINER,
WATERF I LTER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfclinterceptorTypeEnum = ENUMERATION OF
(CYCLONIC,
GREASE,
olL,
PETROL,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcObjectTypeEnum = ENUMERATION OF
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(PRODUCT,
PROCESS,
CONTROL,
RESOURCE,
ACTOR,
GROUP,
PROJECT,
NOTDEF INED) ;
END_TYPE;

TYPE |fcProjectedOrTrueLengthEnum = ENUMERATION OF
(PROJECTED_LENGTH,
TRUE_LENGTH) ;

END_TYPE;

TYPE |fcStructuralCurveActivityTypeEnum = ENUMERATION OF
(CONST,
LINEAR,
POLYGONAL,
EQUIDISTANT,
SINUS,
PARABOLA,
DISCRETE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcStructuralSurfaceActivityTypeEnum = ENUMERATION OF
(CONST,

BILINEAR,
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DISCRETE,

| SOCONTOUR,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcGlobalOrLocalEnum = ENUMERATION OF
(GLOBAL_COORDS,
LOCAL_COORDS) ;

END_TYPE:

TYPE |fcStructuralActivityAssignmentSelect = SELECT
(1fcElement,
| fcStructural ltem);

END_TYPE;

TYPE |fcModulusOfTranslationalSubgradeReactionSelect = SELECT
(1fcBoolean,
| fcModu lusOfLinear SubgradeReact ionMeasure) ;

END_TYPE;

TYPE |fcModulusOfRotationalSubgradeReactionSelect = SELECT
(1fcBoolean,
| fcModulusOfRotat ionalSubgradeReact ionMeasure);

END_TYPE;

TYPE | fcModulusOfSubgradeReactionSelect = SELECT
(1fcBoolean,
| fcModu lusOfSubgradeReact ionMeasure) ;

END_TYPE;
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TYPE |fcWarpingStiffnessSelect = SELECT
(IfcBoolean,
| fcWarpingMomentMeasure);

END_TYPE;

TYPE I|fcTranslationalStiffnessSelect = SELECT
(I1fcBoolean,
| fcLinearStiffnessMeasure);

END_TYPE;

TYPE |fcRotationalStiffnessSelect = SELECT
(1fcBoolean,
| fcRotationalStiffnessMeasure);

END_TYPE;

TYPE |fcStructuralCurveMember TypeEnum = ENUMERATION OF
(RIGID_JOINED_MEMBER,
PIN_JOINED_MEMBER,
CABLE,
TENS | ON_MEMBER,
COMPRESS | ON_MEMBER,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcStructuralSurfaceMember TypeEnum = ENUMERATION OF
(BEND ING_ELEMENT,
MEMBRANE_ELEMENT,

SHELL,
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USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAlignmentTypeEnum = ENUMERATION OF
(ABSOLUTE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcGridPlacementDirectionSelect = SELECT
(IfcDirection,
IfcVirtualGridintersection);

END_TYPE;

TYPE |fcProductSelect

SELECT
(IfcProduct,
| fcTypeProduct ) ;
END_TYPE;

TYPE |fcEventTypeEnum = ENUMERATION OF

(STARTEVENT,
ENDEVENT,
INTERMED | ATEEVENT,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcEventTriggerTypeEnum = ENUMERATION OF

(EVENTRULE,
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EVENTMESSAGE,
EVENTTIME,
EVENTCOMPLEX,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcProcedureTypeEnum = ENUMERATION OF
(ADVICE_CAUTION,
ADVICE_NOTE,
ADVICE_WARNING,
CALIBRATION,
DIAGNOSTIC,
SHUTDOWN,
STARTUP,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcTaskTypeEnum = ENUMERATION OF

(ATTENDANCE,

CONSTRUCTION,

DEMOLITION,

DISMANTLE,

DISPOSAL,

INSTALLATION,

LOGISTIC,

MAINTENANCE,

MOVE,

OPERATION,
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REMOVAL,
RENOVATION,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcProcessSelect = SELECT
(IfcProcess,
| fcTypeProcess);

END_TYPE;

TYPE | fcSequenceEnum = ENUMERATION OF
(START_START,
START_FINISH,
FINISH_START,
FINISH_FINISH,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcConstructionEquipmentResourceTypeEnum = ENUMERATION OF
(DEMOL I SHING,
EARTHMOV ING,
ERECTING,
HEATING,
LIGHTING,
PAVING,
PUMPING,
TRANSPORT ING,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE |fcConstructionMaterialResourceTypeEnum = ENUMERATION OF
(AGGREGATES,
CONCRETE,
DRYWALL,
FUEL,
GYPSUM,
MASONRY,
METAL,
PLASTIC,
Wooo,
ASPHALT K,
GRANITE_K,
PLYWOOD_K,
RUBBLE_K,
ASCON_K,
BROKENSTONE_K,
STOPPERSTONE_K,
LATEXMOD|F 1EDCONCRETE_K,
NOTDEF INED,
USERDEF INED) ;

END_TYPE;

TYPE |fcEarthworkMaterialResourceTypeEnum_K = ENUMERATION OF
(GRAVEL_K,
SAND K,
SILT_K,

CLAY_K,
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ORGANIC_CLAY_K,
PEAT_K,
REAPING_ROCK_K,
BLASTING_ROCK_SOFT_K,
BLAST ING_ROCK_NORMAL_K,
BLASTING_ROCK_HARD_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcConstructionProductResourceTypeEnum = ENUMERATION OF
(ASSEMBLY,
FORMWORK,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcCrewResourceTypeEnum = ENUMERATION OF
(OFFICE,
SITE,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fclLaborResourceTypeEnum = ENUMERAT ION OF
(ADMINISTRATION,
CARPENTRY,
CLEANING,
CONCRETE,

ORYWALL,
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ELECTRIC,
FINISHING,
FLOORING,
GENERAL,
HVAC,
LANDSCAPING,
MASONRY,,
PAINTING,
PAVING,
PLUMBING,
ROOF ING,
SITEGRADING,
STEELWORK,
SURVEY ING,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcSubContractResourceTypeEnum = ENUMERATION OF
(PURCHASE,
WORK,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcResourceSelect = SELECT
(1 fcResource,
| fcTypeResource);

END_TYPE;
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TYPE |fcPropertySetDefinitionSelect = SELECT
(I fcPropertySetDefinition,
| fcPropertySetDefinitionSet);

END_TYPE;

TYPE | fcComplexPropertyTemplateTypeEnum = ENUMERATION OF
(P_COMPLEX,
Q_COMPLEX) ;

END_TYPE;

TYPE |fcSimplePropertyTemplateTypeEnum = ENUMERATION OF
(P_SINGLEVALUE,
P_ENUMERATEDVALUE,
P_BOUNDEDVALUE,
P_LISTVALUE,
P_TABLEVALUE,
P_REFERENCEVALUE,
Q_LENGTH,
Q_AREA,
Q_VOLUME,
Q_COUNT,
Q_WEIGHT,
Q_TIME);

END_TYPE;

TYPE IfcObjectReferenceSelect = SELECT
(IfcAddress,
| fcAppliedValue,
| fcExternalReference,

| fcMaterialDefinition,
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| fcOrganization,

| fcPerson,

| fcPersonAndOrganization,
IfcTable,

| fcTimeSeries);

END_TYPE;

TYPE IfcClassificationReferenceSelect = SELECT
(IfcClassification,
|fcClassificationReference);

END_TYPE;

TYPE | fcDocumentConfidentialityEnum = ENUMERATION OF
(PUBLIC,
RESTRICTED,
CONF IDENTIAL,
PERSONAL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcDocumentStatusEnum = ENUMERATION OF
(DRAFT,
FINALDRAFT,
FINAL,
REVISION,
NOTDEF INED) ;

END_TYPE;

TYPE | fcDocumentSelect = SELECT
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(1fcDocument Information,
| fcDocumentReference);

END_TYPE;

TYPE IfcLibrarySelect = SELECT
(IfcLibrarylInformation,
| fcLibraryReference);

END_TYPE;

TYPE |fcClassificationSelect = SELECT
(IfcClassification,
|fcClassificationReference);

END_TYPE;

TYPE |fcTimeSeriesDataTypeEnum = ENUMERATION OF
(CONT INUOUS,
DISCRETE,
DISCRETEBINARY,
PIECEWISEBINARY,
PIECEWISECONSTANT,
PIECEWISECONT INUOUS,
NOTDEF INED) ;
END_TYPE;

TYPE IfcCurvelnterpolationEnum = ENUMERATION OF
(LINEAR,
LOG_L INEAR,
LOG_LOG,
NOTDEF INED) ;

END_TYPE;
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TYPE |fcResourceObjectSelect = SELECT
(IfcActorRole,
| fcAppliedValue,
| fcApproval,
I fcConstraint,
| fcContextDependentUnit,
| fcConversionBasedUnit,
| fcExternal Information,
| fcExternalReference,
| fcMaterialDefinition,
| fcOrganization,
| fcPerson,
| fcPersonAndOrganization,
| fcPhysicalQuantity,
| fcProfileDef,
| fcProper tyAbstraction,
| fcTimeSeries);

END_TYPE;

TYPE | fcBenchmarkEnum = ENUMERATION OF

(GREATERTHAN,

GREATERTHANOREQUALTO,

LESSTHAN,

LESSTHANOREQUALTO,

EQUALTO,

NOTEQUALTO,

INCLUDES,

NOT INCLUDES,

INCLUDEDIN,
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NOTINCLUDEDIN) ;
END_TYPE;

TYPE |fcMetricValueSelect = SELECT
(IfcAppliedvalue,
| fcMeasureWithUnit,
| fcReference,
IfcTable,
| fcTimeSeries,
| fcValue);

END_TYPE;

TYPE |fclLogicalOperatorEnum = ENUMERATION OF
(LOGICALAND,
LOGICALOR,
LOGICALXOR,
LOGICALNOTAND,
LOGICALNOTOR) ;
END_TYPE;

TYPE IfcObjectiveEnum = ENUMERATION OF
(CODECOMPL | ANCE,
CODEWAI VER,
DESIGNINTENT,
EXTERNAL,
HEALTHANDSAFETY,
MERGECONFLICT,
MODELV I EW,
PARAMETER,

REQU IREMENT,
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SPECIFICATION,

TRIGGERCONDITION,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcConstraintEnum = ENUMERATION OF
(HARD,
SOFT,
ADVISORY,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcReinforcingBarSur faceEnum = ENUMERATION OF
(PLAIN,
TEXTURED) ;

END_TYPE;

TYPE |fcSectionTypeEnum = ENUMERATION OF
(UNIFORM,
TAPERED) ;

END_TYPE;

TYPE IfcReinforcingBarRoleEnum = ENUMERATION OF
(MAIN,
SHEAR,
L IGATURE,
STUD,

PUNCHING,
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EDGE,

RING,
ANCHORING,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcStateEnum = ENUMERATION OF
(READWRITE,
READONLY,
LOCKED,
READWR | TELOCKED,
READONLYLOCKED) ;

END_TYPE;

TYPE |fcPropertySetTemplateTypeEnum = ENUMERATION OF
(PSET_TYPEDR I VENONLY,
PSET_TYPEDRIVENOVERRIDE,
PSET_OCCURRENCEDRI VEN,
PSET_PERFORMANCEDRIVEN,
QTO_TYPEDRIVENONLY,
QTO_TYPEDR | VENOVERRIDE,
QTO_OCCURRENCEDRI VEN,
NOTDEF INED) ;
END_TYPE;

TYPE |fcDoorStyleOperationEnum = ENUMERATION OF
(SINGLE_SWING_LEFT,
SINGLE_SWING_RIGHT,

DOUBLE_DOOR_S INGLE_SWING,
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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,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcDoorStyleConstructionEnum = ENUMERATION OF
(ALUMINTUM,
HIGH_GRADE_STEEL,
STEEL,
Wooo,
ALUMIN [UM_WOQD,
ALUMINIUM_PLASTIC,
PLASTIC,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcRoadSignEquipmentTypeEnum_K = ENUMERATION OF
160



(DEL INEATOR_K,
TRAFFICSIGN_K,
REFLECT INGMIRROR K,
TRAFF I CSIGNAL K,
USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcPavementAdditionTypeEnum_K = ENUMERATION OF

(PEDESTRIANCROSSWALK_K,

ROADMARKER_K,

SPEEDHUMP_K,

ANTISLIDING_K,

RUMBLESTRIP_K,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcGuardTypeEnum_K = ENUMERATION OF
(CRASH_CUSHION_K,
SOUNDPROOF K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcEarthworkElementTypeEnum_K = ENUMERATION OF
(CUTTING_K,
FILLINGK,
CUTT INGANDF I LLING_K,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE | fcRoadShoulder TypeEnum_K = ENUMERATION OF
(FULLWIDTH_K,
HALFWIDTH_K,
NARROWWIDTH_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcRoadBodyTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcRoadMedianStripTypeEnum = ENUMERATION OF
(GUARDFENCEOFCONCRETE K,
GUARDRAIL_K,
GREENAREA K,
CURBOFCONCRETE_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcCurbTypeEnum_K = ENUMERATION OF
(MOUNTABLE_CURB_K,
BARRIER1_K,
BARRIERZ2_K,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE | fcPavementTypeEnum_K = ENUMERATION OF
(SURFACE_K,
INTERMED | ATECOURSE_K,
SUBBASE_K,
BASECOURSE_K,
LEANCONCRETE_K,
ANTIFREEZINGLAYER_K,
BR1DGEDECKSSURFACING_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcRetainingWal | TypeEnum_K = ENUMERATION OF
(GRAVITY_TYPE_K,
SEMIGRAVITY_TYPE_K,
NON_STANDING_K,
CANT ILEVER_TYPE_K,
L_SHAPED_K,
REVERSED_T_SHAPED_K,
COUNTERFORT_K,
MASONARY_K,
REINFORCED_EARTH_K,
BLOCK_TYPE_K,
PANEL_TYPE_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE |fcCulvertTypeEnum_K = ENUMERATION OF
(ONEWAY_WATERWAY K,
TWOWAY_WATERWAY_K,
THREEWAY_WATERWAY_K,
ONEWAY_PASSAGEWAY_K,
TWOWAY_PASSAGEWAY_K,
ONEWAY_SKEWED_WATERWAY K,
TWOWAY_SKEWED_WATERWAY_K,
THREEWAY_SKEWED_WATERWAY_K,
ONEWAY_SKEWED_PASSAGEWAY_K,
TWOWAY_SKEWED_PASSAGEWAY_K,
STONEF I LLED_CULVERT_TYPE1_K,
STONEF [ LLED_CULVERT_TYPE2_K,
STONEF [ LLED_CULVERT_TYPE3_K,
STONEF I LLED_CULVERT_TYPE4 K,
STONEF I LLED_CULVERT_TYPES_K,
COMMONDUCT_K,
NOTDEF INED,
USERDEF INED) ;

END_TYPE;

TYPE |fcCaissonTypeEnum_K = ENUMERATION OF
(OPEN_K,
BOX_K,
PNEUMATIC_K,
FLOATING_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE | fcBridgeDeckTypeEnum_K = ENUMERATION OF
(APPROACH_SLAB,
USER_DEF INED,
NOT_DEF INED) ;

END_TYPE;

TYPE |fcBridgeTower TypeEnum_K = ENUMERATION OF
(A_SHAPED_K,
H_SHAPED_K,
| _SHAPED_K,
O AMOND_SHAPED_K,
NOTDEF INED,
USERDEF INED) ;

END_TYPE;

TYPE |fcBridgeCableTypeEnum_K = ENUMERATION OF
(SUSPENDER_K,
SUSPENS | ONCABLE_K,
TENSIONCABLE_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgePierTypeEnum_K = ENUMERATION OF
(GRAVITY_TYPE_K,
WALL_TYPE_K,
RAHMEN_P1ER_TYPE_K,
T_SHAPED_TYPE_K,

RAHMEN_ABUT_TYPE_K,
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ARCH_TYPE_K,
V_SHAPED_TYPE_K,
SEMI_GRAVITY_TYPE_K,
USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgeAbutmentTypeEnum_K = ENUMERATION OF
(GRAVITY_TYPE_K,
SEMI_GRAVITY_TYPE_K,
REVERSED_T_SHAPED_TYPE K,
COUNTERFORT_TYPE_K,
RAHMEN_TYPE_K,
RAHMEN_ABUT_TYPE_K,
BOX_TYPE_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgeSpanTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgeSegment TypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgeCopingTypeEnum_K = ENUMERATION OF
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(USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcBridgeGirderTypeEnum_K

ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE [fcTunnellLiningTypeEnum_K = ENUMERATION OF

(GROUNDRE INFORCING_BODY K,
SHORTCRETE_BODY_K,
LINING_BODY_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcTunnelLiningSegmentTypeEnum_K = ENUMERATION OF
(STEEL_SEGMENT_K,
CONCRETE_SEGMENT_K,
CAST_IRON_SEGMENT_K,
COMB INED_SEGMENT_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcCivilElementProxyTypeEnum_K = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE |fcElementAssemb|yTypeEnum = ENUMERATION OF
(ACCESSORY_ASSEMBLY,
ARCH,

BEAM_GRID,

BRACED_FRANE,

GIRDER,

RE INFORCEMENT_UNIT,

RIGID_FRAME,

SLAB_FIELD,

TRUSS,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcBuildingElementPartTypeEnum = ENUMERATION OF
( INSULATION,
PRECASTPANEL,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcDiscreteAccessoryTypeEnum = ENUMERATION OF
(ANCHORPLATE,
BRACKET,
SHOE,
STEELGRATING_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;
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TYPE |fcFastener TypeEnum = ENUMERATION OF
(GLUE,
MORTAR,
WELD,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcMechanicalFastener TypeEnum = ENUMERATION OF
(ANCHORBOLT,
BOLT,
DOWEL,
NAIL,
NAILPLATE,
RIVET,
SCREW,
SHEARCONNECTOR,
STAPLE,
STUDSHEARCONNECTOR,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE IfcReinforcingBarTypeEnum = ENUMERATION OF
(ANCHORING,
EDGE,
L IGATURE,
MAIN,

PUNCHING,
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RING,
SHEAR,
STUD,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcBendingParameterSelect = SELECT
(IfcLengthMeasure,
| fcPlaneAngleMeasure);

END_TYPE;

TYPE |fcReinforcingMeshTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcTendonAnchor TypeEnum = ENUMERAT ION OF
(COUPLER,
FIXED_END,
TENSIONING_END,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcTendonTypeEnum = ENUMERATION OF
(BAR,
COATED,
STRAND,

WIRE,
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USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcGroundReinforcingElementyTypeEnum_K = ENUMERATION OF
(EARTH_ANCHOR_K,
ROCK_BOLT_K,
ROCK_ANCHOR_K,
SHOTCRETE_K,
STEEL_RIB_K,
STEEL_FIBER K,
SYNTHET IC_F IBER_K,
PILE_K,
WIREROPE_K,
BLOCK_K,
CONCRETE_K,
STONE_K,
TEXTILE_K,
NET_K,
PLANT_K,
COUNTERWE IGHT_FILL_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE IfcVibrationlsolatorTypeEnum = ENUMERATION OF
(COMPRESSION,
SPRING,
USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE |fcWaterProofElementTypeEnum_K = ENUMERATION OF
(WATERPROOF _SHEET K,
FLUID_APPLIED_K,
ASPHALT_K,
SEALING_K,
CAULKING_K,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcRoadElementPartTypeEnum_K = ENUMERATION OF
(STABILIZATIONFILTERK,
SPACER_K,

RAILJOINT_K,
EXPANSIONJOINT_K,
TRANSVERSECONTRACT IONJOINT_K,
LONGITUDINALJOINT_K,
CONSTRUCTIONJOINT_K,
STYROFOAM_K,
WIREMESH_K,
PRIMECOAT_K,
TACKCOAT_K,
GEOTEXTILE_K,
DOWERBAR_K,
TIEBARK,

SLIPBAR_K,
BEDJOINT_K,

CUTTINGJOINT_K,
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FOOTPATHBOUNDARYSTONE_K,
ROADBOUNDARYSTONE_K,
INSPECT I ONLADDER_K,
USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcBridgeElementPartTypeEnum_K = ENUMERATION OF
(FLANGE_K,
OVERHANG_K,
FLOORING_K,
VERT ICAL_STIFFENER_K,
LONGITUDINAL_ST IFFENER_K,
WEB_K,
RIB_K,
PLATE_K,
STRAND_K,
BRACING_K,
GIRDERL INKAGE_K,
ANCHORAGE_K,
P1ER_SCOUR_PROTECTION_K,
SHIP_IMPACT_PROTECTION_K,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcTunnelElementPartTypeEnum_K = ENUMERATION OF
(SEGMENT_JOINT_K,
RING_JOINT_K,

USERDEF INED,
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NOTDEF INED) ;
END_TYPE;

TYPE |fcAssembl|yPlaceEnum = ENUMERATION OF
(SITE,
FACTORY,
NOTDEF INED) ;

END_TYPE;

TYPE |fcFurnitureTypeEnum = ENUMERATION OF
(CHAIR,
TABLE,

DESK,

BED,

FILECABINET,

SHELF,

SOFA,

USERDEF INED,

NOTDEF INED) ;
END_TYPE;

TYPE |fcSystemFurnitureElementTypeEnum = ENUMERATION OF
(PANEL,
WORKSURFACE,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcGeographicElementTypeEnum = ENUMERATION OF

(TERRAIN,
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USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcTransportElementTypeEnum = ENUMERATION OF

(ELEVATOR,

ESCALATOR,

MOV | NGWALKWAY

CRANEWAY,

LIFTINGGEAR,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;

TYPE |fcWindowStyleConstructionEnum = ENUMERATION OF
(ALUMINIUM,
HIGH_GRADE_STEEL,
STEEL,
WOooD,
ALUMINTUM_WOO0D,
PLASTIC,
OTHER_CONSTRUCT I ON,
NOTDEF INED) ;

END_TYPE;

TYPE |fcWindowStyleOperationEnum = ENUMERATION OF
(SINGLE_PANEL,
DOUBLE_PANEL_VERTICAL,
DOUBLE_PANEL_HORIZONTAL,

TRIPLE_PANEL_VERTICAL,
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TRIPLE_PANEL_BOTTOM,
TRIPLE_PANEL_TOP,
TRIPLE_PANEL_LEFT,
TRIPLE_PANEL_RIGHT,
TRIPLE_PANEL_HOR I ZONTAL,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcProjectionElementTypeEnum = ENUMERATION OF
(USERDEF INED,
NOTDEFINED);

END_TYPE;

TYPE |fcOpeningElementTypeEnum = ENUMERATION OF
(OPENING,
RECESS,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcVoidingFeatureTypeEnum = ENUMERATION OF

(cutour,

NOTCH,

HOLE,

MITER,

CHAMFER,

EDGE,

USERDEF INED,

NOTDEF INED) ;
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END_TYPE;

TYPE |fcSurfaceFeatureTypeEnum = ENUMERATION OF
(MARK,
TAG,
TREATMENT,
USERDEF INED,
NOTDEF INED) ;
END_TYPE;

TYPE |fcAnalysisModelTypeEnum = ENUMERATION OF
( IN_PLANE_LOADING_20,
OUT_PLANE_LOADING_20,
LOADING_3D,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcOccupant TypeEnum = ENUMERATION OF

(ASSIGNEE,

ASSI1GNOR,

LESSEE,

LESSOR,

LETTINGAGENT,

OWNER,

TENANT,

USERDEF INED,

NOTDEF INED) ;

END_TYPE;
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TYPE |fcDefinitionSelect = SELECT
(IfcObjectDefinition,
| fcPropertyDefinition);

END_TYPE;

TYPE |fcMaterialSelect = SELECT
(IfcMaterialDefinition,
|fcMateriallist,
| fcMater ialUsageDefinition);

END_TYPE;

TYPE |fcDirectionSenseEnum = ENUMERATION OF
(POSITIVE,
NEGATIVE);

END_TYPE;

TYPE | fcCurveFontOrScaledCurveFontSelect = SELECT
(1fcCurveStyleFontAndScal ing,
| fcCurveStyleFontSelect);
END_TYPE;

TYPE IfcFillStyleSelect = SELECT
(IfcColour,
| fcExternal lyDefinedHatchStyle,
I fcFillAreaStyleHatching,
| fcFillAreaStyleTiles);

END_TYPE;

TYPE |fcHatchLineDistanceSelect = SELECT

(I fcPositivelengthMeasure,
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| fcVector);

END_TYPE;

TYPE |fcStyleAssignmentSelect = SELECT
(IfcPresentationStyle,
| fcPresentationStyleAssignment);

END_TYPE;

TYPE |fcPresentationStyleSelect = SELECT
(IfcCurveStyle,
IfcFillAreaStyle,
I fcNul IStyle,
| fcSur faceStyle,
| fcTextStyle);

END_TYPE;

TYPE |fcNulIStyle = ENUMERATION OF
(NULL);
END_TYPE;

TYPE |fcSurfaceSide = ENUMERATION OF
(POSITIVE,
NEGATIVE,
BOTH) ;

END_TYPE;

TYPE |fcSurfaceStyleElementSelect = SELECT
(I fcExternal lyDefinedSur faceStyle,
| fcSur faceStylelLighting,

| fcSur faceStyleRefraction,
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| fcSur faceStyleShading,
| fcSur faceStyleWithTextures);
END_TYPE;

TYPE |fcTextFontSelect = SELECT
(I fcExternal lyDef inedTextFont,
| fcPreDef inedTextFont);

END_TYPE;

TYPE |fcLayeredltem = SELECT
(I fcRepresentation,
| fcRepresentationltem);

END_TYPE;

TYPE |fcGeometricSetSelect = SELECT
(IfcCurve,
| fcPoint,
| fcSur face);

END_TYPE;

TYPE |fcLightEmissionSourceEnum = ENUMERATION OF

(COMPACTFLUORESCENT,

FLUORESCENT,

HI GHPRESSUREMERCURY,,

HI GHPRESSURESOD | UM,

LIGHTEMITTINGDIODE,

LOWPRESSURESOD | UM,

LOWVOLTAGEHALOGEN,

MAINVOLTAGEHALOGEN,

METALHAL I DE,
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TUNGSTENF | LAMENT,
NOTDEF INED) ;
END_TYPE;

TYPE IfcLightDistributionDataSourceSelect = SELECT
(IfcExternalReference,
IfcLight IntensityDistribution);
END_TYPE;

TYPE IfcLightDistributionCurveEnum = ENUMERATION OF
(TYPE_A,
TYPE_B,
TYPE_C,
NOTDEF INED) ;
END_TYPE;

TYPE |fcShel| = SELECT
(1fcClosedShel I,
| fcOpenShel 1)
END_TYPE;

TYPE |fcTextPath = ENUMERATION OF
(LEFT,
RIGHT,
uP,
DOWN) ;
END_TYPE;

TYPE |fcCoordinateReferenceSystemSelect = SELECT

(I fcCoordinateReferenceSystenm,
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| fcGeometr icRepresentationContext);

END_TYPE;

TYPE |fcChangeActionEnum = ENUMERATION OF
(NOCHANGE,
MODIFIED,
ADDED,
DELETED,
NOTDEF INED) ;
END_TYPE;

TYPE | fcDoorPanelOperationEnum = ENUMERATION OF
(SWINGING,
DOUBLE_ACTING,
SLIDING,
FOLDING,
REVOLVING,
ROLL INGUP,
F I XEDPANEL,,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE |fcDoorPanelPositionEnum = ENUMERATION OF
(LEFT,
MIDOLE,
RIGHT,
NOTDEF INED) ;

END_TYPE;
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TYPE | fcPermeableCover ingOperationEnum = ENUMERATION OF
(GRILL,
LOUVER,
SCREEN,
USERDEF INED,
NOTDEF INED) ;

END_TYPE;

TYPE | fcWindowPane|PositionEnum = ENUMERATION OF
(LEFT,
MIDDLE,
RIGHT,
BOTTOM,
TOP,
NOTDEF INED) ;
END_TYPE;

TYPE | fcWindowPanelOperationEnum = ENUMERATION OF
(SIDEHUNGR | GHTHAND,
SIDEHUNGLEFTHAND,
TILTANDTURNR | GHTHAND,
TILTANDTURNLEFTHAND,
TOPHUNG,
BOTTOMHUNG,
PIVOTHORIZONTAL,
PIVOTVERTICAL,
SLIDINGHORIZONTAL,
SLIDINGVERTICAL,
REMOVABLECASEMENT,

F 1 XEDCASEMENT,
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OTHEROPERATION,
NOTDEF INED) ;
END_TYPE;

TYPE | fcCurveOnSur face = SELECT
(| fcCompositeCurveOnSur face,

| fcPcurve);

END_TYPE;

TYPE |fcVectorOrDirection = SELECT
(IfcDirection,
| fcVector);

END_TYPE;

ENTITY [|fcPropertySetDefinition
ABSTRACT SUPERTYPE OF (ONEOF(IfcPreDefinedPropertySet, |fcPropertySet, |fcQuantitySet))
SUBTYPE OF (I fcPropertyDefinition);

INVERSE
DefinesType . SET OF IfcTypeObject FOR HasPropertySets;
|sDef inedBy . SET OF |fcRelDefinesByTemplate FOR RelatedPropertySets;

DefinesOccurrence : SET OF |fcRelDefinesByProperties FOR RelatingPropertyDefinition;
END_ENTITY;

ENTITY IfcPropertyDefinition
ABSTRACT SUPERTYPE OF (ONEOF(|fcPropertySetDefinition, |fcPropertyTemplateDefinition))
SUBTYPE OF (I fcRoot);
INVERSE
HasContext : SET [0:1] OF IfcRelDeclares FOR RelatedDefinitions;
HasAssociations : SET OF IfcRelAssociates FOR RelatedObjects:

END_ENTITY;
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ENTITY |fcRoot

ABSTRACT SUPERTYPE OF (ONEOF(IfcObjectDefinition, |fcPropertyDefinition,

Global ld . |fcGlobal lyUniqueld:;
OwnerHistory : OPTIONAL IfcOwnerHistory;
Name : OPTIONAL IfcLabel;
Description : OPTIONAL IfcText:

UNTQUE
URT @ Globalld;

END_ENTITY;

ENTITY IfcObjectDefinition
ABSTRACT SUPERTYPE OF (ONEOF(|fcContext, IfcObject, |fcTypeObject))
SUBTYPE OF (| fcRoot);
INVERSE

HasAssignments : SET OF |fcRelAssigns FOR RelatedObjects;

Nests : SET [0:1] OF I|fcRelNests FOR RelatedObjects;
| sNestedBy . SET OF |fcRelNests FOR RelatingObject;
HasContext : SET [0:1] OF I|fcRelDeclares FOR RelatedDefinitions:

|sDecomposedBy : SET OF |fcRelAggregates FOR RelatingObject;
Decomposes : SET [0:1] OF I|fcRelAggregates FOR RelatedObjects;
HasAssociations : SET OF |fcRelAssociates FOR RelatedObjects:

END_ENTITY;

ENTITY |fcContext
ABSTRACT SUPERTYPE OF (ONEOF(IfcProject, IfcProjectLibrary))

SUBTYPE OF(IfcObjectDefinition);

ObjectType : OPTIONAL |fcLabel;
LongName : OPTIONAL |fcLabel;
Phase : OPTIONAL IfclLabel:
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RepresentationContexts : OPTIONAL SET [1:?] OF |fcRepresentationContext;

UnitsinContext : OPTIONAL IfcUnitAssignment;
INVERSE
|sDef inedBy . SET OF IfcRelDefinesByProperties FOR RelatedObjects;
Declares : SET OF IfcRelDeclares FOR RelatingContext;
END_ENTITY;

ENTITY |fcProject
SUBTYPE OF (| fcContext);
WHERE
HASNAME © EXISTS(SELFW#IfcRoot .Name);
CORRECTCONTEXT  : NOT(EXISTS(SELFWIfcContext.RepresentationContexts)) OR
(SIZEOF (QUERY(Temp <* SELFWIfcContext.RepresentationContexts |

"IFC4. IFCGEOMETR | CREPRESENTAT | ONSUBCONTEXT' IN TYPEOF (Temp)

NODECOMPOSITION : SIZEOF(SELF#!fcObjectDefinition.Decomposes) = 0;
END_ENTITY;

ENTITY IfcProjectLibrary
SUBTYPE OF(IfcContext):
END_ENTITY;

ENTITY |fcRepresentationContext
ABSTRACT SUPERTYPE;

Contextldentifier : OPTIONAL |fclLabel;
ContextType : OPTIONAL |fclLabel;
I NVERSE

RepresentationsinContext : SET OF |fcRepresentation FOR ContextOf|tems;

END_ENTITY;
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ENTITY |fcGeometricRepresentationContext
SUBTYPE OF (| fcRepresentationContext);

CoordinateSpaceDimension : |fcDimensionCount;

Precision : OPTIONAL IfcReal;
Wor IdCoordinateSystem © | fcAxis2Placement ;
TrueNor th : OPTIONAL IfcDirection;
INVERSE
HasSubContexts : SET OF IfcGeometricRepresentationSubContext FOR ParentContext;

HasCoordinateOperation : SET [0:1] OF IfcCoordinateOperation FOR SourceCRS;
WHERE
NORTH2D : NOT(EXISTS(TrueNorth)) OR (HIINDEX(TrueNorth.DirectionRatios) = 2);

END_ENTITY;

ENTITY [|fcGeometricRepresentationSubContext
SUBTYPE OF (| fcGeometricRepresentationContext);

ParentContext
| fcGeometr icRepresentationContext;

TargetScale © OPTIONAL

| fcPositiveRatioMeasure;

TargetView
| fcGeometricProjectionEnum;

UserDefinedTargetView . OPTIONAL |fclLabel;
DERIVE

SELFH# | fcGeometr icRepresentationContext.Wor |dCoordinateSystem . | fcAxis2Placement
ParentContext.Wor IdCoordinateSystem;

SELFH# | fcGeometr icRepresentationContext.CoordinateSpaceDimension | fcDimensionCount
ParentContext.CoordinateSpaceDimension;

SELFW! fcGeometr icRepresentationContext.TrueNorth . IfcDirection
NVL(ParentContext.TrueNor th,
| fcConvertDirectionInto2D(SELFH#I| fcGeometr icRepresentationContext.Wor |dCoordinateSystem.P[2]));

SELFH# | fcGeometr icRepresentationContext.Precision . |fcReal
NVL(ParentContext.Precision,1.E-5);

187



WHERE

PARENTNOSUB : NOT( "' IFC4. |FCGEOMETR I CREPRESENTAT | ONSUBCONTEXT " IN
TYPEOF (ParentContext));

USERTARGETPROVIDED : (TargetView <> |fcGeometricProjectionEnum.USERDEFINED) OR

((TargetView = | fcGeometricProject ionEnum.USERDEF INED) AND
EXISTS(UserDefinedTargetView));
NOCOORDOPERAT ION : SIZEOF (SELF# I fcGeometr icRepresentationContext.HasCoordinateOperation)
=0;
END_ENTITY;

ENTITY IfcAxis2Placement2D
SUBTYPE OF( | fcPlacement);
RefDirection : OPTIONAL IfcDirection;
DERIVE
P © LIST [2:2] OF IfcDirection := |fcBuild2Axes(RefDirection);
WHERE
REFDIRIS2D  : (NOT (EXISTS (RefDirection))) OR (RefDirection.Dim = 2);
LOCATIONIS2D : SELF#IfcPlacement.Location.Dim = 2;
END_ENTITY;

ENTITY |fcPlacement
ABSTRACT SUPERTYPE OF (ONEOF(|fcAxisiPlacement, |fcAxis2Placement2D, |fcAxis2Placement3D))
SUBTYPE OF (| fcGeometricRepresentationltem);
Location : |fcCartesianPoint;
DERIVE
Dim : IfcDimensionCount := Location.Dim;

END_ENTITY;

ENTITY |fcGeometricRepresentation!tem

ABSTRACT  SUPERTYPE OF  (ONEOF(IfcAnnotationFillArea, |fcBooleanResult, |fcBoundingBox,
| fcCartesianPointlList, | fcCartesianTransformationOperator, | fcCompositeCurveSegment,
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| fcCsgPrimitive3D, |fcCurve, |IfcDirection, |fcFaceBasedSurfaceModel, |fcFillAreaStyleHatching,

[fcFillAreaStyleTiles, | fcGeometricSet, | fcHal fSpaceSol id, | fcLightSource, | fcPlacement,

| fcPlanarExtent, IfcPoint, |fcSectionedSpine, |fcShellBasedSurfaceModel, |fcSolidModel, |fcSurface,
|fcTessel latedltem, |fcTextLiteral, |fcVector))

SUBTYPE OF (I fcRepresentationltem);

END_ENTITY;

ENTITY |fcRepresentationltem

ABSTRACT SUPERTYPE OF (ONEOF(|fcGeometricRepresentationltem, |fcMapped!tem, |fcStyled!tem,
| fcTopologicalRepresentationltem));

INVERSE
LayerAssignment : SET [0:1] OF |fcPresentationlLayerAssignment FOR Assigned!tems:
StyledBy| tem © SET [0:1] OF IfcStyledltem FOR |tem;

END_ENTITY;

ENTITY |fcMapped!tem
SUBTYPE OF (| fcRepresentationltem);
MappingSource : |fcRepresentationMap;
MappingTarget : |fcCartesianTransformationOperator;

END_ENTITY;

ENTITY |fcRepresentationMap;
MappingOrigin . | fcAxis2Placement;

MappedRepresentation : |fcRepresentation;

INVERSE
HasShapeAspects : SET OF IfcShapeAspect FOR PartOfProductDefinitionShape;
MapUsage : SET OF IfcMapped!|tem FOR MappingSource;

WHERE

APPL | CABLEMAPPEDREPR : 'IFC4. |IFCSHAPEMODEL' IN TYPEOF (MappedRepresentation);
END_ENTITY;
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ENTITY |fcRepresentation
ABSTRACT SUPERTYPE OF (ONEOF(|fcShapeModel, |fcStyleModel));

ContextOf | tems . |fcRepresentationContext;

Representationldentifier : OPTIONAL |fclLabel;

RepresentationType . OPTIONAL |fclLabel;
| tems : SET [1:?] OF |fcRepresentation!tem;
I NVERSE

Representat ionMap : SET [0:1] OF IfcRepresentationMap FOR MappedRepresentation;

LayerAssignments . SET OF IfcPresentationLayerAssignment FOR Assignedl|tems;

OfProductRepresentation : SET OF |fcProductRepresentation FOR Representations;

END_ENTITY;

ENTITY | fcShapeModel
ABSTRACT SUPERTYPE OF (ONEOF( I fcShapeRepresentation, |fcTopologyRepresentation))

SUBTYPE OF (| fcRepresentation);

INVERSE
0fShapeAspect : SET [0:1] OF |fcShapeAspect FOR ShapeRepresentations:;

WHERE
WR11 : (SIZEOF(SELF¥I fcRepresentation.0fProductRepresentation) = 1) XOR

(SIZEOF (SELFH#I fcRepresentation.RepresentationMap) = 1) XOR
(SIZEOF (0fShapeAspect) = 1);

END_ENTITY;

ENTITY |fcShapeRepresentation

SUBTYPE OF (| fcShapeModel ) ;

WHERE
CORRECTCONTEXT : 'IFC4. |FCGEOMETRICREPRESENTAT | ONCONTEXT
IN TYPEOF (SELFWI fcRepresentation.ContextOf | tems);
NOTOPOLOGICAL I TEM : SIZEOF (QUERY(temp < Items |

("IFC4. |IFCTOPOLOG I CALREPRESENTATIONITEM' IN TYPEOF(temp))
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AND (NOT(SIZEOF(
['IFC4. IFCVERTEXPOINT ',
"|FC4. IFCEDGECURVE ",
'|FC4. IFCFACESURFACE '] * TYPEOF(temp)) = 1))
)) = 0;
HASREPRESENTAT I ONTYPE © EXISTS(SELFWIfcRepresentation.RepresentationType);

CORRECT I TEMSFORTYPE

| fcShapeRepresentationTypes(SELF# I fcRepresentation.RepresentationType,
SELFY| fcRepresentation. | tems);

HASREPRESENTATIONIDENTIFIER : EXISTS(SELFHI fcRepresentation.Representationldentifier);
END_ENTITY:

ENTITY IfcTopologyRepresentation
SUBTYPE OF (| fcShapeMode! ) ;
WHERE
WR21 : SIZEOF(QUERY(temp <* SELF#|fcRepresentation.|tems |
NOT( ' IFC4. IFCTOPOLOGICALREPRESENTATIONITEM' IN TYPEOF(temp))
)) = 0;
WR22 : EXISTS(SELFWIfcRepresentation.RepresentationType);

WR23 : | fcTopologyRepresentationTypes(SELFH# I fcRepresentation.RepresentationType,
SELFH# | fcRepresentation. Items);

END_ENTITY;

ENTITY |fcShapeAspect;

ShapeRepresentations © LIST [1:?] OF IfcShapeModel;
Name : OPTIONAL IfcLabel;
Description : OPTIONAL |fcText;
ProductDefinitional : IfclLogical;

PartOfProductDefinitionShape : OPTIONAL |fcProductRepresentationSelect;
END_ENTITY;
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ENTITY IfcProductDefinitionShape
SUBTYPE OF (| fcProductRepresentation);
INVERSE
ShapeOfProduct : SET [1:?] OF IfcProduct FOR Representation;
HasShapeAspects : SET OF |fcShapeAspect FOR PartOfProductDefinitionShape;
WHERE
ONLYSHAPEMODEL : SIZEOF (QUERY(temp <* Representations |
(NOT("' IFC4. IFCSHAPEMODEL ' IN TYPEOF(temp)))
)) =0;
END_ENTITY;

ENTITY IfcProductRepresentation
ABSTRACT SUPERTYPE OF (ONEOF(IfcMaterialDefinitionRepresentation, |fcProductDefinitionShape));
Name : OPTIONAL |fclLabel;
Description : OPTIONAL [IfcText;
Representations : LIST [1:?] OF IfcRepresentation;

END_ENTITY;

ENTITY IfcMaterialDefinitionRepresentation
SUBTYPE OF (| fcProductRepresentation);
RepresentedMaterial : IfcMaterial;
WHERE
ONLYSTYLEDREPRESENTATIONS : SIZEOF(QUERY(temp <* Representations |
(NOT( "' IFC4. IFCSTYLEDREPRESENTATION' IN TYPEOF(temp)))
)) = 0;
END_ENTITY;

ENTITY IfcMaterial
SUBTYPE OF(IfcMaterialDefinition);

Name . | fclLabel;
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Description . OPTIONAL |fcText;
Category : OPTIONAL |fclLabel;
INVERSE

HasRepresentation : SET [0:1] OF |fcMaterialDefinitionRepresentation FOR RepresentedMaterial;

IsRelatedWith . SET OF IfcMaterialRelationship FOR RelatedMaterials;
RelatesTo : SET [0:1] OF IfcMaterialRelationship FOR RelatingMaterial;
END_ENTITY;

ENTITY IfcMaterialDefinition

ABSTRACT SUPERTYPE OF (ONEOF(|fcMaterial, |fcMaterialConstituent, |fcMaterialConstituentSet,
| fcMateriallayer, |fcMateriallayerSet, |fcMaterialProfile, |fcMaterialProfileSet));

INVERSE
AssociatedTo . SET OF |fcRelAssociatesMaterial FOR RelatingMaterial;
HasExternalReferences : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects:
HasProperties : SET OF IfcMaterialProperties FOR Material;
END_ENTITY;

ENTITY |fcMaterialConstituent

SUBTYPE OF(lfcMaterialDefinition);

Name : OPTIONAL |fclabel;
Description : OPTIONAL |fcText;
Material © IfcMaterial;
Fraction : OPTIONAL IfcNormalisedRatioMeasure;
Category : OPTIONAL |fclLabel;
INVERSE

ToMaterialConstituentSet : IfcMaterialConstituentSet FOR MaterialConstituents;

END_ENTITY;

ENTITY IfcMaterialConstituentSet

SUBTYPE OF (| fcMaterialDefinition);
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Name . OPTIONAL |fcLabel;
Description : OPTIONAL |fcText;
MaterialConstituents : OPTIONAL SET [1:?] OF IfcMaterialConstituent;

END_ENTITY;

ENTITY |fcMateriallayer

SUBTYPE OF(IfcMaterialDefinition);

Material : OPTIONAL IfcMaterials;
LayerThickness . | fcNonNegat iveLengthMeasure;
IsVentilated : OPTIONAL IfclLogical;
Name : OPTIONAL IfclLabel;
Description © OPTIONAL IfcText:
Category : OPTIONAL IfclLabel;
Priority : OPTIONAL Ifclnteger:

INVERSE

ToMateriallLayerSet : |fcMateriallayerSet FOR Materiallayers;
WHERE
NORMAL I ZEDPRIORITY : NOT(EXISTS(Priority)) OR {0 <= Priority <= 100};

END_ENTITY;

ENTITY IfcMateriallayerWithOffsets
SUBTYPE OF(|fcMateriallayer);
OffsetDirection : |fclLayerSetDirectionEnum;
OffsetValues © ARRAY [1:2] OF IfcLengthMeasure;

END_ENTITY;

ENTITY IfcMateriallayerSet
SUBTYPE OF(IfcMaterialDefinition);
Materiallayers : LIST [1:?] OF I|fcMateriallayer;

LayerSetName : OPTIONAL |fclLabel;
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Description . OPTIONAL |fcText;
DERIVE

TotalThickness : |fcLengthMeasure := |fcMIsTotalThickness(SELF);
END_ENTITY;

ENTITY I|fcMaterialProfile

SUBTYPE OF(IfcMaterialDefinition);

Name : OPTIONAL IfclLabel;

Description © OPTIONAL IfcText;

Material : OPTIONAL IfcMaterials;

Profile © IfcProfileDef;

Priority : OPTIONAL Ifclnteger;

Category : OPTIONAL IfclLabel;
INVERSE

ToMaterialProfileSet : [fcMaterialProfileSet FOR MaterialProfiles;
WHERE
NORMAL I ZEDPRIORITY : NOT(EXISTS(Priority)) OR {0 <= Priority <= 100};
END_ENTITY;

ENTITY IfcMaterialProfileWithOffsets
SUBTYPE OF (I fcMaterialProfile);
OffsetValues : ARRAY [1:2] OF |fcLengthMeasure;
END_ENTITY;

ENTITY [|fcProfileDef

SUPERTYPE OF (ONEOF (| fcArbitraryClosedProfileDef, | fcArbitraryOpenProfileDef,
| fcCompositeProfileDef, |fcDerivedProfileDef, |fcParameterizedProfileDef));
ProfileType : I fcProfileTypeEnum;
ProfileName : OPTIONAL IfclLabel;
INVERSE
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HasExternalReference : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects:
HasProperties . SET OF IfcProfileProperties FOR ProfileDefinition;
END_ENTITY;

ENTITY IfcArbitraryClosedProfileDef
SUBTYPE OF (| fcProfileDef);
OuterCurve : |fcCurve;
WHERE
WR1 : OuterCurve.Dim = 2;
WR2 : NOT('IFC4.IFCLINE" IN TYPEOF(OuterCurve));
WR3 : NOT('IFC4.|FCOFFSETCURVE2D' IN TYPEOF(OuterCurve));
END_ENTITY;

ENTITY IfcArbitraryProfileDefWithVoids
SUBTYPE OF (I fcArbitraryClosedProfileDef);
InnerCurves @ SET [1:?] OF IfcCurve;
WHERE
WR1 : SELF#IfcProfileDef.ProfileType = AREA;
WR2 : SIZEOF(QUERY(temp <* InnerCurves | temp.Dim <> 2)) = 0;

WR3 : SIZEOF(QUERY(temp <* InnerCurves | 'IFC4.IFCLINE' IN TYPEOF(temp))) = O;
END_ENTITY;

ENTITY |fcCurve

ABSTRACT  SUPERTYPE OF  (ONEOF(|fcBoundedCurve, [ fcConic, [fcLine, | fcOffsetCurve?D,
| fcOf fsetCurvedD, |fcPcurve))

SUBTYPE OF (| fcGeometricRepresentationltem);
DERIVE

Dim : |fcDimensionCount := |fcCurveDim(SELF);

END_ENTITY;
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ENTITY |fcBoundedCurve

ABSTRACT  SUPERTYPE OF  (ONEOF(IfcBSplineCurve, |fcCompositeCurve, |fclndexedPolyCurve,

I fcPolyline, |fcTrimmedCurve))
SUBTYPE OF(|fcCurve);
END_ENTITY:

ENTITY [fcBSplineCurve

ABSTRACT SUPERTYPE

SUBTYPE OF (| fcBoundedCurve);
Degree
ControlPointslList
CurveForm
ClosedCurve
Selflntersect

DERIVE
Upper IndexOnControlPoints :

ControlPoints

© Ifclinteger;

: LIST [2:?] OF IfcCartesianPoint;
. | fcBSplineCurveForm;

. |fclogical;

. IfclLogical:

Ifcinteger := (SIZEOF(ControlPointsList) - 1);

ARRAY  [0:100] OF |IfcCartesianPoint

| foListToArray(ControlPointsList,0,Upper IndexOnControlPoints);

WHERE

SAMEDIM : SIZEOF(QUERY(Temp <* ControlPointsList |

Temp.Dim <> ControlPointsList[1].Dim))

=0;
END_ENTITY;

ENTITY |fcBSplineCurveWithKnots
SUBTYPE OF (I fcBSplineCurve);

KnotMultiplicities : LIST [2:?] OF Ifclnteger;

Knots : LIST [2:?] OF |fcParameterValue;
KnotSpec . | fcKnotType;
DERIVE
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Upper IndexOnknots @ Ifclnteger := SIZEOF(Knots);
WHERE
CONSISTENTBSPL INE : |fcConstraintsParamBSpline(Degree, Upper IndexOnKnots,
Upper IndexOnControlPoints, KnotMultiplicities, Knots);
CORRESPONDINGKNOTLISTS : SIZEOF(KnotMultiplicities) = Upper IndexOnKnots:;
END_ENTITY;

ENTITY |fcRationalBSplineCurveWithKnots
SUBTYPE OF (I fcBSplineCurveWithKnots);
WeightsData : LIST [2:?] OF |fcReal;

DERIVE
Weights : ARRAY [0:100] OF | fcReal
|foListToArray(WeightsData,O,SELFYI fcBSp!ineCurve.Upper IndexOnControlPoints);
WHERE
SAMENUMOFWE | GHTSANDPO INTS : SIZEOF (WeightsData)
SIZEOF (SELFH# | fcBSplineCurve.ControlPointsList);
WE | GHTSGREATERZERO I fcCurveWeightsPositive(SELF);
END_ENTITY;

ENTITY IfcCartesianPoint
SUBTYPE OF (| fcPoint);
Coordinates : LIST [1:3] OF IfclLengthMeasure;
DERIVE
Dim : IfcDimensionCount := HIINDEX(Coordinates);
WHERE
CP2DOR3D : HIINDEX(Coordinates) >= 2;
END_ENTITY;

ENTITY IfcPoint

ABSTRACT SUPERTYPE OF (ONEOF(IfcCartesianPoint, |fcPointOnCurve, |fcPointOnSurface))
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SUBTYPE OF (| fcGeometr icRepresentationl|tem);

END_ENTITY;

ENTITY [fcPointOnCurve
SUBTYPE OF (IfcPoint);
BasisCurve © I fcCurve;
PointParameter : [fcParameterValue:;
DERIVE
Dim : IfcDimensionCount := BasisCurve.Dim;

END_ENTITY;

ENTITY IfcPointOnSurface
SUBTYPE OF (IfcPoint);
BasisSur face © | fcSur face;
PointParameterU : |fcParameterValue;
PointParameterV : [fcParameterValue;
DERIVE
Dim : |fcDimensionCount := BasisSurface.Dim;

END_ENTITY;

ENTITY [fcSurface
ABSTRACT SUPERTYPE OF (ONEOF( | fcBoundedSurface, |fcElementarySurface, |fcSweptSurface))
SUBTYPE OF (| fcGeometricRepresentationltem);
DERIVE
Dim : [fcDimensionCount := 3;

END_ENTITY;

ENTITY |fcBoundedSurface

ABSTRACT SUPERTYPE OF (ONEOF(|fcBSplineSurface, |fcCurveBoundedPlane, |fcCurveBoundedSur face,
| fcRectangularTr immedSur face))
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SUBTYPE OF( | fcSurface);

END_ENTITY;

ENTITY |fcBSplineSurface

ABSTRACT SUPERTYPE

SUBTYPE OF (| fcBoundedSur face);

UDegree

\VDegree

ControlPointsList :

Sur faceForm

UClosed

VClosed

Selflntersect
DERIVE

UUpper

VUpper

ControlPoints

© Ifclinteger;

© Ifcinteger;

LIST [2:?] OF LIST [2:?] OF IfcCartesianPoint;
: | fcBSplineSurfaceForm;

© Ifclogical;

© Ifclogicals;

. |fclLogical;

: Ifclnteger := SIZEOF(ControlPointsList) - 1;
: Ifclnteger := SIZEOF(ControlPointsList[1]) - 1;

ARRAY  [0:100] OF ARRAY [0:100] OF

| fcMakeAr rayOfArray(ControlPointsList,

END_ENTITY;

0,UUpper ,0,VUpper ) ;

ENTITY |fcBSplineSurfaceWithKnots

SUBTYPE OF (I fcBSplineSurface);

UMultiplicities :
Wultiplicities
UKnots
VKnots
KnotSpec

DERIVE

KnotVUpper

LIST [2:?] OF Ifcinteger;

© LIST [2:?] OF Ifcinteger:
: LIST [2:?] OF |fcParameterValue;
: LIST [2:?] OF I|fcParameterValue;

. | fcKnotType;

: |fcinteger := SIZEOF(VKnots);
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KnotUUpper : |fcinteger := SIZEOF(UKnots);
WHERE
UDIRECT IONCONSTRAINTS : IfcConstraintsParamBSpline (

SELF# I fcBSplineSurface.UDegree, KnotUUpper,

SELF# 1 fcBSplineSur face.UUpper, UMultiplicities, UKnots):

VDIRECT IONCONSTRAINTS : IfcConstraintsParamBSpline (

SELF# I fcBSplineSur face.VDegree, KnotVUpper,

SELFWI fcBSpl ineSur face.VUpper, VMultiplicities, VKnots);

CORRESPONDINGULISTS @ SIZEOF(UMultiplicities) = KnotUUpper ;

CORRESPONDINGVLISTS = SIZEOF(VMultiplicities) = KnotVUpper :

END_ENTITY;

ENTITY IfcRationalBSplineSurfaceWithKnots
SUBTYPE OF (| fcBSplineSurfaceWithKnots);
WeightsData : LIST [2:?] OF LIST [2:?] OF IfcReal;
DERIVE

Weights : ARRAY [0:100] OF
| fcMakeAr rayOfArray(WeightsData,Q,UUpper,0,VUpper ) ;

WHERE

CORRESPOND INGWE | GHTSDATAL I STS :
S| ZEQF (SELFH# I fcBSp | ineSur face.ControlPointsList))

AND

ARRAY  [0:100]  OF

(SIZEOF (WeightsData)

(SIZEOF (WeightsDatal[1])

SIZEOF (SELFH# I fcBSplineSur face.ControlPointsList[1]));

WE | GHTVALUESGREATERZERO : | fcSurfaceWeightsPositive(SELF);

END_ENTITY;

ENTITY |fcCurveBoundedPlane
SUBTYPE OF (| fcBoundedSur face);
BasisSur face . | fcPlane:

QuterBoundary : IfcCurve;
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InnerBoundaries : SET OF |fcCurve;

END_ENTITY;

ENTITY [fcPlane

SUBTYPE OF (I fcElementarySurface);

END_ENTITY;

ENTITY |fcElementarySurface

ABSTRACT SUPERTYPE OF (ONEOF(IfcCylindricalSurface, |fcPlane))
SUBTYPE OF (| fcSur face);
Position : |fcAxis2Placement3D;
END_ENTITY;
ENTITY [fcCylindricalSurface
SUBTYPE OF (| fcElementarySurface);
Radius : |fcPositivelengthMeasure;
END_ENTITY;
ENTITY |fcAxis2Placement3D
SUBTYPE OF (| fcPlacement);
Axis : OPTIONAL IfcDirection;
RefDirection : OPTIONAL IfcDirection;
DERIVE
P © LIST [3:3] OF IfcDirection := IfcBuildAxes(Axis, RefDirection);
WHERE
LOCATIONIS3D : SELFWIfcPlacement.Location.Dim = 3;
AX1S1S3D © (NOT (EXISTS (Axis))) OR (Axis.Dim = 3);
REFDIRIS3D © (NOT (EXISTS (RefDirection))) OR (RefDirection.Dim = 3);
AX|STOREFDIRPOSITION : (NOT (EXISTS (Axis))) OR (NOT

(IfcCrossProduct (Axis,RefDirection).Magnitude > 0.0);
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AXISANDREFDIRPROVISION : NOT ((EXISTS (Axis)) XOR (EXISTS (RefDirection)));
END_ENTITY;

ENTITY IfcDirection
SUBTYPE OF (| fcGeometricRepresentationltem);
DirectionRatios : LIST [2:3] OF IfcReal;
DERIVE
Dim : IfcDimensionCount := HIINDEX(DirectionRatios);
WHERE
MAGN | TUDEGREATERZERO : SIZEOF(QUERY(Tmp <* DirectionRatios | Tmp < 0.0)) > 0;
END_ENTITY;

ENTITY |fcCurveBoundedSur face
SUBTYPE OF (| fcBoundedSur face)
BasisSurface : IfcSurface;
Boundaries : SET [1:?] OF |fcBoundaryCurve;
ImplicitOuter : IfcBoolean;

END_ENTITY;

ENTITY |fcBoundaryCurve
SUBTYPE OF (| fcComposi teCurveOnSur face);
WHERE
ISCLOSED : SELF#!fcCompositeCurve.ClosedCurve;

END_ENTITY;

ENTITY |fcCompositeCurveOnSurface
SUBTYPE OF (| fcCompositeCurve);
DERIVE
BasisSurface : SET [0:1] OF |fcSurface := |fcGetBasisSurface(SELF);

WHERE
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SAMESURFACE : SIZEOF(BasisSurface) > 0;
END_ENTITY;

ENTITY |fcCompositeCurve
SUBTYPE OF( | fcBoundedCurve);
Segments : LIST [1:?] OF |fcCompositeCurveSegment ;

Selflntersect : |fclLogical;

DERIVE

NSegments © Ifcinteger := SIZEOF(Segments);

ClosedCurve : IfcLogical := Segments[NSegments].Transition <> Discontinuous;
WHERE

CURVECONTINUOUS : ((NOT ClosedCurve) AND (SIZEOF(QUERY(Temp <* Segments | Temp.Transition
Discontinuous)) = 1)) OR ((ClosedCurve) AND (SIZEOF(QUERY(Temp <* Segments | Temp.Transition
Discontinuous)) = 0));

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

ENTITY |fcCompositeCurveSegment
SUBTYPE OF (| fcGeometricRepresentationltem);
Transition : IfcTransitionCode;
SameSense @ |fcBoolean;
ParentCurve : [fcCurve;
DERIVE
Dim : | fcDimensionCount := ParentCurve.Dim;
INVERSE
UsingCurves : SET [1:?] OF |fcCompositeCurve FOR Segments:;
WHERE
PARENT | SBOUNDEDCURVE : (' IFC4. |FCBOUNDEDCURVE' IN TYPEOF (ParentCurve));
END_ENTITY;
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ENTITY |fcReparametrisedCompositeCurveSegment
SUBTYPE OF (| fcCompositeCurveSegment );
ParamLength : |fcParameterValue;
WHERE
POSITIVELENGTHPARAMETER : ParamLength > 0.0;
END_ENTITY;

ENTITY |fcOuterBoundaryCurve
SUBTYPE OF (| fcBoundaryCurve);

END_ENTITY;

ENTITY |fcRectangularTrimmedSur face
SUBTYPE OF (| fcBoundedSur face);

BasisSurface : |fcSurface;

Ut : |fcParameterValue;
Vi : |fcParameterValue;
U2 : |fcParameterValue;
V2 : IfcParameterValue;
Usense : IfcBoolean;
Vsense : IfcBoolean;

WHERE

UTANDUZD I FFERENT : U1 <> U2;

VIANDVZ2D I FFERENT @ V1 <> V2;

USENSECOMPATIBLE : (('IFC4. |FCELEMENTARYSURFACE' IN TYPEOF(BasisSurface)) AND
(NOT ('IFC4.IFCPLANE' IN TYPEOF(BasisSurface)))) OR
(' IFC4. IFCSURFACEOFREVOLUTION' IN TYPEOF(BasisSurface)) OR
(Usense = (U2 > U1));

VSENSECOMPATIBLE : Vsense = (V2 > V1),

END_ENTITY;
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ENTITY |fcSweptSur face
ABSTRACT SUPERTYPE OF (ONEOF(IfcSurfaceOfLinearExtrusion, |fcSurfaceOfRevolution))
SUBTYPE OF (| fcSur face);
SweptCurve : |fcProfileDef;
Position : OPTIONAL |fcAxis2Placement3D;
WHERE
SWEPTCURVETYPE : SweptCurve.ProfileType = |fcProfileTypeEnum.Curve;
END_ENTITY;

ENTITY |fcSurfaceOfLinearExtrusion
SUBTYPE OF (| fcSweptSur face);

ExtrudedDirection : |fcDirection;

Depth . IfcLengthMeasure;
DERIVE
ExtrusionAxis : IfcVector := |fcRepresentationltem() || |fcGeometricRepresentation!tem

() |l IfcVector (ExtrudedDirection, Depth);
WHERE
DEPTHGREATERZERO : Depth > 0.

END_ENTITY;

ENTITY |fcVector
SUBTYPE OF (| fcGeometricRepresentationltem);

Orientation : |fcDirection;

Magnitude : |fcLengthMeasure;
DERIVE

Dim : |fcDimensionCount := Orientation.Dim;
WHERE

MAGGREATEROREQUALZERO : Magnitude >= 0.0;
END_ENTITY;
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ENTITY |fcSurfaceOfRevolution
SUBTYPE OF (| fcSweptSurface);

AxisPosition : |fcAxisiPlacement:

DERIVE
AxisLine © IfcLine := IfcRepresentationltem() || IfcGeometricRepresentationltem () ||
| fcCurve() || IfcLine(AxisPosition.Location,

| fcRepresentationltem() | | | fcGeometr icRepresentation!tem ()

| fcVector (AxisPosition.Z,1.0));

END_ENTITY;

ENTITY |fcAxis1Placement
SUBTYPE OF(IfcPlacement);
Axis : OPTIONAL IfcDirection;

DERIVE
Z © IfcDirection := NVL (IfcNormalise(Axis),
| fcGeometricRepresentationltem () || IfcDirection([0.0,0.0,1.0]));
WHERE
AX1S1S3D © (NOT (EXISTS (Axis))) OR (Axis.Dim = 3);

LOCATIONIS3D : SELFWIfcPlacement.Location.Dim = 3;
END_ENTITY;

ENTITY IfcLine
SUBTYPE OF (| fcCurve);
Pnt : IfcCartesianPoint;
Dir @ I|fcVector;
WHERE
SAMEDIM : Dir.Dim = Pnt.Dim;
END_ENTITY;

ENTITY |fclndexedPolyCurve

SUBTYPE OF( | fcBoundedCurve);
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Points : IfcCartesianPointList;
Segments © OPTIONAL LIST [1:?] OF IfcSegmentIndexSelect:;
Selflntersect : OPTIONAL |fcBoolean;
WHERE
CONSECUTIVE : (SIZEOF(Segments) = 0) OR I|fcConsecut iveSegments(Segments);
END_ENTITY;

ENTITY IfcCartesianPointlist
ABSTRACT SUPERTYPE OF (ONEOF(IfcCartesianPointlList2D, |fcCartesianPointList3D))
SUBTYPE OF (| fcGeometr icRepresentationltem):
DERIVE
Dim : IfcDimensionCount := |fcPointListDim(SELF);

END_ENTITY;

ENTITY IfcCartesianPointList2D
SUBTYPE OF (| fcCartesianPointList);
CoordList : LIST [1:?] OF LIST [2:2] OF IfcLengthMeasure;
END_ENTITY;

ENTITY IfcCartesianPointList3D
SUBTYPE OF (I fcCartesianPointlList);
CoordList : LIST [1:?] OF LIST [3:3] OF |fcLengthMeasure;
END_ENTITY;

ENTITY IfcPolyline
SUBTYPE OF (| fcBoundedCurve);
Points : LIST [2:?] OF IfcCartesianPoint;
WHERE
SAMEDIM : SIZEOF(QUERY(Temp <* Points | Temp.Dim <> Points[1].Dim)) = 0;

END_ENTITY;
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ENTITY [fcTrimmedCurve

SUBTYPE OF (| fcBoundedCurve);

BasisCurve : IfcCurve;

Triml : SET [1:2] OF IfcTrimmingSelect;
Trim2  SET [1:2] OF IfcTrimmingSelect;
SenseAgreement : IfcBoolean;

MasterRepresentation : |fcTrimmingPreference;

WHERE

TRIMTVALUESCONSISTENT : (HIINDEX(Trim1) = 1) OR (TYPEOF(Trim1[1]) <> TYPEOF(Trim1[2]));
TRIM2VALUESCONSISTENT = (HI INDEX(Trim2) = 1) OR (TYPEOF(Trim2[1]) <> TYPEOF(Trim2[2]));

NOTRIMOFBOUNDEDCURVES : NOT('IFC4. |FCBOUNDEDCURVE'

END_ENTITY;

ENTITY IfcConic

ABSTRACT SUPERTYPE OF (ONEOF(IfcCircle,

SUBTYPE OF (I fcCurve);
Position : |fcAxis2Placement;

END_ENTITY;

ENTITY IfcCircle
SUBTYPE OF(IfcConic);
Radius : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY |fcEllipse

SUBTYPE OF (1 fcConic):

SemiAxis1 : |fcPositivelLengthMeasure;

SemiAxis?2 : |fcPositivelLengthMeasure;

END_ENTITY;

| fcEllipse))
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ENTITY |fcOffsetCurve2D
SUBTYPE OF (I fcCurve);
BasisCurve : IfcCurve;
Distance © IfcLengthMeasure;
Selflntersect : IfclLogical;
WHERE
DIMIS2D : BasisCurve.Dim = 2;

END_ENTITY;

ENTITY 1fcOffsetCurvedD

SUBTYPE OF (| fcCurve);
BasisCurve © IfcCurve;
Distance . | fcLengthMeasure;
Selflntersect : |fclLogical;
RefDirection : IfcDirection;

WHERE
DIMIS2D : BasisCurve.Dim = 3;

END_ENTITY;

ENTITY |fcPcurve
SUBTYPE OF (| fcCurve);
BasisSurface @ |fcSurface;
ReferenceCurve : |fcCurve;
WHERE
DIMIS2D : ReferenceCurve.Dim = 2;

END_ENTITY;

ENTITY IfcArbitraryOpenProfileDef

SUBTYPE OF (| fcProfileDef);
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Curve : |fcBoundedCurve;
WHERE
WR11 : ('IFC4. |FCCENTERL INEPROFILEDEF' IN TYPEOF(SELF)) OR
(SELFYI fcProfileDef.ProfileType = |fcProfileTypeEnum.CURVE);
WR12 : Curve.Dim = 2;

END_ENTITY;

ENTITY IfcCenterLineProfileDef
SUBTYPE OF (I fcArbitraryOpenProfileDef);
Thickness : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY |fcCompositeProfileDef
SUBTYPE OF (I fcProfileDef);

Profiles : SET [2:?] OF |fcProfileDef;

Label : OPTIONAL |fclLabel;
WHERE
INVAR I ANTPROF | LETYPE : SIZEOF(QUERY(temp  <x  Profiles | temp.ProfileType <>

Profiles[1].ProfileType)) = 0;

NORECURS I ON : SIZEOF(QUERY(temp <* Profiles | 'IFC4.|FCCOMPOSITEPROFILEDEF' IN
TYPEOF(temp))) = 0O;

END_ENTITY;

ENTITY |fcDerivedProfileDef
SUBTYPE OF (I fcProfileDef);

ParentProfile : |fcProfileDef;

Operator . IfcCartesianTransformationOperator20;
Label| : OPTIONAL |fcLabel;
WHERE

INVARIANTPROF ILETYPE : SELFH#IfcProfileDef.ProfileType = ParentProfile.ProfileType;
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END_ENTITY;

ENTITY IfcMirroredProfileDef
SUBTYPE OF (| fcDer ivedProfileDef);
DERIVE

SELF# | fcDer ivedProfileDef.Operator :

| fcGeometricRepresentationltem() ||

| fcGeometricRepresentationltem() ||

| fcGeometricRepresentationltem() ||

| fcGeometricRepresentationltem() ||

END_ENTITY;

| fcCartesianTransformationOperator2D :=

| fcRepresentation!tem()

| fcCartesianTransformationOperator (

— AxisT

| fcRepresentation!tem()

IfcDirection([-1., 0.]),

— AXis2

| fcRepresentation|tem()

IfcDirection([ 0., 1.1),

— LocalOrigin

| fcRepresentation!tem()

[ fcPoint() || IfcCartesianPoint([0., 0.]),

— Scale

1.) 11

| fcCartesianTransformationOperator20();

ENTITY |fcCartesianTransformationOperator2D

SUBTYPE OF (I fcCartesianTransformationOperator);

DERIVE
U : LIST

[2:2] OF

| fcBaseAxis(2,SELFHI fcCartesianTransformationOperator.Axis1,
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SELFWI fcCar tesianTransformationOperator .Axis2,?);
WHERE
DIMEQUAL2 : SELFWIfcCartesianTransformationOperator.Dim = 2;
AX1S11S2D : NOT(EXISTS(SELFWIfcCartesianTransformationOperator.Axis1)) OR
(SELFWI fcCar tesianTransformationOperator .Axis1.0im = 2);
AX1S21S2D : NOT(EXISTS(SELFWIfcCartesianTransformationOperator.Axis2)) OR

(SELFH#I fcCartesianTransformationOperator .Axis2.0im = 2);
END_ENTITY;

ENTITY I|fcCartesianTransformationOperator

ABSTRACT SUPERTYPE OF (ONEOF (| fcCartesianTransformationOperator2D,
| fcCartesianTransformationOperator3D))

SUBTYPE OF (| fcGeometr icRepresentationltem):
Axis1 : OPTIONAL IfcDirection;
Axis? : OPTIONAL IfcDirection;

LocalOrigin : IfcCartesianPoint;

Scale © OPTIONAL IfcReal;
DERIVE

Scl : IfcReal := NVL(Scale, 1.0);

Dim : |fcDimensionCount := LocalOrigin.Dim;
WHERE

SCALEGREATERZERO : Scl > 0.0;
END_ENTITY;

ENTITY IfcCartesianTransformationOperator3D
SUBTYPE OF(|fcCartesianTransformationOperator);
Axis3 : OPTIONAL IfcDirection;
DERIVE

U I LIST [3:3] OF I fcDirection i=
| fcBaseAxis(3,SELFYI fcCartesianTransformationOperator .Axist,
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SELFWI fcCar tesianTransformationOperator .Axis2,Axis3);
WHERE

DIMIS3D  : SELFWIfcCartesianTransformationOperator.Dim = 3;

AX1S11S3D : NOT(EXISTS(SELFWIfcCartesianTransformationOperator.Axis1)) OR
(SELFWI fcCar tesianTransformationOperator .Axis1.0im = 3);

AX1S21S3D : NOT(EXISTS(SELFWIfcCartesianTransformationOperator.Axis2)) OR
(SELFWI fcCar tesianTransformationOperator .Axis2.0im = 3);

AX1S31S3D : NOT(EXISTS(Axis3)) OR (Axis3.Dim = 3);

END_ENTITY;

ENTITY |fcCartesianTransformationOperator3DnonUniform
SUBTYPE OF (I fcCartesianTransformationOperator3D);
Scale?2 : OPTIONAL |fcReal;

Scale3 : OPTIONAL |fcReal;

DERIVE
Scl2  : IfcReal := NVL(Scale2, SELFWIfcCartesianTransformationOperator.Scl);
Scl3 : IfcReal := NVL(Scale3, SELFWIfcCartesianTransformationOperator.Scl);
WHERE

SCALE2GREATERZERO : Scl2 > 0.0;
SCALE3GREATERZERO : Scl3 > 0.0;
END_ENTITY;

ENTITY IfcCartesianTransformationOperator2bnonUniform
SUBTYPE OF(|fcCartesianTransformationOperator2D);
Scale2 : OPTIONAL |fcReal;
DERIVE
Scl2  : IfcReal := NVL(Scale2, SELFWIfcCartesianTransformationOperator.Scl);
WHERE
SCALE2GREATERZERO : Scl2 > 0.0;

END_ENTITY;
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ENTITY |fcParameterizedProfileDef

ABSTRACT SUPERTYPE OF (ONEOF (| fcAsymmetr icl|ShapeProfileDef, | fcCShapeProf i leDef,
[fcCircleProfileDef, | fcEllipseProfileDef, | fclShapeProfileDef, | fcLShapeProf i leDef,
| fcRectangleProfileDef, | fcTShapeProf i leDef, | fcTrapeziumProfileDef, | fcUShapeProfileDef,

| fcZShapeProfileDef))
SUBTYPE OF (I fcProfileDef);
Position : OPTIONAL |fcAxis2Placement2D;

END_ENTITY;

ENTITY |fcAsymmetriclShapeProfileDef

SUBTYPE OF (| fcParameterizedProfileDef);

Bot tomFlangeWidth : |fcPositivelengthMeasure:;
Overal IDepth . |fcPositivelLengthMeasure;
WebThickness . |fcPositivelLengthMeasure;
Bot tomFlangeThickness : IfcPositivelLengthMeasure;

BottomFlangeFilletRadius : OPTIONAL |fcNonNegativelLengthMeasure;

TopFlangeWidth . | fcPositivelLengthMeasure;
TopF langeThickness : OPTIONAL |fcPositivelLengthMeasure;
TopF langeFi | letRadius : OPTIONAL [fcNonNegativelLengthMeasure;

Bot tomF langeEdgeRadius  : OPTIONAL |fcNonNegativelLengthMeasure;

Bot tomFlangeS|ope : OPTIONAL IfcPlaneAngleMeasure;
TopF | angeEdgeRadius : OPTIONAL IfcNonNegativelengthMeasure;
TopF I angeS|ope : OPTIONAL IfcPlaneAngleMeasure;
WHERE
VAL | DFLANGETH I CKNESS : NOT(EXISTS(TopFlangeThickness)) OR ((BottomFlangeThickness +

TopFlangeThickness) < Overal |Depth);

VAL |DWEBTH | CKNESS : (WebThickness < BottomFlangeWidth) AND (WebThickness <
TopF langeWidth);

VAL IDBOTTOMF ILLETRADIUS : (NOT(EXISTS(BottomFlangeFilletRadius))) OR

(BottomFlangeFilletRadius <= (BottomFlangeWidth -
WebThickness)/2.);
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VALIDTOPF ILLETRADIUS : (NOT(EXISTS(TopFlangeFil letRadius))) OR

(TopFlangeFi | letRadius <= (TopFlangeWidth — WebThickness)/2.);
END_ENTITY;

ENTITY |fcCShapeProfileDef

SUBTYPE OF (| fcParameter izedProfileDef);

Depth : IfcPositiveLengthMeasure;
Width : IfcPositivelLengthMeasure;
WallThickness : IfcPositivelLengthMeasure;
Girth . |fcPositivelLengthMeasure;

InternalFilletRadius : OPTIONAL |fcNonNegativelLengthMeasure;
WHERE
VALIDGIRTH © Girth < (Depth / 2.);

VAL IDINTERNALF ILLETRADIUS : NOT(EXISTS(InternalFilletRadius)) OR

((InternalFilletRadius <= Width/2. - WallThickness) AND
(InternalFilletRadius <= Depth/2. - WallThickness)):
VAL |DWALLTHICKNESS : (WallThickness < Width/2.) AND (WalIThickness < Depth/2.):
END_ENTITY;

ENTITY IfcCircleProfileDef
SUBTYPE OF (| fcParameterizedProfileDef);
Radius : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY IfcCircleHol lowProfileDef
SUBTYPE OF(IfcCircleProfileDef);
WallThickness : |fcPositivelengthMeasure;
WHERE
WR1 : WallThickness < SELFWIfcCircleProfileDef.Radius;
END_ENTITY;
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ENTITY IfcEllipseProfileDef
SUBTYPE OF (| fcParameter izedProfileDef);
SemiAxis1 : IfcPositivelengthMeasure;
SemiAxis2 : |fcPositivelengthMeasure;

END_ENTITY;

ENTITY [|fclShapeProfileDef

SUBTYPE OF (| fcParameterizedProfileDef);

Overal IWidth . |fcPositivelLengthMeasure;
Overal IDepth : | fcPositivelengthMeasure;
WebThickness : | fcPositivelengthMeasure;
FlangeThickness : |fcPositivelengthMeasure;
FilletRadius . OPTIONAL [ fcNonNegativelLengthMeasure;

FlangeEdgeRadius : OPTIONAL |fcNonNegativelLengthMeasure;
FlangeS|ope : OPTIONAL IfcPlaneAngleMeasure;
WHERE

VAL IDFLANGETHICKNESS : (2. * FlangeThickness) < Overal |Depth;

VAL IDWEBTHICKNESS : WebThickness < Overal IWidth;

VALIDFILLETRADIUS : NOT(EXISTS(FilletRadius)) OR
((FilletRadius <= (Overal IWidth — WebThickness)/2.) AND
(FilletRadius <= (OverallDepth - (2. * FlangeThickness))/2.));

END_ENTITY;

ENTITY |fcLShapeProfileDef

SUBTYPE OF (| fcParameter izedProfileDef);

Depth . |fcPositivelLengthMeasure;
Width : OPTIONAL |fcPositivelLengthMeasure;
Thickness . |fcPositivelLengthMeasure;

FilletRadius : OPTIONAL |fcNonNegativelLengthMeasure;
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EdgeRadius  : OPTIONAL |fcNonNegat ivelLengthMeasure;
LegSlope : OPTIONAL |fcPlaneAngleMeasure;
WHERE
VALIDTHICKNESS : (Thickness < Depth) AND (NOT(EXISTS(Width)) OR (Thickness < Width));
END_ENTITY;

ENTITY IfcRectangleProfileDef
SUPERTYPE OF (ONEOF(|fcRectangleHol lowProfileDef, I|fcRoundedRectangleProfileDef))
SUBTYPE OF (| fcParameter izedProfileDef);
XDim : |fcPositivelLengthMeasure;
YDim : IfcPositivelLengthMeasure;

END_ENTITY;

ENTITY |fcRectangleHol lowProfileDef

SUBTYPE OF (| fcRectangleProfileDef);
WallThickness : IfcPositivelLengthMeasure;
InnerFilletRadius : OPTIONAL |fcNonNegativelengthMeasure;
OuterFilletRadius : OPTIONAL |fcNonNegativelengthMeasure;

WHERE
VAL IDWALLTHICKNESS : (WallThickness < (SELFWIfcRectangleProfileDef.XDim/2.)) AND

(WalIThickness < (SELFWIfcRectangleProfileDef.YDim/2.));

VALIDINNERRADIUS @ NOT(EXISTS(InnerFilletRadius)) OR

((InnerFilletRadius <= (SELFW| fcRectangleProfileDef . XDim/2.
WallThickness)) AND

(InnerFilletRadius <= (SELFW | fcRectangleProfileDef.YDim/2.
Wal IThickness))):

VALIDOUTERRADIUS @ NOT(EXISTS(OuterFilletRadius)) OR
((OuterFilletRadius <= (SELFWIfcRectangleProfileDef.XDim/2.)) AND
(OuterFilletRadius <= (SELFWIfcRectangleProfileDef.YDim/2.)));
END_ENTITY;
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ENTITY IfcRoundedRectangleProfileDef
SUBTYPE OF (| fcRectangleProfileDef);
RoundingRadius : |fcPositivelLengthMeasure;
WHERE
VALIDRADIUS : ((RoundingRadius <= (SELFWIfcRectangleProfileDef.XDim/2.)) AND

(RoundingRadius <= (SELF¥|fcRectangleProfileDef.YDim/2.)));

END_ENTITY;

ENTITY |fcTShapeProfileDef

SUBTYPE OF (| fcParameter izedProfileDef);

Depth : | fcPositivelengthMeasure;
FlangeWidth : | fcPositivelengthMeasure;
WebThickness . |fcPositivelLengthMeasure;
FlangeThickness : |fcPositivelLengthMeasure;
FilletRadius : OPTIONAL IfcNonNegativelengthMeasure;

FlangeEdgeRadius : OPTIONAL |fcNonNegativelLengthMeasure;

WebEdgeRadius : OPTIONAL IfcNonNegativelLengthMeasure;
WebS | ope : OPTIONAL |fcPlaneAngleMeasure;
FlangeS|ope : OPTIONAL |fcPlaneAngleMeasure;

WHERE

VAL IDFLANGETHICKNESS : FlangeThickness < Depth;
VAL IDWEBTHICKNESS : WebThickness < FlangeWidth:

END_ENTITY;

ENTITY IfcTrapeziumProfileDef
SUBTYPE OF (| fcParameter izedProfileDef);
BottomXDim : |fcPositivelLengthMeasure;
TopXDim © | fcPositivelengthMeasure;

YDim . | fcPositivelLengthMeasure;
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TopXOffset : |fcLengthMeasure;

END_ENTITY;

ENTITY |fcUShapeProfileDef
SUBTYPE OF (I fcParameter izedProfileDef);

Depth . | fcPositivelLengthMeasure;
FlangeWidth . | fcPositivelLengthMeasure;
WebThickness . | fcPositivelLengthMeasure;

FlangeThickness : |fcPositivelLengthMeasure:

FilletRadius : OPTIONAL [fcNonNegativelengthMeasure;
EdgeRadius : OPTIONAL |fcNonNegativelengthMeasure;
FlangeS|ope : OPTIONAL |fcPlaneAngleMeasure;

WHERE

VAL IDFLANGETHICKNESS : FlangeThickness < (Depth / 2.);
VAL | DWEBTH | CKNESS : WebThickness < FlangeWidth;

END_ENTITY;

ENTITY |fcZShapeProfileDef
SUBTYPE OF (| fcParameter izedProfileDef);

Depth . |fcPositivelLengthMeasure;
FlangeWidth . |fcPositivelLengthMeasure;
WebThickness . | fcPositivelLengthMeasure;

FlangeThickness : |fcPositivelLengthMeasure:

FilletRadius : OPTIONAL |fcNonNegativelLengthMeasure;
EdgeRadius : OPTIONAL |fcNonNegativelLengthMeasure;
WHERE

VAL IDFLANGETHICKNESS : FlangeThickness < (Depth / 2.);

END_ENTITY;

ENTITY |fcExternalReferenceRelationship
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SUBTYPE OF (| fcResourcelevelRelationship):
RelatingReference . | fcExternalReference;
RelatedResourceObjects : SET [1:?] OF |fcResourceObjectSelect;

END_ENTITY;

ENTITY |fcResourcelLevelRelationship

ABSTRACT SUPERTYPE OF (ONEOF (| fcApprovalRelationship, | fcCurrencyRelationship,
| fcDocument InformationRelationship, |fcExternalReferenceRelationship, |IfcMaterialRelationship,
| fcOrganizationRelationship, |fcPropertyDependencyRelationship, |fcResourceApprovalRelationship,
| fcResourceConstraintRelationship));

Name : OPTIONAL |fclLabel;
Description : OPTIONAL |fcText;

END_ENTITY;

ENTITY |fcApprovalRelationship
SUBTYPE OF (| fcResourcelevelRelationship);
RelatingApproval : |fcApproval;
RelatedApprovals : SET [1:?] OF |fcApproval;
END_ENTITY;

ENTITY |fcApproval;

Identifier : OPTIONAL Ifcldentifier;
Name : OPTIONAL IfclLabel;
Description : OPTIONAL IfcText:
TimeOfApproval : OPTIONAL |fcDateTime;
Status : OPTIONAL |fclLabel;
Level : OPTIONAL Ifclabel;
Qualifier : OPTIONAL |fcText;
Request ingApproval : OPTIONAL IfcActorSelect;
GivingApproval : OPTIONAL IfcActorSelect;
INVERSE
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HasExternalReferences : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects;

ApprovedObjects . SET OF IfcRelAssociatesApproval FOR RelatingApproval:
ApprovedResour ces : SET OF IfcResourceApprovalRelationship FOR RelatingApproval;
IsRelatedWith : SET OF IfcApprovalRelationship FOR RelatedApprovals;
Relates : SET OF IfcApprovalRelationship FOR RelatingApproval;

WHERE

HASIDENT IFIERORNAME : EXISTS (ldentifier) OR EXISTS (Name):
END_ENTITY;

ENTITY IfcOrganization:

ldentification : OPTIONAL [fcldentifier;

Name © IfclLabel;

Description © OPTIONAL [fcText:

Roles © OPTIONAL LIST [1:?] OF IfcActorRole;

Addresses © OPTIONAL LIST [1:?] OF I|fcAddress:;

INVERSE

IsRelatedBy : SET OF IfcOrganizationRelationship FOR RelatedOrganizations;

Relates : SET OF IfcOrganizationRelationship FOR RelatingOrganization;

Engages : SET OF IfcPersonAndOrganization FOR TheOrganization;
END_ENTITY;

ENTITY |fcActorRole;

Role I fcRoleEnum;

UserDefinedRole : OPTIONAL IfclLabel;

Description : OPTIONAL |fcText;
INVERSE

HasExternalReference : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects;
WHERE
WR1 : (Role < IfcRoleEnum.USERDEFINED) OR

((Role = |fcRoleEnum.USERDEFINED) AND
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EXISTS(SELF.UserDefinedRole));
END_ENTITY;

ENTITY IfcAddress
ABSTRACT SUPERTYPE OF (ONEOF(|fcPostalAddress, |fcTelecomAddress));
Purpose : OPTIONAL |fcAddressTypeEnum;
Description : OPTIONAL IfcText:

UserDefinedPurpose : OPTIONAL |fclLabel:

INVERSE
OfPerson : SET OF IfcPerson FOR Addresses;
OfOrganization : SET OF IfcOrganization FOR Addresses;
WHERE

WR1 : (NOT(EXISTS(Purpose))) OR
((Purpose <> |fcAddressTypeEnum.USERDEFINED) OR
((Purpose = | fcAddressTypeEnum.USERDEF INED) AND
EXISTS(SELF.UserDef inedPurpose)));
END_ENTITY;

ENTITY |fcPostalAddress
SUBTYPE OF( | fcAddress):

Internallocation : OPTIONAL |fclLabel;

AddressLines © OPTIONAL LIST [1:?] OF IfcLabel;
PostalBox : OPTIONAL IfclLabel;
Town : OPTIONAL IfclLabel;
Region : OPTIONAL [fclLabel;
PostalCode : OPTIONAL IfcLabel;
Country : OPTIONAL IfcLabel;
WHERE

WR1 : EXISTS (Internallocation) OR

EXISTS (AddressLines) OR
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EXISTS (PostalBox) OR

EXISTS (PostalCode) OR

EXISTS (Town) OR

EXISTS (Region) OR

EXISTS (Country);

END_ENTITY;

ENTITY |fcTelecomAddress

SUBTYPE OF (| fcAddress);

TelephoneNumbers
FacsimileNumbers

PagerNumber

: OPTIONAL LIST [1:?] OF IfclLabel:
: OPTIONAL LIST [1:?] OF IfclLabel:
: OPTIONAL [fcLabel;

ElectronicMailAddresses : OPTIONAL LIST [1:?] OF IfclLabel;

WWWHomePageURL
Messaging!Ds

WHERE

: OPTIONAL |fcURIReference;
: OPTIONAL LIST [1:?] OF IfcURIReference;

MINIMUMDATAPROVIDED : EXISTS (TelephoneNumbers) OR

END_ENTITY;

ENTITY |fcPerson;
Identification
Fami | yName
GivenName
MiddleNames

PrefixTitles

EXISTS (FacsimileNumbers) OR

EXISTS (PagerNumber) OR

EXISTS (ElectronicMailAddresses) OR
EXISTS (WWWHomePageURL) OR

EXISTS (MessaginglDs);

: OPTIONAL Ifcldentifier;

: OPTIONAL IfcLabel:;

: OPTIONAL |fclLabel:

: OPTIONAL LIST [1:?] OF IfclLabel:;
: OPTIONAL LIST [1:?] OF IfclLabel:;
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SuffixTitles : OPTIONAL LIST [1:?] OF IfclLabel;

Roles © OPTIONAL LIST [1:?] OF IfcActorRole;

Addresses © OPTIONAL LIST [1:?] OF I|fcAddress:;
INVERSE

Engaged|n : SET OF IfcPersonAndOrganization FOR ThePerson;
WHERE

|DENT | FIABLEPERSON : EXISTS(Identification) OR EXISTS(FamilyName) OR EXISTS(GivenName);

VAL |DSETOFNAMES © NOT EXISTS(MiddleNames) OR EXISTS(FamilyName) OR EXISTS(GivenName);

END_ENTITY;

ENTITY |fcPersonAndOrganization;

ThePerson : | fcPerson;

TheOrganization : I|fcOrganization;

Roles © OPTIONAL LIST [1:?] OF IfcActorRole;
END_ENTITY;

ENTITY IfcOrganizationRelationship
SUBTYPE OF (| fcResourcelevelRelationship);
RelatingOrganization : IfcOrganization;
RelatedOrganizations : SET [1:?] OF IfcOrganization;
END_ENTITY;

ENTITY IfcRelAssociatesApproval
SUBTYPE OF( | fcRelAssociates);
RelatingApproval : |fcApproval;
END_ENTITY;

ENTITY |fcRelAssociates

ABSTRACT  SUPERTYPE OF  (ONEOF(IfcRelAssociatesApproval,
| fcRelAssociatesConstraint, | fcRelAssociatesDocument,
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| fcRelAssociatesMaterial))
SUBTYPE OF(IfcRelationship);
RelatedObjects : SET [1:?] OF IfcDefinitionSelect;

END_ENTITY;

ENTITY IfcRelationship

ABSTRACT SUPERTYPE OF (ONEOF(IfcRelAssigns, |fcRelAssociates, |fcRelConnects, |fcRelDeclares,
| fcRe |Decomposes, |fcRelDefines))

SUBTYPE OF( | fcRoot):
END_ENTITY:

ENTITY |fcRelAssigns

ABSTRACT SUPERTYPE OF (ONEOF (| fcRelAssignsToActor, | fcRelAssignsToControl,
| fcRelAssignsToGroup, |fcRelAssignsToProcess, |fcRelAssignsToProduct, |fcRelAssignsToResource))

SUBTYPE OF(IfcRelationship);
RelatedObjects : SET [1:?] OF IfcObjectDefinition;
RelatedObjectsType : OPTIONAL |fcObjectTypeEnum;
WHERE
WR1 : IfcCorrectObjectAssignment (RelatedObjectsType, RelatedObjects);
END_ENTITY;

ENTITY |fcRelAssignsToActor
SUBTYPE OF (| fcRelAssigns);
RelatingActor @ IfcActor;
ActingRole : OPTIONAL IfcActorRole;
WHERE

NOSELFREFERENCE : SIZEOF(QUERY(Temp <* SELFH#IfcRelAssigns.RelatedObjects | RelatingActor :=:
Temp)) = 0;

END_ENTITY;

ENTITY IfcActor
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SUBTYPE OF(IfcObject);
TheActor : IfcActorSelect;
INVERSE
IsActingUpon : SET OF IfcRelAssignsToActor FOR RelatingActor;

END_ENTITY;

ENTITY IfcObject

ABSTRACT SUPERTYPE OF (ONEOF(IfcActor, IfcControl, |fcGroup, |fcProcess,
| fcResource))

SUBTYPE OF(|fcObjectDefinition);
ObjectType  : OPTIONAL IfclLabel;
INVERSE
IsDeclaredBy : SET [0:1] OF |fcRelDefinesByObject FOR RelatedObjects;
Declares : SET OF IfcRelDefinesByObject FOR RelatingObject:
| sTypedBy © SET [0:1] OF I|fcRelDefinesByType FOR RelatedObjects:
IsDefinedBy : SET OF IfcRelDefinesByProperties FOR RelatedObjects;
WHERE

UN | QUEPROPERTYSETNAMES : ((SIZEOF(1sDef inedBy)
| fcUniqueDefinitionNames(|sDefinedBy));

END_ENTITY;

ENTITY IfcControl

| fcProduct,

OR

ABSTRACT SUPERTYPE OF (ONEOF (| fcAct ionRequest , | fcCost|tem, | fcCostSchedule,

| fcPer formanceHistory, IfcPermit, IfcProjectOrder, IfcWorkCalendar, |fcWorkControl))
SUBTYPE OF(IfcObject);
Identification : OPTIONAL [fcldentifier;
INVERSE
Controls : SET OF IfcRelAssignsToControl FOR RelatingControl;

END_ENTITY;

ENTITY [|fcActionRequest
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SUBTYPE OF(|fcControl);
PredefinedType : OPTIONAL |fcActionRequestTypeEnum;
Status : OPTIONAL IfclLabel;
LongDescription : OPTIONAL |fcText;

END_ENTITY;

ENTITY [fcCost!tem
SUBTYPE OF (I fcControl);
PredefinedType : OPTIONAL |fcCost|temTypeEnum;
CostValues © OPTIONAL LIST [1:?] OF IfcCostValue;
CostQuantities : OPTIONAL LIST [1:?] OF |fcPhysicalQuantity;
END_ENTITY;

ENTITY |fcCostValue

SUBTYPE OF (I fcAppliedvalue):;

END_ENTITY;

ENTITY |fcAppliedValue;

Name : OPTIONAL |fclLabel;

Description : OPTIONAL |fcText;

AppliedvValue : OPTIONAL |fcAppliedvalueSelect;
UnitBasis © OPTIONAL |fcMeasureWithUnit;
ApplicableDate : OPTIONAL |fcDate;
FixedUntilDate : OPTIONAL |fcDate;

Category : OPTIONAL IfclLabel;

Condition : OPTIONAL |fclLabel;

ArithmeticOperator . OPTIONAL | fcArithmeticOperatorEnum;
Components : OPTIONAL LIST [1:?] OF IfcAppliedvalue;
INVERSE

HasExternalReference : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects;
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END_ENTITY;

ENTITY |fcMeasureWithUnit;
ValueComponent : [fcValue;
UnitComponent : I[fcUnit;

END_ENTITY;

ENTITY IfcDerivedUnit;
Elements © SET [1:?] OF IfcDerivedUnitElement;
UnitType : | fcDerivedUnitEnum;
UserDefinedType : OPTIONAL |fclLabel;
DERIVE
Dimensions : |fcDimensionalExponents := |fcDeriveDimensionalExponents(Elements);
WHERE
WR1 : (SIZEOF (Elements) > 1) OR ((SIZEOF (Elements) = 1) AND (Elements[1].Exponent < 1));
WR2 : (UnitType <> IfcDerivedUnitEnum.USERDEFINED) OR
((UnitType = |fcDerivedUnitEnum.USERDEF INED) AND
(EXISTS(SELF .UserDef inedType)));
END_ENTITY;

ENTITY IfcDerivedUnitElement;
Unit © | fcNamedunit;
Exponent : INTEGER;

END_ENTITY;

ENTITY |fcNamedUnit
ABSTRACT SUPERTYPE OF (ONEOF(|fcContextDependentUnit, IfcConversionBasedUnit, IfcSiUnit));
Dimensions : |fcDimensionalExponents;
UnitType : IfcUnitEnum;

WHERE
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WR1 : I|fcCorrectDimensions (SELF.UnitType, SELF.Dimensions);:

END_ENTITY;

ENTITY |fcContextDependentUnit
SUBTYPE OF (| fcNamedUnit);
Name . |fclLabel;

INVERSE

HasExternalReference : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects:

END_ENTITY;

ENTITY |fcConversionBasedUnit

SUBTYPE OF (| fcNamedUnit);

Name . |fclLabel;
ConversionFactor . | fcMeasureWithUnit;
INVERSE

HasExternalReference : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects:

END_ENTITY;

ENTITY |fcConversionBasedUnitWithOffset
SUBTYPE OF (| fcConversionBasedUnit);
ConversionOffset : |fcReal;

END_ENTITY;

ENTITY [fcSIUnit
SUBTYPE OF (| fcNamedUnit);

Prefix : OPTIONAL IfcSIPrefix;
Name : [ feSIUnitName;
DERIVE

SELFH# | fcNamedUnit.Dimensions : |fcDimensionalExponents

END_ENTITY;
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ENTITY |fcDimensionalExponents;

LengthExponent © INTEGER;
MassExponent © INTEGER;
TimeExponent © INTEGER;
ElectricCurrentExponent © INTEGER;

ThermodynamicTemperatureExponent : [INTEGER;

AmountOfSubstanceExponent . INTEGER;
Luminous|IntensityExponent © INTEGER;
END_ENTITY;

ENTITY |fcMonetaryUnit;
Currency : |fclLabel;

END_ENTITY;

ENTITY |fcReference;
Typeldentifier : OPTIONAL Ifcldentifier;
Attributeldentifier : OPTIONAL Ifcldentifier;

InstanceName : OPTIONAL |fclLabel;
ListPositions : OPTIONAL LIST [1:?] OF IfcInteger:;
InnerReference : OPTIONAL |fcReference;

END_ENTITY;

ENTITY |fcPhysicalQuantity

ABSTRACT SUPERTYPE OF (ONEOF(IfcPhysicalComplexQuantity, |fcPhysicalSimpleQuantity));

Name . |fcLabel;
Description . OPTIONAL [fcText:
INVERSE

HasExternalReferences : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects;

Par tOfComplex : SET [0:1] OF IfcPhysicalComplexQuantity FOR HasQuantities:;
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END_ENTITY;

ENTITY |fcPhysicalComplexQuantity
SUBTYPE OF (I fcPhysicalQuantity):
HasQuantities : SET [1:?] OF I|fcPhysicalQuantity;

Discrimination : |fclLabel;

Quality : OPTIONAL IfclLabel;
Usage : OPTIONAL IfclLabel;
WHERE
NOSELFREFERENCE : SIZEOF(QUERY(temp <* HasQuantities | SELF :=: temp)) = 0;

UNIQUEQUANT ITYNAMES : |fcUniqueQuantityNames(HasQuantities);
END_ENTITY;

ENTITY IfcPhysicalSimpleQuantity

ABSTRACT  SUPERTYPE  OF (ONEOF (I fcQuant ityArea, [ fcQuantityCount, | fcQuantitylLength,
| fcQuantityTime, |fcQuantityVolume, |fcQuantityWeight))

SUBTYPE OF (I fcPhysicalQuantity):
Unit : OPTIONAL [fcNamedUnit;
END_ENTITY;

ENTITY IfcQuantityArea

SUBTYPE OF (| fcPhysicalSimpleQuantity);
AreaValue : |fcAreaMeasure;
Formula @ OPTIONAL |fclLabel;

WHERE
WR21 : NOT(EXISTS(SELFWIfcPhysicalSimpleQuantity.Unit)) OR

(SELFH#I fcPhysicalSimpleQuantity.Unit.UnitType = IfcUnitEnum.AREAUNIT):

WR22 : AreaValue >= 0.;

END_ENTITY;

232



ENTITY IfcQuantityCount
SUBTYPE OF (I fcPhysicalSimpleQuantity);
CountValue : |fcCountMeasure;
Formula © OPTIONAL |fcLabel;
WHERE
WR21 : CountValue >= 0.;

END_ENTITY;

ENTITY IfcQuantitylLength

SUBTYPE OF (I fcPhysicalSimpleQuantity);
LengthValue : |fcLengthMeasure;
Formula © OPTIONAL IfcLabel;

WHERE
WR21 : NOT(EXISTS(SELF#I|fcPhysicalSimpleQuantity.Unit)) OR

(SELFWI fcPhysicalSimpleQuantity.Unit.UnitType = |fcUnitEnum.LENGTHUNIT):

WR22 : LengthValue >= 0.;

END_ENTITY;

ENTITY [fcQuantityTime
SUBTYPE OF (| fcPhysicalSimpleQuantity);
TimeValue : IfcTimeMeasure;
Formula : OPTIONAL |fclLabel;
WHERE
WR21 : NOT(EXISTS(SELFWIfcPhysicalSimpleQuantity.Unit)) OR
(SELFWI fcPhysicalSimpleQuantity.Unit.UnitType = |fcUnitEnum. TIMEUNIT);
WR22 : TimeValue >= 0.;
END_ENTITY;

ENTITY |fcQuantityVolume

SUBTYPE OF (I fcPhysicalSimpleQuantity);
233



VolumeValue : |fcVolumeMeasure;
Formula © OPTIONAL |fcLabel;
WHERE
WR21 : NOT(EXISTS(SELF#IfcPhysicalSimpleQuantity.Unit)) OR
(SELFWI fcPhysicalSimpleQuantity.Unit.UnitType = |fcUnitEnum.VOLUMEUNIT):
WR22 : VolumeValue >= 0.;

END_ENTITY;

ENTITY |fcQuantityWeight
SUBTYPE OF (I fcPhysicalSimpleQuantity);
WeightValue : |fcMassMeasure;
Formula © OPTIONAL IfcLabel;
WHERE
WR21 : NOT(EXISTS(SELFWIfcPhysicalSimpleQuantity.Unit)) OR
(SELFW! fcPhysicalSimpleQuantity.Unit.UnitType = |fcUnitEnum.MASSUNIT);
WR22 : WeightValue >= 0.;
END_ENTITY;

ENTITY |fcCostSchedule
SUBTYPE OF(IfcControl);

PredefinedType : OPTIONAL |fcCostScheduleTypeEnum;

Status : OPTIONAL IfclLabel;

SubmittedOn : OPTIONAL [fcDateTime;

UpdateDate : OPTIONAL [fcDateTime;
END_ENTITY;

ENTITY |fcPerformanceHistory
SUBTYPE OF(IfcControl);
LifeCyclePhase : |fclLabel;

PredefinedType : OPTIONAL |fcPerformanceHistoryTypeEnum;
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END_ENTITY;

ENTITY IfcPermit
SUBTYPE OF (I fcControl);
PredefinedType : OPTIONAL [fcPermitTypeEnum;
Status : OPTIONAL Ifclabel;
LongDescription : OPTIONAL IfcText:

END_ENTITY;

ENTITY IfcProjectOrder
SUBTYPE OF(|fcControl);
PredefinedType : OPTIONAL IfcProjectOrderTypeEnum;
Status : OPTIONAL IfcLabel;
LongDescription : OPTIONAL |fcText;

END_ENTITY;

ENTITY |fcWorkCalendar
SUBTYPE OF (| fcControl);
WorkingTimes @ OPTIONAL SET [1:?] OF IfcWorkTime;
ExceptionTimes : OPTIONAL SET [1:?] OF IfcWorkTime;
PredefinedType : OPTIONAL |fcWorkCalendar TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT (EXISTS(PredefinedType)) OR (Predef inedType
| fcWorkCalendar TypeEnum. USERDEF INED) OR

((PredefinedType = | fcWorkCalendar TypeEnum. USERDEF INED)
EXISTS(SELFH# I fcObject.ObjectType));

END_ENTITY;

ENTITY |fcWorkTime
SUBTYPE OF (| fcSchedulingTime);
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RecurrencePattern : OPTIONAL |fcRecurrencePattern;

Start - OPTIONAL |fcDate;
Finish . OPTIONAL |fcDate;
END_ENTITY;

ENTITY |fcSchedul ingTime

ABSTRACT  SUPERTYPE OF (ONEOF(IfcEventTime, |fcLagTime, IfcResourceTime, |fcTaskTime,
[ fcWorkTime));

Name : OPTIONAL |fcLabel;

DataOrigin : OPTIONAL |fcDataOriginEnum;

UserDefinedDataOrigin : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY IfcEventTime
SUBTYPE OF (| fcSchedulingTime);
ActualDate : OPTIONAL IfcDateTime;
Ear lyDate : OPTIONAL IfcDateTime;
LateDate : OPTIONAL IfcDateTime;
ScheduleDate : OPTIONAL |fcDateTime;
END_ENTITY;

ENTITY [fclLagTime
SUBTYPE OF (| fcSchedulingTime);
LagValue © IfcTimeOrRatioSelect:;
OurationType : IfcTaskDurationEnum;

END_ENTITY;

ENTITY |fcResourceTime
SUBTYPE OF (I fcSchedulingTime):

ScheduleWork : OPTIONAL [fcDuration:
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ScheduleUsage : OPTIONAL |fcPositiveRatioMeasure;
ScheduleStart @ OPTIONAL |fcDateTime;
ScheduleFinish : OPTIONAL |fcDateTime;
ScheduleContour : OPTIONAL |fclLabel;

LevelingDelay  : OPTIONAL [fcDuration;

IsOverAl located : OPTIONAL |fcBoolean;

StatusTime : OPTIONAL |fcDateTime;
ActualWork : OPTIONAL [fcDuration;
ActualUsage : OPTIONAL |fcPositiveRatioMeasure;
ActualStart : OPTIONAL |fcDateTime;
ActualFinish : OPTIONAL IfcDateTime;

RemainingWork  : OPTIONAL |fcDuration;

RemainingUsage : OPTIONAL |fcPositiveRatioMeasure;

Completion : OPTIONAL |fcPositiveRatioMeasure;
END_ENTITY;

ENTITY [fcTaskTime
SUBTYPE OF (| fcSchedulingTime);
OurationType : OPTIONAL | fcTaskDurat ionEnum;
ScheduleDuration : OPTIONAL |fcDuration;
ScheduleStart : OPTIONAL |fcDateTime;
ScheduleFinish @ OPTIONAL |fcDateTime;

Ear lyStart : OPTIONAL |fcDateTime;
EarlyFinish : OPTIONAL IfcDateTime;
LateStart : OPTIONAL |fcDateTime;
LateFinish : OPTIONAL |fcDateTime;
FreeFloat : OPTIONAL |fcDuration;
TotalFloat : OPTIONAL IfcDuration;
IsCritical : OPTIONAL |fcBoolean;

StatusTime : OPTIONAL |fcDateTime;
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ActualDuration : OPTIONAL |fcDuration;

ActualStart : OPTIONAL |IfcDateTime;

ActualFinish : OPTIONAL |fcDateTime;

RemainingTime : OPTIONAL |[fcDuration;

Completion : OPTIONAL IfcPositiveRatioMeasure;
END_ENTITY;

ENTITY |fcTaskTimeRecurring
SUBTYPE OF(|fcTaskTime);
Recurrence : |fcRecurrencePattern;

END_ENTITY;

ENTITY IfcRecurrencePattern;
RecurrenceType  : |fcRecurrenceTypeEnum;
DayComponent © OPTIONAL SET [1:?] OF |fcDayInMonthNumber ;
WeekdayComponent : OPTIONAL SET [1:?] OF IfcDay|nWeekNumber ;
MonthComponent @ OPTIONAL SET [1:?] OF [fcMonthlnYearNumber ;

Position : OPTIONAL Ifclnteger;

Interval : OPTIONAL Ifclnteger;

Occurrences : OPTIONAL Ifclnteger;

TimePer iods © OPTIONAL LIST [1:?] OF IfcTimePeriod;
END_ENTITY;

ENTITY IfcTimePeriod:
StartTime : IfcTime;
EndTime : |fcTime;

END_ENTITY;

ENTITY |fcWorkControl

ABSTRACT SUPERTYPE OF (ONEOF(IfcWorkPlan, |fcWorkSchedule))
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SUBTYPE OF( | fcControl);

CreationDate : IfcDateTime;

Creators : OPTIONAL SET [1:?] OF |fcPerson;
Purpose : OPTIONAL |fclLabel;
Duration . OPTIONAL |fcDuration;

TotalFloat . OPTIONAL |fcDuration;
StartTime . |fcDateTime;
FinishTime : OPTIONAL |fcDateTime;

END_ENTITY;

ENTITY IfcWorkPlan
SUBTYPE OF (| fcWorkControl);
PredefinedType : OPTIONAL |fcWorkPlanTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR (Predef inedType
| fcWorkP lanTypeEnum. USERDEF INED) OR

((PredefinedType = | fcWor kP lanTypeEnum. USERDEF INED)
EXISTS(SELFH#!fcObject.ObjectType));

END_ENTITY;

ENTITY |fcWorkSchedule
SUBTYPE OF (| fcWorkControl);
PredefinedType : OPTIONAL |fcWorkScheduleTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR (PredefinedType
| fcWorkScheduleTypeEnum. USERDEF INED) OR

((PredefinedType = | fcWor kSchedu | eTypeEnum. USERDEF INED)
EXISTS(SELFH#IfcObject.ObjectType));

END_ENTITY;

ENTITY |fcRelAssignsToControl
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SUBTYPE OF(IfcRelAssigns);

RelatingControl : IfcControl;
WHERE
NOSELFREFERENCE : SIZEOF (QUERY (Temp <* SELFH#| fcRelAssigns.RelatedObjects |
RelatingControl :=: Temp)) = 0;
END_ENTITY;

ENTITY |fcGroup

SUPERTYPE OF (ONEOF(|fcAsset, |fclnventory, |fcStructuralloadGroup, |fcStructuralResultGroup,
| fcSystem))

SUBTYPE OF(IfcObject);
INVERSE
IsGroupedBy : SET OF I|fcRelAssignsToGroup FOR RelatingGroup;
END_ENTITY;

ENTITY |fcAsset

SUBTYPE OF (I fcGroup):

Identification : OPTIONAL Ifcldentifier;
OriginalValue . OPTIONAL |fcCostValue;
CurrentValue - OPTIONAL |fcCostValue;

TotalReplacementCost : OPTIONAL |fcCostValue;

Owner : OPTIONAL |fcActorSelect;

User : OPTIONAL IfcActorSelect;

ResponsiblePerson : OPTIONAL [ fcPerson;

IncorporationDate : OPTIONAL IfcDate;

Depreciatedvalue : OPTIONAL [fcCostValue;
END_ENTITY;

ENTITY Ifclnventory

SUBTYPE OF (| fcGroup):
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PredefinedType
Jurisdiction
ResponsiblePersons
LastUpdateDate
CurrentValue
OriginalValue

END_ENTITY;

: OPTIONAL IfclnventoryTypeEnum;

: OPTIONAL IfcActorSelect;

© OPTIONAL SET [1:?] OF IfcPerson;
: OPTIONAL |fcDate;

: OPTIONAL |fcCostValue;

: OPTIONAL |fcCostValue;

ENTITY |fcStructurallLoadGroup

SUBTYPE OF (I fcGroup):
PredefinedType
ActionType
ActionSource
Coefficient
Purpose

INVERSE
SourceOfResul tGroup
LoadGroupFor

WHERE
HASOBJECTTYPE : (

I fcLoadGroupTypeEnum;

: I fcActionTypeEnum;

I fcActionSourceTypeEnum;
: OPTIONAL |fcRatioMeasure;
: OPTIONAL IfclLabel;

: SET [0:1] OF IfcStructuralResultGroup FOR Resul tForLoadGroup;

. SET OF IfcStructuralAnalysisMode!l FOR LoadedBy;

(Predef inedType <> |fclLoadGroupTypeEnum.USERDEF INED) AND

(ActionType <> |fcActionTypeEnum.USERDEFINED) AND

(ActionSource <> |fcActionSourceTypeEnum.USERDEFINED)

) OR EXISTS(SELFWIfcObject.ObjectType);

END_ENTITY;

ENTITY [IfcStructuralloadCase

SUBTYPE OF (I fcStructuralloadGroup);

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

WHERE
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| SLOADCASEPREDEF INEDTYPE : SELF#I fcStructuralloadGroup.PredefinedType
| fcLoadGroupTypeEnum. LOAD_CASE;

END_ENTITY;

ENTITY |fcStructuralResultGroup
SUBTYPE OF (I fcGroup);
TheoryType . | fcAnalysisTheoryTypeEnum;

Resul tForLoadGroup : OPTIONAL |fcStructurallLoadGroup;

IsLinear : IfcBoolean;
INVERSE
Resul tGroupFor © SET [0:1] OF IfcStructuralAnalysisMode! FOR HasResults;
WHERE
HASOBJECTTYPE : (TheoryType <> | fcAnalysisTheoryTypeEnum.USERDEF INED)

EXISTS(SELFH#IfcObject.ObjectType);
END_ENTITY;

ENTITY [fcStructuralAnalysisModel
SUBTYPE OF (I fcSystem);
PredefinedType . | fcAnalysisModel TypeEnum;

Orientation0f20Plane : OPTIONAL |fcAxis2Placement3D;

LoadedBy : OPTIONAL SET [1:?] OF IfcStructuralloadGroup;
HasResul ts : OPTIONAL SET [1:?] OF IfcStructuralResultGroup;
SharedPlacement : OPTIONAL |fcObjectPlacement:;
WHERE
HASOBJECTTYPE : (PredefinedType <> | fcAnalysisMode | TypeEnum. USERDEF INED )

EXISTS(SELFWIfcObject.ObjectType);
END_ENTITY;

ENTITY [|fcSystem

OR

OR

SUPERTYPE OF (ONEOF(|fcBuildingSystem, |fcDistributionSystem, |fcStructuralAnalysisModel,

| fcZone))
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SUBTYPE OF (| fcGroup);
INVERSE
ServicesBuildings : SET [0:1] OF IfcRelServicesBuildings FOR RelatingSystem;
END_ENTITY;

ENTITY [fcBuildingSystem
SUBTYPE OF (| fcSystem);
PredefinedType : OPTIONAL |fcBuildingSystemTypeEnum;
LongName : OPTIONAL IfclLabel;
END_ENTITY;

ENTITY IfcDistributionSystem
SUBTYPE OF (| fcSystem);
LongName : OPTIONAL IfclLabel;
PredefinedType : OPTIONAL |fcDistributionSystemEnum;

END_ENTITY;

ENTITY IfcDistributionCircuit
SUBTYPE OF (IfcDistributionSystem);
END_ENTITY;

ENTITY |fcZone
SUBTYPE OF (| fcSystem);
LongName : OPTIONAL |fclLabel;
WHERE
WR1 : (SIZEOF(SELFWIfcGroup. IsGroupedBy) = 0) OR
(SIZEOF (QUERY (temp <* SELFWIfcGroup.|sGroupedBy[1].RelatedObjects |
NOT(('IFC4.1FCZONE' IN TYPEOF(temp)) OR
('IFCA4.IFCSPACE' IN TYPEOF(temp)) OR

("IFC4. |FCSPATIALZONE' IN TYPEOF(temp))
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END_ENTITY;

ENTITY |fcRelServicesBuildings
SUBTYPE OF (| fcRelConnects);
RelatingSystem  : |fcSystem;

RelatedBuildings : SET [1:?] OF IfcSpatialElement;
END_ENTITY;

ENTITY |fcRelConnects

ABSTRACT SUPERTYPE OF (ONEOF (| fcRe | ConnectsElements, | fcRelConnectsPor tToE lement,
| fcRelConnectsPorts, | fcRelConnectsStructuralActivity, | fcRelConnectsStructuralMember,
| fcRelContainedInSpatialStructure, | fcRelCoversBldgElements, | fcRe | CoversSpaces,
[fcRelFillsElement, | fcRelFlowControlElements, | fcRel Inter feresElements,

| fcRelReferencedInSpatialStructure, |fcRelSequence, |fcRelServicesBuildings, |fcRelSpaceBoundary))
SUBTYPE OF(IfcRelationship);
END_ENTITY;

ENTITY |fcRelConnectsElements

SUPERTYPE OF (ONEOF(|fcRelConnectsPathElements, |fcRelConnectsWithRealizingElements))
SUBTYPE OF( | fcRelConnects);

ConnectionGeometry : OPTIONAL |fcConnectionGeometry;

RelatingElement . |fcElement;
RelatedElement : | fcElement;
WHERE

NOSELFREFERENCE : RelatingElement :<>: RelatedElement:
END_ENTITY;

ENTITY [|fcRelConnectsPathElements
SUBTYPE OF( | fcRelConnectsElements);

RelatingPriorities . LIST OF Ifclnteger;
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RelatedPriorities : LIST OF Ifclnteger;

RelatedConnectionType : |fcConnectionTypeEnum;

RelatingConnectionType : |fcConnectionTypeEnum;

WHERE

NORMAL | ZEDRELAT INGPRIORITIES : (SIZEOF(RelatingPriorities) = 0)
OR
(SIZEOF (QUERY (temp <* RelatingPriorities
| {0 <= temp <= 100}
)) = SIZEOF(RelatingPriorities));

NORMAL | ZEDRELATEDPRIORITIES : (SIZEOF(RelatedPriorities) = 0)
OR
(SIZEOF (QUERY (temp <* RelatedPriorities
| {0 <= temp <= 100}
)) = SIZEOF(RelatedPriorities));

END_ENTITY;

ENTITY IfcRelConnectsWithRealizingElements
SUBTYPE OF (| fcRelConnectsElements);
RealizingElements : SET [1:?] OF IfcElement;
ConnectionType : OPTIONAL IfcLabel;
END_ENTITY;

ENTITY |fcElement

ABSTRACT SUPERTYPE OF (ONEOF(!fcBuildingElement, |fcCivilElement, IfcDistributionElement,
| fcElementAssembly, | fcE lementComponent, | fcFeatureElement, | fcFurnishingElement,
| fcGeographicElement, |fcTransportElement, |fcVirtualElement))

SUBTYPE OF (| fcProduct);

Tag . OPTIONAL Ifcldentifier;
INVERSE
FillsVoids : SET [0:1] OF IfcRelFillsElement FOR RelatedBuildingElement;
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ConnectedTo : SET OF IfcRelConnectsElements FOR RelatingElement;
IsInterferedByElements : SET OF IfcRelInterferesElements FOR RelatedElement;

Inter ferestlements : SET OF IfcRellnterferesElements FOR RelatingElement;
HasProjections . SET OF IfcRelProjectsElement FOR RelatingElement;
ReferencedInStructures : SET OF |fcRelReferencedInSpatialStructure FOR RelatedElements;
HasOpenings : SET OF IfcRelVoidsElement FOR RelatingBuildingElement;

|sConnectionRealization : SET OF |fcRelConnectsWithRealizingElements FOR RealizingElements;

ProvidesBoundaries : SET OF |fcRelSpaceBoundary FOR RelatedBui ldingElement;

ConnectedFrom : SET OF IfcRelConnectsElements FOR RelatedElement;

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

HasCover ings : SET OF IfcRelCoversBldgElements FOR RelatingBuildingElement:;
END_ENTITY;

ENTITY |fcProduct

ABSTRACT  SUPERTYPE OF (ONEOF(IfcAnnotation, |fcElement, [IfcGrid, IfcPort, IfcProxy,
| fcSpatialElement, |fcStructuralActivity, IfcStructuralltem, |fcPositioningElement))

SUBTYPE OF(IfcObject);
ObjectPlacement : OPTIONAL |fcObjectPlacement;
Representation : OPTIONAL |fcProductRepresentation;
INVERSE
ReferencedBy : SET OF IfcRelAssignsToProduct FOR RelatingProduct;
WHERE
PLACEMENTFORSHAPEREPRESENTATION : (EXISTS(Representation) AND EXISTS(ObjectPlacement))
OR (EXISTS(Representation) AND

(SIZEOF(QUERY(temp <* Representation.Representations |
"|FC4. IFCSHAPEREPRESENTATION' IN TYPEOF(temp))) = 0))

OR (NOT(EXISTS(Representation)));
END_ENTITY;

ENTITY |fcAnnotation
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SUBTYPE OF (| fcProduct);
INVERSE
ContainedInStructure : SET [0:1] OF IfcRelContainedinSpatialStructure FOR RelatedElements;

END_ENTITY;

ENTITY IfcRelContainedInSpatialStructure
SUBTYPE OF (| fcRelConnects);
RelatedElements @ SET [1:?] OF IfcProduct;
RelatingStructure : |fcSpatialElement;
WHERE

WR31 : SIZEOF(QUERY(temp <* RelatedElements | 'IFC4.|FCSPATIALSTRUCTUREELEMENT' IN
TYPEOF (temp))) = O;

END_ENTITY;

ENTITY I|fcSpatialElement

ABSTRACT SUPERTYPE OF (ONEOF(|fcExternalSpatialStructureElement, |fcSpatialStructureElement,
|fcSpatialZone, |fcCivilSpatialStructureElement_K, |fcCivilSpatialBoundary_K))

SUBTYPE OF (| fcProduct);
LongName : OPTIONAL IfclLabel;

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

END_ENTITY;

ENTITY IfcExternalSpatialStructureElement
ABSTRACT SUPERTYPE
SUBTYPE OF(|fcSpatialElement);
END_ENTITY;
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ENTITY |fcExternalSpatialElement
SUBTYPE OF (| fcExternalSpatialStructureElement);
PredefinedType : OPTIONAL |fcExternalSpatialElementTypeEnum;
INVERSE

BoundedBy . SET OF IfcRelSpaceBoundary FOR RelatingSpace;

END_ENTITY;

ENTITY |fcRelSpaceBoundary

SUBTYPE OF(|fcRelConnects);

Relat ingSpace . | fcSpaceBoundarySelect;
RelatedBui ldingElement . | fcElement:
ConnectionGeometry - OPTIONAL |fcConnectionGeometry;

PhysicalOrVirtualBoundary : |fcPhysicalOrVirtualEnum;
InternalOrExternalBoundary : IfclnternalOrExternalEnum;
WHERE

CORRECTPHYSORVIRT : ((PhysicalOrVirtualBoundary = |fcPhysicalOrVirtualEnum.Physical)
AND (NOT('IFC4. |FCVIRTUALELEMENT' IN TYPEOF(RelatedBuildingElement))))
OR
((PhysicalOrVirtualBoundary = |fcPhysicalOrVirtualEnum.Virtual)
AND (('IFC4.IFCVIRTUALELEMENT' IN TYPEOF(RelatedBuildingElement))
OR  ('IFC4.FCOPENINGELEMENT' IN TYPEOF(RelatedBuildingElement))))
OR

(PhysicalOrVirtualBoundary = |fcPhysicalOrVirtualEnum.NotDefined);

END_ENTITY;

ENTITY |fcRelSpaceBoundaryistlLevel
SUBTYPE OF (| fcRelSpaceBoundary):
ParentBoundary : OPTIONAL [fcRelSpaceBoundarylstlLevel;

INVERSE

InnerBoundaries : SET OF |fcRelSpaceBoundaryistlLevel FOR ParentBoundary:;
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END_ENTITY;

ENTITY |fcRelSpaceBoundary2ndLevel
SUBTYPE OF (| fcRelSpaceBoundaryistlLevel);
CorrespondingBoundary : OPTIONAL |fcRelSpaceBoundary2ndLevel;
INVERSE

Corresponds : SET [0:1] OF |fcRelSpaceBoundary2ndLevel FOR CorrespondingBoundary;

END_ENTITY;

ENTITY |fcConnectionGeometry

ABSTRACT  SUPERTYPE  OF  (ONEOF(IfcConnect ionCurveGeometry,
| fcConnect ionSur faceGeometry, |fcConnectionVolumeGeometry));

END_ENTITY;

ENTITY IfcConnectionCurveGeometry
SUBTYPE OF (| fcConnect ionGeometry);
CurveOnRelatingElement : |fcCurveOrEdgeCurve;
CurveOnRelatedElement : OPTIONAL |fcCurveOrEdgeCurve;

END_ENTITY;

ENTITY |fcEdgeCurve
SUBTYPE OF (| fcEdge);
EdgeGeometry : [fcCurve;
SameSense : IfcBoolean;

END_ENTITY;

ENTITY |fcEdge

SUPERTYPE OF (ONEOF(|fcEdgeCurve, |fcOrientedEdge, |fcSubedge))

SUBTYPE OF (I fcTopologicalRepresentationltem);

EdgeStart : |fcVertex;
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EdgeEnd . |fcVertex;

END_ENTITY;

ENTITY IfcTopologicalRepresentationltem

ABSTRACT SUPERTYPE OF (ONEOF(|fcConnectedFaceSet, |fcEdge, |fcFace, |fcFaceBound, |fclLoop,
| fcPath, IfcVertex))

SUBTYPE OF (| fcRepresentationltem);

END_ENTITY;

ENTITY |fcConnectedFaceSet
SUPERTYPE OF (ONEOF(IfcClosedShell, |fcOpenShell))
SUBTYPE OF (| fcTopologicalRepresentationltem);
CfsFaces : SET [1:?] OF IfcFace;

END_ENTITY;

ENTITY |fcClosedShel |
SUBTYPE OF (| fcConnectedFaceSet);
END_ENTITY;

ENTITY |fcOpenShel |
SUBTYPE OF (| fcConnectedFaceSet);
END_ENTITY;

ENTITY |fcFace
SUBTYPE OF (| fcTopologicalRepresentationltem);
Bounds © SET [1:?] OF |fcFaceBound;
INVERSE
HasTextureMaps : SET OF IfcTextureMap FOR MappedTo;
WHERE
HASOUTERBOUND : SIZEOF(QUERY(temp <* Bounds | 'IFC4.|FCFACEOUTERBOUND' IN TYPEOF(temp))) <=

250



END_ENTITY;

ENTITY |fcFaceSurface

SUBTYPE OF (I fcFace);
FaceSurface : |fcSurface;
SameSense  : |fcBoolean;

END_ENTITY;

ENTITY |fcAdvancedFace

SUBTYPE OF( | fcFaceSurface);

WHERE
APPL | CABLESURFACE : SIZEOF (
['IFC4. |FCELEMENTARYSURFACE ',
"|FC4. IFCSWEPTSURFACE ',
"IFC4. IFCBSPLINESURFACE'] =
TYPEOF (SELFWI fcFaceSur face.FaceSur face)) = 1;
REQU | RESEDGECURVE : SIZEOF(QUERY (ElpFbnds <*

QUERY (Bnds <* SELFWIfcFace.Bounds |

"IFC4. IFCEDGELOOP' IN TYPEOF(Bnds.Bound)) |

NOT (SIZEOF (QUERY (Oe <* ElpFbnds.Boundt|fcEdgeloop.Edgelist |
NOT('IFC4. IFCEDGECURVE" IN

TYPEOF (OeW | fcOr ientedEdge . EdgeE lement )

APPL | CABLEEDGECURVES : SIZEOF (QUERY (ElpFbnds <*
QUERY (Bnds <* SELFWIfcFace.Bounds |
"IFC4. IFCEDGELOOP' [N TYPEOF(Bnds.Bound)) |
NOT (SIZEOF (QUERY (Oe <* ElpFbnds.Boundi| fcEdgeloop.Edgelist |

NOT (SIZEOF (['IFC4.IFCLINE",
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"IFC4. IFCCONIC",
"IFC4. IFCPOLYLINE",
"IFC4. IFCBSPLINECURVE'] *

TYPEOF (Oetif| fcOr ientedEdge . EdgeE lement | f cEdgeCur ve .EdgeGeometry))

END_ENTITY;

ENTITY |fcFaceBound
SUBTYPE OF (| fcTopologicalRepresentationltem);
Bound . | fcLoop;
Orientation : IfcBoolean;

END_ENTITY;

ENTITY |fcFaceOuterBound
SUBTYPE OF (| fcFaceBound);
END_ENTITY;

ENTITY |fclLoop
SUPERTYPE OF (ONEOF(|fcEdgeLoop, |fcPolyLoop, |fcVertexLoop))
SUBTYPE OF (I fcTopologicalRepresentationltem);

END_ENTITY;

ENTITY |fcEdgeloop
SUBTYPE OF (| fcLoop):
EdgeList : LIST [1:?] OF IfcOrientedEdge;
DERIVE
Ne © Ifclnteger = SIZEOF(EdgeList);
WHERE
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| SCLOSED : (Edgelist[1].EdgeStart) :=: (EdgelList[Ne].EdgeEnd);

ISCONTINUOUS : | fcLoopHeadToTai | (SELF);

END_ENTITY;

ENTITY [fcOrientedEdge

SUBTYPE OF (| fcEdge);
EdgeE lement
Orientation

DERIVE

SELFWI| fcEdge .EdgeStart :

SELFH# | fcEdge . EdgeEnd

WHERE

EDGEELEMENTNOTORIENTED :

END_ENTITY;

ENTITY [|fcVertex

. | fcEdge;

: | fcBoolean;

| fcVertex := |fcBooleanChoose

(Orientation, EdgeElement.EdgeStart, EdgeElement.EdgeEnd);

. |fcVertex := |fcBooleanChoose

(Orientation, EdgeElement.EdgeEnd, EdgeElement.EdgeStart);

NOT( ' IFC4. |FCORIENTEDEDGE' IN TYPEOF (EdgeElement));

SUBTYPE OF(IfcTopologicalRepresentationltem);

END_ENTITY;

ENTITY [|fcVertexPoint
SUBTYPE OF (I fcVertex);

Ver texGeometry : [fcPoint;

END_ENTITY;

ENTITY [fcPolylLoop
SUBTYPE OF (| fcLoop);

Polygon : LIST [3:?] OF IfcCartesianPoint;

WHERE
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ALLPOINTSSAMEDIM : SIZEOF(QUERY(Temp <* Polygon | Temp.Dim <> Polygon[1].Dim)) = 0;
END_ENTITY;

ENTITY |fcVertexLoop
SUBTYPE OF (I fcLoop):
LoopVertex : |fcVertex:

END_ENTITY;

ENTITY IfcTextureMap
SUBTYPE OF (| fcTextureCoordinate);
Vertices : LIST [3:?] OF IfcTextureVertex;
MappedTo : |fcFace;

END_ENTITY;

ENTITY |fcTextureCoordinate

ABSTRACT SUPERTYPE OF (ONEOF (| fcIndexedTextureMap, | fcTextureCoordinateGenerator,
| fcTextureMap))

SUBTYPE OF(|fcPresentationltem);
Maps : LIST [1:?] OF IfcSurfaceTexture;

END_ENTITY;

ENTITY |fcPresentationltem

ABSTRACT SUPERTYPE OF (ONEOF(IfcColourRgbList, |fcColourSpecification, |fcCurveStyleFont,
| fcCurveStyleFontAndScaling, |fcCurveStyleFontPattern, |fclindexedColourMap, |fcPreDefined!tem,
| fcSur faceStylelLighting, | fcSur faceStyleRefraction, | fcSur faceStyleShading,
| fcSur faceStyleWithTextures, |fcSurfaceTexture, |fcTextStyleForDefinedFont, |fcTextStyleTextModel,
| fcTextureCoordinate, |fcTextureVertex, |fcTextureVertexList));

END_ENTITY;

ENTITY |fcColourRgbList

SUBTYPE OF (I fcPresentationltem);
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ColourList : LIST [1:?] OF LIST [3:3] OF |fcNormalisedRatioMeasure;
END_ENTITY;

ENTITY IfcColourSpecification
ABSTRACT SUPERTYPE
SUBTYPE OF(|fcPresentationltem);
Name : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY |fcColourRgb
SUBTYPE OF (| fcColourSpecification);
Red : IfcNormalisedRatioMeasure;
Green : |fcNormalisedRatioMeasure;
Blue : IfcNormalisedRatioMeasure;

END_ENTITY;

ENTITY IfcCurveStyleFont
SUBTYPE OF(|fcPresentationltem);
Name : OPTIONAL |fcLabel;
PatternList : LIST [1:?] OF IfcCurveStyleFontPattern;

END_ENTITY;

ENTITY IfcCurveStyleFontPattern
SUBTYPE OF(|fcPresentationltem);
VisibleSegmentLength @ IfclLengthMeasure;
InvisibleSegmentlLength : [|fcPositivelengthMeasure;
WHERE
VISIBLELENGTHGREATEREQUALZERO : VisibleSegmentlLength >= 0.;

END_ENTITY;
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ENTITY IfcCurveStyleFontAndScal ing
SUBTYPE OF(|fcPresentationltem);
Name : OPTIONAL |IfcLabel;
CurveFont . | fcCurveStyleFontSelect:
CurveFontScaling : |fcPositiveRatioMeasure;

END_ENTITY;

ENTITY IfcPreDefinedCurveFont
ABSTRACT SUPERTYPE
SUBTYPE OF (| fcPreDefinedltem);
END_ENTITY;

ENTITY |fcPreDefinedltem

ABSTRACT SUPERTYPE OF (ONEOF (| fcPreDef inedColour,

| fcPreDef inedTextFont))
SUBTYPE OF (I fcPresentationltem);
Name : |fcLabel;

END_ENTITY;

ENTITY |fcPreDefinedColour
ABSTRACT SUPERTYPE
SUBTYPE OF (| fcPreDefinedltem);
END_ENTITY;

ENTITY |fcDraughtingPreDefinedColour
SUBTYPE OF (| fcPreDefinedColour);
WHERE

| fcPreDef inedCurveFont,

PREDEF INEDCOLOURNAMES : SELF# | fcPreDefinedl tem.Name IN

['black', 'red', 'green', 'blue', 'yellow',

'magenta', 'cyan','white', 'by layer'];
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END_ENTITY;

ENTITY |fcPreDefinedTextFont
ABSTRACT SUPERTYPE
SUBTYPE OF (I fcPreDefined!tem);

END_ENTITY;

ENTITY |fcTextStyleFontModel

SUBTYPE OF (| fcPreDefinedTextFont);
FontFamily @ LIST [1:?] OF |fcTextFontName;
FontStyle : OPTIONAL |fcFontStyle;
FontVariant : OPTIONAL |fcFontVariant;
FontWeight : OPTIONAL I|fcFontWeight;
FontSize : | fcSizeSelect;

WHERE
MEASUREOFFONTSIZE : ('IFC4. IFCLENGTHMEASURE' IN TYPEOF (SELF.FontSize)) AND

(SELF.FontSize > 0.);

END_ENTITY;

ENTITY |fcDraughtingPreDefinedCurveFont
SUBTYPE OF (| fcPreDefinedCurveFont);
WHERE
PREDEF INEDCURVEFONTNAMES : SELFWIfcPredefined!|tem.Name [N

['continuous',
‘chain',
'chain double dash',
'dashed’,
'dotted',
'by layer'];

END_ENTITY;
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ENTITY |fclndexedColourMap

SUBTYPE OF(|fcPresentationltem);

MappedTo . |fcTessel latedFaceSet;
Opacity . OPTIONAL IfcNormalisedRatioMeasure;
Colours : |fcColourRgbList;

ColourIndex : LIST [1:?] OF |fcPositivelnteger;

END_ENTITY;

ENTITY |fcTessel latedFaceSet
ABSTRACT SUPERTYPE
SUBTYPE OF(IfcTessel latedltem);

Coordinates : |fcCartesianPointList3D;

Normals : OPTIONAL LIST [1:?] OF LIST [3:3] OF |fcParameterValue;
Closed © OPTIONAL |fcBoolean:
| NVERSE

HasColours : SET [0:1] OF IfclIndexedColourMap FOR MappedTo;
HasTextures : SET OF |fclndexedTextureMap FOR MappedTo;

END_ENTITY;

ENTITY IfcTessel lated|tem
ABSTRACT SUPERTYPE
SUBTYPE OF (I fcGeometricRepresentationltem);

END_ENTITY;

ENTITY IfcTriangulatedFaceSet

SUBTYPE OF (| fcTessellatedFaceSet);

Coord|ndex : LIST [1:?] OF LIST [3:3] OF IfcPositivelnteger;
Normal I ndex : OPTIONAL LIST [1:?] OF LIST [3:3] OF IfcPositivelnteger;
DERIVE
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NumberOfTriangles : |fclnteger := SIZEOF(CoordIndex);

END_ENTITY;

ENTITY IfclndexedTextureMap
ABSTRACT SUPERTYPE
SUBTYPE OF (| fcTextureCoordinate);
MappedTo : |fcTessellatedFaceSet;
TexCoords : IfcTextureVertexList;

END_ENTITY;

ENTITY IfclindexedTriangleTextureMap
SUBTYPE OF (| fclndexedTextureMap);
TexCoordlIndex : OPTIONAL LIST [1:?] OF LIST [3:3] OF IfcPositivelnteger:;
END_ENTITY;

ENTITY IfcTextureVertexList
SUBTYPE OF(|fcPresentationltem);
TexCoordsList : LIST [1:?] OF LIST [2:2] OF IfcParameterValue;
END_ENTITY;

ENTITY |fcSurfaceStylelLighting
SUBTYPE OF (I fcPresentationltem);

DiffuseTransmissionGColour : |fcColourRgb;

DiffuseReflectionColour @ [fcColourRgb;

TransmissionColour : IfcColourRgb;

ReflectanceColour : IfcColourRgb;
END_ENTITY;

ENTITY |fcSurfaceStyleRefraction

SUBTYPE OF (I fcPresentationltem);
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Refractionindex : OPTIONAL |fcReal;
DispersionFactor : OPTIONAL |fcReal;

END_ENTITY;

ENTITY IfcSurfaceStyleShading
SUBTYPE OF (IfcPresentationltem);
Sur faceColour : [fcColourRgb;
Transparency : OPTIONAL |fcNormalisedRatioMeasure;

END_ENTITY;

ENTITY IfcSurfaceStyleRendering
SUBTYPE OF (| fcSur faceStyleShading);
DiffuseColour : OPTIONAL IfcColourOrFactor;
TransmissionColour : OPTIONAL IfcColourOrFactor;

DiffuseTransmissionColour : OPTIONAL |fcColourOrFactor;

ReflectionColour : OPTIONAL IfcColourOrFactor;

SpecularColour : OPTIONAL |fcColourOrFactor;

SpecularHighlight : OPTIONAL IfcSpecularHighlightSelect;

Ref lectanceMethod | fcRef lectanceMethodEnum;
END_ENTITY;

ENTITY |fcSurfaceStyleWithTextures
SUBTYPE OF (I fcPresentationltem);
Textures : LIST [1:?] OF |fcSurfaceTexture;

END_ENTITY;

ENTITY |fcSurfaceTexture
ABSTRACT SUPERTYPE OF (ONEOF(IfcBlobTexture, |fclmageTexture, |fcPixelTexture))
SUBTYPE OF (I fcPresentationltem);

RepeatS . | fcBoolean;
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RepeatT

Mode

TextureTransform

Parameter

INVERSE

| sMappedBy

UsedInStyles
END_ENTITY;

ENTITY |fcBlobTexture

. | fcBoolean;
© OPTIONAL Ifcldentifier;
: OPTIONAL |fcCartesianTransformationOperator2D;

© OPTIONAL LIST [1:?] OF Ifcldentifier:

. SET OF IfcTextureCoordinate FOR Maps;

: SET OF |fcSurfaceStyleWithTextures FOR Textures;

SUBTYPE OF (I fcSurfaceTexture);

RasterFormat : Ifcldentifier;

RasterCode : IfcBinary;

WHERE

SUPPORTEDRASTERFORMAT : SELF.RasterFormat IN ['BMP', 'JPG', 'GIF',

RASTERCODEBYTESTREAM @ BLENGTH(RasterCode) MOD 8 = 0;

END_ENTITY;

ENTITY |fclimageTexture

SUBTYPE OF (I fcSurfaceTexture);

URLReference : |fcURIReference:

END_ENTITY;

ENTITY IfcPixelTexture

SUBTYPE OF (I fcSurfaceTexture);

Width

Height

ColourComponents :

Pixel

WHERE

: |fclnteger;

. Ifclinteger;

[fclnteger;

: LIST [1:?] OF IfcBinary;
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MINPIXELINS
MINPIXELINT
NUMBEROFCOLOURS
SIZEOFPIXELLIST

PIXELASBYTEANDSAMELENGTH -

END_ENTITY;

 Width >= 1;
D Height >= 1;
: {1 <= ColourComponents <= 4};

: SIZEOF(Pixel) = (Width * Height);

SI1ZEOF (QUERY (temp<* Pixel |
(BLENGTH(temp) MOD 8 = 0) AND
(BLENGTH(temp) = BLENGTH(Pixel[1]))
)) = SIZEOF(Pixel);

ENTITY |fcTextStyleForDefinedFont

SUBTYPE OF (I fcPresentationltem);

Colour . | fcColour;

BackgroundColour : OPTIONAL |fcColour;

END_ENTITY;

ENTITY |fcTextStyleTextModel

SUBTYPE OF (I fcPresentationltem);

Text Indent : OPTIONAL |fcSizeSelect;

TextAlign : OPTIONAL |fcTextAlignment;

TextDecoration : OPTIONAL |fcTextDecoration;

LetterSpacing : OPTIONAL |fcSizeSelect;

WordSpacing . OPTIONAL |fcSizeSelect;

TextTransform : OPTIONAL |fcTextTransformation;

LineHeight : OPTIONAL [|fcSizeSelect;

END_ENTITY;

ENTITY [|fcTextureVertex

SUBTYPE OF (I fcPresentationltem);

Coordinates : LIST [2:2] OF |fcParameterValue;
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END_ENTITY;

ENTITY IfcTextureCoordinateGenerator
SUBTYPE OF (| fcTextureCoordinate);
Mode : |fcLabel;
Parameter : OPTIONAL LIST [1:?] OF IfcReal;
END_ENTITY;

ENTITY [fcPath
SUBTYPE OF (| fcTopologicalRepresentationltem);
EdgeList : LIST [1:?] OF IfcOrientedEdge:;
WHERE
ISCONTINUOUS : |fcPathHeadToTai | (SELF);
END_ENTITY;

ENTITY |fcSubedge
SUBTYPE OF (| fcEdge);
ParentEdge : |fcEdge;
END_ENTITY;

ENTITY [fcConnectionPointGeometry
SUBTYPE OF (| fcConnect ionGeometry);
PointOnRelatingElement : |fcPointOrVertexPoint;
PointOnRelatedElement : OPTIONAL |fcPointOrVertexPoint;

END_ENTITY;

ENTITY [|fcConnectionPointEccentricity
SUBTYPE OF (| fcConnectionPointGeometry);
EccentricityInX : OPTIONAL |fcLengthMeasure;

EccentricitylnY : OPTIONAL |fcLengthMeasure;
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EccentricityInZ : OPTIONAL |fcLengthMeasure;

END_ENTITY;

ENTITY |fcConnectionSur faceGeometry
SUBTYPE OF (| fcConnect ionGeometry);
Sur faceOnRelatingElement : |fcSurfaceOrFaceSurface;
Sur faceOnRelatedElement : OPTIONAL |fcSurfaceOrFaceSurface;

END_ENTITY;

ENTITY |fcFaceBasedSur faceModel
SUBTYPE OF (| fcGeometricRepresentationltem);
FbsmFaces : SET [1:?] OF IfcConnectedFaceSet;
DERIVE
Dim : IfcDimensionCount := 3;

END_ENTITY;

ENTITY IfcConnectionVolumeGeometry
SUBTYPE OF (| fcConnect ionGeometry);
VolumeOnRelatingElement : |fcSolidOrShell;
VolumeOnRelatedElement : OPTIONAL |fcSolidOrShell;
END_ENTITY;

ENTITY IfcSolidModel

ABSTRACT ~ SUPERTYPE ~ OF  (ONEOF(IfcCsgSolid,  IfcManifoldSolidBrep,

| fcSweptDiskSolid))
SUBTYPE OF (| fcGeometricRepresentationltem);
DERIVE
Dim : [fcDimensionCount := 3;

END_ENTITY;
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ENTITY [fcCsgSolid
SUBTYPE OF(IfcSolidModel);
TreeRootExpression : |fcCsgSelect;

END_ENTITY;

ENTITY IfcBooleanResult
SUBTYPE OF (| fcGeometricRepresentationltem);
Operator : | fcBooleanOperator;
FirstOperand : |fcBooleanOperand;
SecondOperand : | fcBooleanOperand;
DERIVE
Dim : |fcDimensionCount := FirstOperand.Dim;
WHERE
SAMEDIM : FirstOperand.Dim = SecondOperand.Dim;

END_ENTITY;

ENTITY IfcBooleanClippingResult
SUBTYPE OF (| fcBooleanResult);
WHERE
FIRSTOPERANDTYPE : ('IFC4.|FCSWEPTAREASOLID' IN TYPEOF(FirstOperand)) OR
('IFC4. IFCSWEPTDISCSOLID" IN TYPEOF(FirstOperand)) OR
(' IFC4. IFCBOOLEANCL IPPINGRESULT' IN TYPEOF(FirstOperand));
SECONDOPERANDTYPE : (' IFC4. |FCHALFSPACESOLID' IN TYPEOF(SecondOperand));
OPERATORTYPE : Operator = DIFFERENCE;
END_ENTITY;

ENTITY [fcCsgPrimitive3D

ABSTRACT  SUPERTYPE OF  (ONEOF(IfcBlock, | fcRectangularPyramid, [ fcRightCircularCone,
| fcRightCircularCylinder, |fcSphere))

SUBTYPE OF (| fcGeometr icRepresentationltem);
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Position : |fcAxis2Placement3dD;
DERIVE
Dim . |fcDimensionCount := 3;

END_ENTITY;

ENTITY [fcBlock
SUBTYPE OF (| fcCsgPrimitive3D);

XLength : |fcPositivelLengthMeasure;
YLength : |fcPositivelLengthMeasure;

ZLength : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY |fcRectangularPyramid

SUBTYPE OF (| fcCsgPrimitivedD);

XLength : |fcPositivelLengthMeasure;
YLength : |fcPositivelLengthMeasure;

Height : IfcPositivelLengthMeasure;

END_ENTITY;

ENTITY IfcRightCircularCone
SUBTYPE OF (| fcCsgPrimitive3D);

Height . |fcPositivelLengthMeasure:

BottomRadius : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY IfcRightCircularCylinder

SUBTYPE OF (| fcCsgPrimitive3D);
Height : |fcPositivelengthMeasure;
Radius : |fcPositivelengthMeasure;

END_ENTITY;
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ENTITY |fcSphere
SUBTYPE OF (| fcCsgPrimitive3D);
Radius : |fcPositivelLengthMeasure;

END_ENTITY;

ENTITY |fcHal fSpaceSolid

SUPERTYPE OF (ONEOF( | fcBoxedHal fSpace, |fcPolygonalBoundedHal fSpace))

SUBTYPE OF (| fcGeometricRepresentationltem);
BaseSurface @ IfcSurface;
AgreementFlag : |fcBoolean;

DERIVE
Dim : IfcDimensionCount := 3;

END_ENTITY;

ENTITY IfcBoxedHal fSpace
SUBTYPE OF (| fcHal fSpaceSolid);
Enclosure : [|fcBoundingBox;
WHERE

UNBOUNDEDSURFACE : NOT
TYPEOF (SELF# | fcHal fSpaceSol id.BaseSur face));

END_ENTITY;

ENTITY |fcBoundingBox
SUBTYPE OF (| fcGeometr icRepresentationltem);

Corner : |fcCartesianPoint;

XDim @ |fcPositivelengthMeasure;

YOim @ IfcPositivelengthMeasure;

ZDim  : |fcPositivelengthMeasure;
DERIVE
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Dim . |fcDimensionCount := 3;

END_ENTITY;

ENTITY |fcPolygonalBoundedHal fSpace
SUBTYPE OF (| fcHal fSpaceSolid);
Position © | fcAxis2Placement3D;
PolygonalBoundary : |fcBoundedCurve;
WHERE
BOUNDARYDIM : PolygonalBoundary.Dim = 2;
BOUNDARYTYPE : SIZEOF(TYPEOF(PolygonalBoundary) * [
"IFC4. IFCPOLYLINE",
' |FC4. IFCCOMPOS I TECURVE ' ]
) =15
END_ENTITY;

ENTITY IfcManifoldSolidBrep
ABSTRACT SUPERTYPE OF (ONEOF (| fcAdvancedBrep, |fcFacetedBrep))
SUBTYPE OF(IfcSol idModel);
Quter : I|fcClosedShell;
END_ENTITY;

ENTITY |fcAdvancedBrep
SUBTYPE OF (| fcManifoldSolidBrep);
WHERE
HASADVANCEDFACES : SIZEOF(QUERY(Afs <x SELFWIfcManifoldSolidBrep.Outer.CfsFaces |
(NOT ('IFC4.IFCADVANCEDFACE' IN TYPEOF (Afs)))
)) =0;
END_ENTITY;

ENTITY |fcAdvancedBrepWithVoids
268



SUBTYPE OF (| fcAdvancedBrep);
Voids : SET [1:?] OF IfcClosedShell;
WHERE
VO | DSHAVEADVANCEDFACES : SIZEOF (QUERY (Vsh <x Voids |
SIZEOF (QUERY (Afs <* Vsh.CfsFaces |
(NOT ('IFC4.IFCADVANCEDFACE' IN TYPEOF(Afs)))

END_ENTITY;

ENTITY |fcFacetedBrep
SUBTYPE OF(IfcManifoldSolidBrep);
END_ENTITY;

ENTITY |fcFacetedBrepWithVoids
SUBTYPE OF (| fcFacetedBrep):;
Voids : SET [1:?] OF IfcClosedShell;
END_ENTITY;

ENTITY |fcSweptAreaSolid

ABSTRACT  SUPERTYPE  OF (ONEOF (| fcExtrudedAreaSolid, | fcFixedReferenceSweptAreaSol id,
| fcRevolvedAreaSolid, |fcSurfaceCurveSweptAreaSolid))

SUBTYPE OF (IfcSol idModel);
SweptArea : [|fcProfileDef;
Position : OPTIONAL |fcAxis2Placement3D;
WHERE
SWEPTAREATYPE : SweptArea.ProfileType = |fcProfileTypeEnum.Area;
END_ENTITY;

ENTITY |fcExtrudedAreaSolid
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SUBTYPE OF (| fcSweptAreaSolid);

ExtrudedDirection : |fcDirection;

Depth . | fcPositivelLengthMeasure;
WHERE
VAL IDEXTRUS IOND IRECT I ON : | fcDotProduct (1 fcRepresentation!tem() | |

| fcGeometricRepresentationltem() || IfcDirection([0.0,0.0,1.0]), SELF.ExtrudedDirection) <> 0.0;

END_ENTITY;

ENTITY IfcExtrudedAreaSol idTapered
SUBTYPE OF (| fcExtrudedAreaSolid);
EndSweptArea : |fcProfileDef;
WHERE

CORRECTPROF ILEASSIGNMENT @ [ fcTaperedSweptAreaProfiles(SELFHIfcSweptAreaSolid.SweptArea,
SELF.EndSweptArea);

END_ENTITY;

ENTITY |fcFixedReferenceSweptAreaSolid

SUBTYPE OF (| fcSweptAreaSolid);

Directrix . |fcCurve;
StartParam . OPTIONAL |fcParameterValue;
EndParam : OPTIONAL |fcParameterValue;

FixedReference : IfcDirection;
WHERE
DIRECTRIXBOUNDED : (EXISTS(StartParam) AND EXISTS(EndParam)) OR

(SIZEOF(['IFC4.IFCCONIC', 'IFCA.|FCBOUNDEDCURVE'] = TYPEOF(Directrix)) =
1);

END_ENTITY;

ENTITY |fcRevolvedAreaSolid
SUBTYPE OF (| fcSweptAreaSolid);

Axis . | fcAxis1Placement;
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Angle . | fcPlaneAngleMeasure;

DERIVE
AxisLine : |IfcLine := IfcRepresentationltem() || |fcGeometricRepresentationlitem () ||
IfcCurve() || IfcLine(Axis.Location,
| fcRepresentationl!tem() [ | fcGeometr icRepresentationltem 0 ||
| fcVector (Axis.Z,1.0));
WHERE
AXISSTART INXY : Axis.Location.Coordinates[3] = 0.0;

AXISDIRECTIONINXY : Axis.Z.DirectionRatios[3] = 0.0;
END_ENTITY;

ENTITY |fcRevolvedAreaSolidTapered
SUBTYPE OF (| fcRevolvedAreaSolid);

EndSweptArea : |fcProfileDef;
WHERE

CORRECTPROF ILEASSIGNMENT @ [fcTaperedSweptAreaProfiles(SELFHIfcSweptAreaSolid.SweptArea,
SELF.EndSweptArea);

END_ENTITY;

ENTITY |fcSurfaceCurveSweptAreaSolid
SUBTYPE OF (| fcSweptAreaSolid):

Directrix . | fcCurve:
StartParam . OPTIONAL |fcParameterValue;
EndParam : OPTIONAL |fcParameterValue;

ReferenceSur face : |fcSurface;

WHERE
DIRECTRIXBOUNDED : (EXISTS(StartParam) AND EXISTS(EndParam)) OR

(SIZEOF(['IFC4.IFCCONIC', 'IFC4.IFCBOUNDEDCURVE'] = TYPEOF(Directrix)) =
1)

END_ENTITY;
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ENTITY IfcSweptDiskSolid
SUBTYPE OF (I fcSol idModel);
Directrix : IfcCurve;
Radius © | fcPositivelLengthMeasure;
InnerRadius : OPTIONAL |fcPositivelengthMeasure;

StartParam : OPTIONAL |fcParameterValue;

EndParam : OPTIONAL |fcParameterValue;
WHERE
DIRECTRIXDIM > Directrix.Dim = 3;

INNERRADIUSSIZE : (NOT EXISTS(InnerRadius)) OR (Radius > InnerRadius);

DIRECTRIXBOUNDED : (EXISTS(StartParam) AND EXISTS(EndParam)) OR
(SIZEOF(['IFC4.IFCCONIC', 'IFC4.IFCBOUNDEDCURVE'] * TYPEOF(Directrix))

1);
END_ENTITY:

ENTITY |fcSweptDiskSolidPolygonal

SUBTYPE OF (| fcSweptDiskSolid);
FilletRadius : OPTIONAL |fcPositivelLengthMeasure;

WHERE

CORRECTRADI | NOT(EXISTS(FilletRadius)) OR (FilletRadius >=

SELFY| fcSweptDiskSolid.Radius);

DIRECTRIXISPOLYLINE : "IFC4.IFCPOLYLINE' IN TYPEOF(SELFWIfcSweptDiskSolid.Directrix);

END_ENTITY;

ENTITY [fcSpace
SUBTYPE OF(|fcSpatialStructureElement);
PredefinedType : OPTIONAL | fcSpaceTypeEnum;
ElevationWithFlooring : OPTIONAL |fcLengthMeasure;

INVERSE

HasCover ings . SET OF IfcRelCoversSpaces FOR RelatingSpace;
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BoundedBy : SET OF [IfcRelSpaceBoundary FOR RelatingSpace;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSpaceTypeEnum.USERDEFINED) OR

((PredefinedType = |fcSpaceTypeEnum.USERDEFINED)  AND
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCSPACETYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcSpatialStructureElement
ABSTRACT SUPERTYPE OF (ONEOF(IfcBuilding, |fcBuildingStorey, IfcSite, |fcSpace))
SUBTYPE OF(|fcSpatialElement);
CompositionType : OPTIONAL |fcElementCompositionEnum;
WHERE
WR41 : (HIINDEX(SELFH#IfcObjectDefinition.Decomposes) = 1)
AND
(' IFC4. |FCRELAGGREGATES' IN TYPEOF (SELFWIfcObjectDefinition.Decomposes[1]))
AND

(('IFC4. |FCPROJECT' IN
(SELFWIfcObjectDefinition.Decomposes[1].RelatingObject)) OR

("IFC4. IFCSPAT IALSTRUCTUREELEMENT' IN
(SELFY#IfcObjectDefinition.Decomposes[1].RelatingObject))

)
END_ENTITY;

ENTITY |fcBuilding
SUBTYPE OF (I fcSpatialStructureElement);
ElevationOfRefHeight : OPTIONAL |fcLengthMeasure;

ElevationOfTerrain . OPTIONAL |fcLengthMeasure:
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BuildingAddress - OPTIONAL |fcPostalAddress:
END_ENTITY;

ENTITY |fcBuildingStorey
SUBTYPE OF(IfcSpatialStructureElement);
Elevation : OPTIONAL |fcLengthMeasure:

END_ENTITY;

ENTITY IfcSite

SUBTYPE OF(IfcSpatialStructureElement);

ReflLatitude : OPTIONAL | fcCompoundPlaneAngleMeasure;
ReflLongitude - OPTIONAL |fcCompoundPlaneAngleMeasure;
RefElevation : OPTIONAL |fcLengthMeasure;

LandTitleNumber : OPTIONAL |fclLabel;
SiteAddress © OPTIONAL |fcPostalAddress;
END_ENTITY;

ENTITY |fcRelCoversSpaces
SUBTYPE OF (| fcRelConnects);
RelatingSpace : IfcSpace;
RelatedCoverings : SET [1:?] OF |fcCovering;

END_ENTITY;

ENTITY IfcCovering
SUBTYPE OF (| fcBuildingElement);
PredefinedType : OPTIONAL |fcCover ingTypeEnum;
INVERSE
CoversSpaces : SET [0:1] OF IfcRelCoversSpaces FOR RelatedCoverings;
CoversElements @ SET [0:1] OF IfcRelCoversBldgElements FOR RelatedCover ings:;

WHERE
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CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcCover ingTypeEnum.USERDEFINED) OR

((PredefinedType = |fcCoveringTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCCOVERINGTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcBuildingElement

ABSTRACT SUPERTYPE OF (ONEOF(IfcBeam, |fcBuildingElementProxy, |fcChimney, |fcColumn,
| fcCovering, IfcCurtainWall, |fcDoor, IfcFooting, |fcMember, [fcPile, [fcPlate, I[fcRailing,
| fcRamp, |fcRampFlight, [|fcRoof, |fcShadingDevice, |fcSlab, |fcStair, |fcStairFlight, |fcWall,

| fcWindow))
SUBTYPE OF (I fcElement);

WHERE
MAXONEMATER | ALASSOCIATION : SIZEOF (QUERY(temp <* SELFH#IfcObjectDefinition.HasAssociations

"IFC4. IFCRELASSOC | ATESMATERIAL" IN TYPEOF(temp)
)) <=1,

END_ENTITY;

ENTITY [fcBeam
SUBTYPE OF(IfcBuildingElement);
PredefinedType : OPTIONAL |fcBeamTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcBeamTypeEnum.USERDEF INED) OR
| f cBeamTypeEnum.USERDEF INED) ~ AND  EXISTS

((PredefinedType
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

(" IFC4. IFCBEAMTYPE' IN
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TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;

ENTITY |fcBeamStandardCase
SUBTYPE OF (| fcBeam):
WHERE

HASMATER | ALPROF | LESETUSAGE : SIZEOF (QUERY(temp <x

USEDIN(SELF,
"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS') |

(' IFC4. IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND

('IFC4. IFCMATERIALPROF | LESETUSAGE IN
TYPEOF (temp.RelatingMaterial))

)) =15
END_ENTITY;

ENTITY |fcBuildingElementProxy

SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL |fcBuildingElementProxyTypeEnum;
WHERE

HASOBJECTNAME : EXISTS(SELF# ! fcRoot .Name);
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcBuildingElementProxyTypeEnum.USERDEFINED) OR

((PredefinedType = |fcBuildingElementProxyTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCBUILDINGELEMENTPROXYTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY [fcChimney
SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL |fcChimneyTypeEnum;
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WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcChimneyTypeEnum.USERDEFINED) OR

((PredefinedType = |fcChimneyTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):
CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCCHIMNEYTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcColumn
SUBTYPE OF (I fcBuildingElement);

PredefinedType : OPTIONAL |fcColumnTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcColumnTypeEnum.USERDEFINED) OR

((PredefinedType = |fcColumnTypeEnum.USERDEFINED) AND  EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCCOLUMNTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcColumnStandardCase
SUBTYPE OF (I fcColumn);
WHERE

HASMATER | ALPROF | LESETUSAGE : SIZEOF

(QUERY (temp <* USEDIN(SELF,
"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS') |

("IFC4. IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND

("IFC4. IFCMATERIALPROF | LESETUSAGE' IN
TYPEOF (temp.Relat ingMaterial))

)) = 1;
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END_ENTITY;

ENTITY IfcCurtainWall
SUBTYPE OF (I fcBuildingElement);
PredefinedType : OPTIONAL |fcCurtainWal lTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcCurtainWal I TypeEnum.USERDEFINED) OR

((PredefinedType = |fcCurtainWallTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCCURTAINWALLTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcDoor
SUBTYPE OF (I fcBuildingElement);

Overal IHeight : OPTIONAL IfcPositivelengthMeasure;
Overal IWidth : OPTIONAL IfcPositivelengthMeasure;
PredefinedType : OPTIONAL IfcDoorTypeEnum;

OperationType : OPTIONAL |fcDoor TypeOperat ionEnum;

UserDefinedOperationType : OPTIONAL |fclLabel;
WHERE
CORRECTSTYLEASSIGNED : (SIZEOF(IsTypedBy) = 0)

OR ("IFC4. IFCDOORTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].Relat ingType)):

END_ENTITY;

ENTITY |fcDoorStandardCase
SUBTYPE OF (| fcDoor);

END_ENTITY;
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ENTITY |fcFooting
SUBTYPE OF (I fcBuildingElement);

PredefinedType : OPTIONAL |fcFootingTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT EXISTS(PredefinedType) OR

(PredefinedType <> |fcFoot ingTypeEnum.USERDEF INED) OR

((PredefinedType = | fcFoot ingTypeEnum.USERDEF INED) AND
EXISTS(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCFOOTINGTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY | fcMember
SUBTYPE OF(IfcBuildingElement);
PredefinedType : OPTIONAL |fcMember TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcMember TypeEnum.USERDEF INED) OR

((PredefinedType =

| fcMember TypeEnum.USERDEFINED)  AND  EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

= 0) OR
('IFC4. |IFCMEMBERTYPE' [N
TYPEOF (SELFWI fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;
ENTITY |fcMemberStandardCase

SUBTYPE OF (| fcMember )

WHERE

HASMATER | ALPROF | LESETUSAGE : SIZEOF (QUERY (temp <x USEDIN(SELF,
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"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS') |
('IFC4. IFCRELASSOCIATESMATERIAL" IN TYPEOF(temp)) AND

("IFC4. IFCMATER|ALPROF | LESETUSAGE' IN
TYPEOF (temp.RelatingMaterial))

)) =1,
END_ENTITY;

ENTITY [fcPile
SUBTYPE OF(IfcBuildingElement);
PredefinedType : OPTIONAL |fcPileTypeEnum;

ConstructionType : OPTIONAL |fcPileConstructionEnum;

WHERE
CORRECTPREDEF INEDTYPE : NOT EXISTS(PredefinedType) OR
(PredefinedType <> |fcPileTypeEnum.USERDEFINED) OR

((PredefinedType = | fcPi | eTypeEnum. USERDEF INED) AND
EXISTS(SELFH#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCPILETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcPlate
SUBTYPE OF (| fcBuildingElement);
PredefinedType : OPTIONAL |fcPlateTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcPlateTypeEnum.USERDEFINED) OR

((PredefinedType
(SELFWIfcObject.ObjectType));

| fcPlateTypeEnum.USERDEFINED) AND  EXISTS

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCPLATETYPE' IN
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TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;

ENTITY |fcPlateStandardCase
SUBTYPE OF(|fcPlate);
WHERE

HASMATER | ALLAYERSETUSAGE : SIZEOF

(QUERY(temp <* USEDIN(SELF,
"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS') |

(" IFC4. IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND

('IFC4. |FCMATERIALLAYERSETUSAGE'
TYPEOF (temp.RelatingMaterial))

)) = 1;
END_ENTITY;

ENTITY I|fcRailing
SUBTYPE OF (I fcBuildingElement);

PredefinedType : OPTIONAL |fcRailingTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcRailingTypeEnum.USERDEFINED) OR

((PredefinedType = |fcRailingTypeEnum.USERDEFINED) AND EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCRAILINGTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcRamp
SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL |fcRampTypeEnum;
WHERE

281



CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcRampTypeEnum.USERDEFINED) OR

((PredefinedType = |fcRampTypeEnum.USERDEFINED) AND  EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCRAMPTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcRampFlight
SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL |fcRampF!ightTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcRampF|ightTypeEnum.USERDEFINED) OR

((PredefinedType = |fcRampF|ightTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCRAMPFL I GHTTYPE'

TYPEOF (SELFWI fcObject . IsTypedBy[ 1] .RelatingType)); !
END_ENTITY;
ENTITY |fcRoof
SUBTYPE OF (| fcBuildingElement);
PredefinedType : OPTIONAL |fcRoofTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcRoofTypeEnum.USERDEFINED) OR
((PredefinedType =  |fcRoofTypeEnum.USERDEFINED)  AND  EXISTS

(SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

282



('IFC4. IFCROOFTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcShadingDevice
SUBTYPE OF (I fcBuildingElement);

PredefinedType : OPTIONAL |fcShadingDeviceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcShadingDeviceTypeEnum.USERDEFINED) OR

((PredefinedType = IfcShadingDeviceTypeEnum.USERDEFINED) AND EXISTS
(SELFW| fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCSHAD INGDEV I CETYPE'

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)): !
END_ENTITY;
ENTITY IfcSlab
SUPERTYPE OF (ONEOF(|fcSlabElementedCase, |fcSlabStandardCase))
SUBTYPE OF (| fcBuildingElement);
PredefinedType : OPTIONAL |fcSlabTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSlabTypeEnum.USERDEFINED) OR
((PredefinedType =  IfcSlabTypeEnum.USERDEFINED)  AND  EXISTS
(SELF#IfcObject.ObjectType));
CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
('IFC4. IFCSLABTYPE' IN

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;
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ENTITY |fcSlabElementedCase
SUBTYPE OF(IfcSlab);
WHERE

HASDECOMPOSITION : HI INDEX(SELF#IfcObjectDefinition.|sDecomposedBy) > 0;
END_ENTITY;

ENTITY |fcSlabStandardCase
SUBTYPE OF(IfcSlab);
WHERE

HASMATER | ALLAYERSETUSAGE : SIZEOF (QUERY(temp <x

USEDIN(SELF,
"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS') |

(' IFC4. IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND

("IFC4. |FCMATERIALLAYERSETUSAGE' IN
TYPEOF(temp.RelatingMaterial))

)) = 1;
END_ENTITY;

ENTITY |fcStair
SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL |fcStairTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcStairTypeEnum.USERDEF INED) OR

((PredefinedType

| fcStairTypeEnum.USERDEFINED)  AND  EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCSTAIRTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[ 1] .RelatingType));

END_ENTITY;

ENTITY IfcStairFlight
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SUBTYPE OF (| fcBuildingElement);
NumberOfRisers : OPTIONAL Ifclnteger;
NumberOfTreads : OPTIONAL Ifclnteger;
RiserHeight : OPTIONAL IfcPositivelLengthMeasure;
TreadLength : OPTIONAL IfcPositivelLengthMeasure;
PredefinedType : OPTIONAL |fcStairFlightTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcStairFlightTypeEnum.USERDEFINED) OR

((PredefinedType = |fcStairFlightTypeEnum.USERDEFINED) AND EXISTS

(SELFW|fcObject.ObjectType));
CORRECTTYPEASS I GNED © (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCSTAIRFLIGHTTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcWall
SUPERTYPE OF (ONEOF(|fcWallElementedCase, |fcWallStandardCase))
SUBTYPE OF(IfcBuildingElement);

PredefinedType : OPTIONAL [fcWallTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcWal | TypeEnum.USERDEFINED) OR

((PredefinedType = IfcWallTypeEnum.USERDEF INED)
(SELF#| fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCWALLTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcWal IElementedCase
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SUBTYPE OF (I fcWall);
WHERE
HASDECOMPOSITION : HI INDEX(SELF#IfcObjectDefinition.|sDecomposedBy) > 0;
END_ENTITY;

ENTITY IfcWalIStandardCase
SUBTYPE OF(IfcWall);
WHERE

HASMATER | ALLAYERSETUSAGE : SIZEOF (QUERY(temp <* USEDIN(SELF,
"IFC4. IFCRELASSOCIATES.RELATEDOBJECTS ") |

(" IFC4. IFCRELASSOCIATESMATERIAL' IN TYPEOF(temp)) AND

("IFC4. |FCMATERIALLAYERSETUSAGE' IN
TYPEOF(temp.RelatingMaterial))

)) = 1;
END_ENTITY;

ENTITY |fcWindow
SUBTYPE OF(IfcBuildingElement);

Overal IHeight : OPTIONAL IfcPositivelLengthMeasure;
Overal IWidth : OPTIONAL IfcPositivelLengthMeasure;
PredefinedType : OPTIONAL | fcWindowTypeEnum;
PartitioningType : OPTIONAL |fcWindowTypePartitioningEnum;

UserDefinedPartitioningType : OPTIONAL |fclLabel;
WHERE
CORRECTSTYLEASSIGNED : (SIZEOF(IsTypedBy) = 0)

OR ("IFC4. IFCWINDOWTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcWindowStandardCase

SUBTYPE OF (1 fcWindow)
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END_ENTITY;

ENTITY |fcRelCoversBIdgElements
SUBTYPE OF (| fcRelConnects);
RelatingBuildingElement : [fcElement;
RelatedCover ings © SET [1:?] OF IfcCovering;

END_ENTITY;

ENTITY IfcSpatialZone
SUBTYPE OF(IfcSpatialElement);
PredefinedType : OPTIONAL |fcSpatialZoneTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSpatialZoneTypeEnum.USERDEFINED) OR

((PredefinedType = |fcSpatialZoneTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCSPATIALZONETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcCivilSpatialStructureElement_K
ABSTRACT SUPERTYPE OF (ONEOF(IfcRoad_K, IfcBridge_K, IfcTunnel K))
SUBTYPE OF(|fcSpatialElement);

END_ENTITY;

ENTITY |fcRoad_K
SUBTYPE OF (I fcCivilSpatialStructureElement_K);
PredefinedType : OPTIONAL |fcRoadTypeEnum_K;
END_ENTITY;
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ENTITY |fcBridge_K
SUBTYPE OF(IfcCivilSpatialStructureElement_K);
PredefinedType : OPTIONAL |fcBridgeTypeEnum_K;

END_ENTITY;

ENTITY IfcTunnel_K
SUBTYPE OF(IfcCivilSpatialStructureElement_K);
PredefinedType : OPTIONAL |fcTunnelTypeEnum_K;

END_ENTITY;

ENTITY IfcCivilSpatialBoundary_K

ABSTRACT SUPERTYPE OF (ONEOF (I fcLinearRefSpace_K,

| fcVerticalSubspace_K))
SUBTYPE OF(IfcSpatialElement);
END_ENTITY:

ENTITY IfcLinearRefSpace_K
SUBTYPE OF(IfcCivilSpatialBoundary_K);
PredefinedType : OPTIONAL |fcLinearRefSpaceTypeEnum_K:

END_ENTITY;

ENTITY [IfcCurvlinearNodeSpace_K
SUBTYPE OF (I fcCivilSpatialBoundary_K);
PredefinedType : OPTIONAL |fcCurvlinearNodeSpaceTypeEnum_K;
END_ENTITY;

ENTITY IfcVerticalSubspace_K
SUBTYPE OF (I fcCivilSpatialBoundary_K);

PredefinedType : OPTIONAL |fcVerticalSubspaceTypeEnum_K;
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END_ENTITY;

ENTITY IfcRelReferencedInSpatialStructure
SUBTYPE OF (| fcRelConnects);
RelatedElements @ SET [1:?] OF IfcProduct;
RelatingStructure : |fcSpatialElement;
WHERE

WR31 : SIZEOF(QUERY(temp <* RelatedElements | 'IFC4.|FCSPATIALSTRUCTUREELEMENT' IN
TYPEOF(temp))) = 0;

END_ENTITY;

ENTITY |fcGrid
SUBTYPE OF (| fcProduct);

UAxes © LIST [1:?] OF IfcGridAxis;
VAxes © LIST [1:?] OF IfcGridAxis;
WAxes  OPTIONAL LIST [1:?] OF IfcGridAxis;
Predef inedType : OPTIONAL |fcGridTypeEnum;
INVERSE

ContainedInStructure : SET [0:1] OF IfcRelContainedInSpatialStructure FOR RelatedElements;
WHERE
HASPLACEMENT : EXISTS(SELFWIfcProduct.ObjectPlacement);
END_ENTITY;

ENTITY [fcGridAxis;

AxisTag : OPTIONAL IfclLabel;
AxisCurve © IfcCurve;
SameSense : IfcBoolean;
INVERSE
PartOfW : SET [0:1] OF IfcGrid FOR WAxes;
Part0fv : SET [0:1] OF IfcGrid FOR VAxes;
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Par tOfU © SET [0:1] OF IfcGrid FOR UAxes:
HasIntersections : SET OF IfcVirtualGridintersection FOR IntersectingAxes;
WHERE
WR1 : AxisCurve.Dim = 2;
WR2 : (SIZEOF(PartOfU) = 1) XOR (SIZEOF(PartOfV) = 1) XOR (SIZEOF(PartOfW) = 1);
END_ENTITY;

ENTITY IfcVirtualGridlntersection;
IntersectingAxes : LIST [2:2] OF IfcGridAxis;
OffsetDistances : LIST [2:3] OF |fcLengthMeasure;
END_ENTITY;

ENTITY [fcPort
ABSTRACT SUPERTYPE
SUBTYPE OF (| fcProduct);
INVERSE
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 [fcDistributionPort
SUBTYPE OF (I fcPort);
FlowDirection : OPTIONAL [fcFlowDirectionEnum;
PredefinedType : OPTIONAL |fcDistributionPortTypeEnum;
SystemType : OPTIONAL [fcDistributionSystemEnum;
END_ENTITY;

ENTITY |fcRelConnectsPortToElement

SUBTYPE OF( | fcRelConnects);
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RelatingPort . |fcPort;
RelatedElement : [fcDistributionElement;

END_ENTITY;

ENTITY IfcDistributionElement
SUPERTYPE OF (ONEOF(IfcDistributionControlElement, IfcDistributionFlowElement))
SUBTYPE OF (I fcElement);
INVERSE
HasPorts : SET OF IfcRelConnectsPortToElement FOR RelatedElement:;

END_ENTITY;

ENTITY IfcDistributionControlElement

SUPERTYPE OF (ONEOF (| fcActuator, [fcAlarm, | fcController, | fcFlowlnstrument,
| fcProtectiveDeviceTrippingUnit, |fcSensor, IfcUnitaryControlElement))

SUBTYPE OF(IfcDistributionElement);
INVERSE
AssignedToF lowElement : SET [0:1] OF |fcRelFlowControlElements FOR RelatedControlElements;

END_ENTITY;

ENTITY IfcActuator
SUBTYPE OF(|fcDistributionControlElement);
PredefinedType : OPTIONAL |fcActuatorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcActuator TypeEnum.USERDEF INED) OR

((PredefinedType = [|fcActuatorTypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCACTUATORTYPE' IN
TYPEOF (SELF#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;
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ENTITY IfcAlarm
SUBTYPE OF (I fcDistributionControlElement);
PredefinedType : OPTIONAL |fcAlarmTypeEnum:
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcAlarmTypeEnum.USERDEF INED) OR
| fcAlarmTypeEnum.USERDEFINED)  AND

((PredefinedType
(SELFH#IfcObject.ObjectType));

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

0) OR

('IFC4. IFCALARMTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcController
SUBTYPE OF (I fcDistributionControlElement);
PredefinedType : OPTIONAL |fcControllerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcControllerTypeEnum.USERDEFINED) OR

EXISTS

((PredefinedType = |fcControllerTypeEnum.USERDEFINED) AND EXISTS

(SELFWIfcObject.ObjectType));
CORRECTTYPEASS | GNED : (SIZEOF(I1sTypedBy) = 0) OR

(' IFCA. IFCCONTROLLERTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcFlowlnstrument
SUBTYPE OF (| fcDistributionControlElement);
PredefinedType : OPTIONAL |fcFlowlnstrumentTypeEnum;
WHERE
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CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcFlowlnstrumentTypeEnum.USERDEFINED) OR

((PredefinedType
EXISTS (SELF#IfcObject.ObjectType));

| fcFlowlnstrumentTypeEnum.USERDEFINED)  AND

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy)

0) OR

("IFC4. |FCFLOWINSTRUMENTTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcProtectiveDeviceTrippingUnit
SUBTYPE OF (I fcDistributionControlElement);
PredefinedType : OPTIONAL |fcProtectiveDeviceTrippinguUnitTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType -
| fcProtectiveDeviceTr ippingUnitTypeEnum.USERDEFINED) OR

((Predef inedType _
| fcProtectiveDeviceTrippingUnitTypeEnum.USERDEF INED) AND EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFCA. IFCPROTECT I VEDEVICETRIPPINGUNITTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcSensor
SUBTYPE OF(|fcDistributionControlElement);
PredefinedType : OPTIONAL [fcSensorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSensor TypeEnum.USERDEF INED) OR

((PredefinedType = |fcSensorTypeEnum.USERDEFINED) AND  EXISTS
(SELF#| fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR
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(' IFC4. IFCSENSORTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcUnitaryControlElement
SUBTYPE OF (I fcDistributionControlElement);
PredefinedType : OPTIONAL |fcUnitaryControlElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcUnitaryControlElementTypeEnum.USERDEF INED) OR

((PredefinedType = IfcUnitaryControlElementTypeEnum.USERDEF INED)
AND EXISTS (SELF#!fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCUNITARYCONTROLELEMENTTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcRelFlowControlElements
SUBTYPE OF (| fcRelConnects);
RelatedControlElements : SET [1:?] OF I|fcDistributionControlElement;
RelatingFlowElement : IfcDistributionF|owElement:;

END_ENTITY;

ENTITY IfcDistributionFlowE|lement

SUPERTYPE OF (ONEOF (| fcDistributionChamberElement, | fcEnergyConversionDevice,
| fcFlowController, |IfcFlowFitting, IfcFlowMovingDevice, |fcFlowSegment, |fcFlowStorageDevice,
I fcFlowTerminal, |fcFlowTreatmentDevice))

SUBTYPE OF(IfcDistributionElement);
INVERSE
HasControlElements : SET [0:1] OF IfcRelFlowControlElements FOR RelatingF|owElement;

END_ENTITY;
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ENTITY IfcDistributionChamberElement
SUBTYPE OF(IfcDistributionFlowElement);
PredefinedType : OPTIONAL |fcDistributionChamberElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <>
| fcDistributionChamberElement TypeEnum.USERDEF INED) OR

((PredefinedType =
[fcDistributionChamberElement TypeEnum.USERDEFINED) AND EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCDISTRIBUT IONCHAMBERELEMENTTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcEnergyConversionDevice

SUPERTYPE OF (ONEOF(IfcAirToAirHeatRecovery, |fcBoiler, |fcBurner, [fcChiller, [fcCoil,
| fcCondenser, |fcCooledBeam, |fcCoolingTower, |fcElectricGenerator, |fcElectricMotor, |fcEngine,
| fcEvaporativeGooler, | fcEvaporator, | fcHeatExchanger, | fcHumidifier, | fcMotorConnection,
IfcSolarDevice, |fcTransformer, |fcTubeBundle, |fcUnitaryEquipment))

SUBTYPE OF(IfcDistributionFlowElement);

END_ENTITY;

ENTITY IfcAirToAirHeatRecovery
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcAirToAirHeatRecoveryTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcAirToAirHeatRecoveryTypeEnum.USERDEF INED) OR

((PredefinedType = |fcAirToAirHeatRecoveryTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
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('IFC4. IFCAIRTOAIRHEATRECOVERYTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcBoiler
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcBoilerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcBoilerTypeEnum.USERDEF INED) OR

((PredefinedType =

| fcBoi ler TypeEnum.USERDEFINED) AND  EXISTS
(SELFW| fcObject.ObjectType));

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

0) OR

('IFC4. IFCBOILERTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcBurner
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcBurnerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcBurnerTypeEnum.USERDEF INED) OR

((PredefinedType
(SELF#1 fcObject .ObjectType));

| fcBurner TypeEnum.USERDEFINED) AND  EXISTS

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

0) OR

(' IFC4. IFCBURNERTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcChiller

296



SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcChillerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcChiller TypeEnum.USERDEF INED) OR

(SELFY#IfcObject.ObjectType));
CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

('"IFC4.|FCCHILLERTYPE'
TYPEOF (SELFWI fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcCoil
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcCoilTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCoilTypeEnum.USERDEFINED) OR

((PredefinedType = IfcCoilTypeEnum.USERDEFINED)  AND
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCCOILTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcCondenser
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcCondenserTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcCondenser TypeEnum.USERDEF INED) OR
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((PredefinedType = |fcCondenserTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCCONDENSERTYPE'
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcCooledBeam
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL [fcCooledBeamTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCooledBeamTypeEnum.USERDEFINED) OR

((PredefinedType = |fcCooledBeamTypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCCOOLEDBEAMTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcCoolingTower
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcCoolingTower TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCool ingTower TypeEnum.USERDEFINED) OR

((PredefinedType = |fcCoolingTower TypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

(" IFC4. IFCCOOL INGTOWERTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;
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ENTITY IfcElectricGenerator
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcElectricGeneratorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcElectricGenerator TypeEnum.USERDEF INED) OR

((PredefinedType = |fcElectricGeneratorTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCELECTRICGENERATORTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcElectricMotor
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcElectricMotorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcElectricMotor TypeEnum.USERDEF INED) OR

((PredefinedType = IfcElectricMotor TypeEnum.USERDEF INED) AND EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCELECTRICMOTORTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcEngine
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcEngineTypeEnum;

WHERE
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CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcEngineTypeEnum.USERDEFINED) OR

((PredefinedType

| fcEngineTypeEnum.USERDEFINED) AND  EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASS | GNED : (SIZEOF(1sTypedBy) = 0) OR
('IFC4. IFCENGINETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcEvaporativeCooler

SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcEvaporativeCoolerTypeEnum;

WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcEvaporativeCoolerTypeEnum.USERDEF INED) OR

((PredefinedType = |fcEvaporativeCoolerTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType)):
CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCEVAPORAT I VECOOLERTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcEvaporator
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcEvaporatorTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcEvaporator TypeEnum.USERDEFINED) OR

((PredefinedType =

| fcEvaporator TypeEnum.USERDEF INED) AND EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
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(' IFC4. IFCEVAPORATORTYPE'
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcHeatExchanger
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcHeatExchangerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcHeatExchanger TypeEnum.USERDEFINED) OR

((PredefinedType = |fcHeatExchanger TypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCHEATEXCHANGERTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcHumidifier
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcHumidifierTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcHumidifierTypeEnum.USERDEFINED) OR

((PredefinedType = |fcHumidifierTypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCHUMIDIF IERTYPE'
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcMotorConnection
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SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcMotorConnectionTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcMotorConnectionTypeEnum.USERDEFINED) OR

((PredefinedType = |fcMotorConnectionTypeEnum.USERDEFINED)  AND
EXISTS (SELFWIfcObject.ObjectType));
CORRECTTYPEASS I GNED © (SIZEOF(I1sTypedBy) = 0) OR

(' IFC4. IFCMOTORCONNECT IONTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcSolarDevice
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcSolarDeviceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcSolarDeviceTypeEnum.USERDEFINED) OR

((PredefinedType = IfcSolarDeviceTypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCSOLARDEVICETYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcTransformer
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL |fcTransformerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcTransformer TypeEnum.USERDEFINED) OR
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((PredefinedType = IfcTransformerTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCTRANFORMERTYPE"
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY [fcTubeBundle
SUBTYPE OF (| fcEnergyConversionDevice);

PredefinedType : OPTIONAL [fcTubeBundleTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcTubeBundleTypeEnum.USERDEFINED) OR

((PredefinedType = |fcTubeBundleTypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType)):

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCTUBEBUNDLETYPE'

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)): !
END_ENTITY;
ENTITY IfcUnitaryEquipment
SUBTYPE OF (| fcEnergyConversionDevice);
PredefinedType : OPTIONAL |fcUnitaryEquipmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcUnitaryEquipmentTypeEnum.USERDEF INED) OR
((PredefinedType = IfcUnitaryEquipmentTypeEnum.USERDEFINED) AND
EXISTS (SELFWIfcObject.ObjectType));
CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
(" IFC4. IFCUNITARYEQUIPMENTTYPE' [N

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType));
END_ENTITY;
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ENTITY |fcFlowController

SUPERTYPE OF (ONEOF (I fcAirTerminalBox,

| fcDamper , [fcElectricDistributionBoard,

| fcElectricTimeControl, |fcFlowMeter, |fcProtectiveDevice, |fcSwitchingDevice, |fcValve))

SUBTYPE OF(IfcDistributionFlowElement);
END_ENTITY;

ENTITY IfcAirTerminalBox
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcAirTerminalBoxTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcAirTerminalBoxTypeEnum.USERDEFINED) OR

((PredefinedType =

| fcAirTerminalBoxTypeEnum.USERDEFINED)  AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCAIRTERMINALBOXTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcDamper
SUBTYPE OF (I fcFlowController);

PredefinedType : OPTIONAL |fcDamper TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcDamper TypeEnum.USERDEF INED) OR

((PredefinedType =
(SELFWIfcObject.ObjectType));

| fcDamper TypeEnum. USERDEF INED)

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. |FCOAMPERTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));
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END_ENTITY;

ENTITY IfcElectricDistributionBoard
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcElectricDistributionBoardTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcElectricDistributionBoardTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcElectricDistributionBoardTypeEnum.USERDEF INED)
AND EXISTS (SELF#!fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCELECTRICDISTRIBUT IONBOARDTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcElectricTimeControl
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcElectricTimeControlTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcElectricTimeControlTypeEnum.USERDEF INED) OR

((PredefinedType = IfcElectricTimeControlTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCELECTRICT IMECONTROLTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcFlowMeter

SUBTYPE OF (I fcFlowController);
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PredefinedType : OPTIONAL |fcFlowMeter TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcFlowMeterTypeEnum.USERDEFINED) OR

((PredefinedType = |fcFlowMeterTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. |FCFLOWMETERTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcProtectiveDevice
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcProtectiveDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcProtectiveDeviceTypeEnum.USERDEFINED) OR

((PredefinedType = |fcProtectiveDeviceTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCPROTECT I VEDEVICETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcSwitchingDevice
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcSwitchingDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSwitchingDeviceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcSwitchingDeviceTypeEnum.USERDEFINED)  AND
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EXISTS (SELF#IfcObject.ObjectType));
CORRECTTYPEASS I GNED © (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCSWITCHINGDEVICETYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcValve
SUBTYPE OF (| fcFlowController);
PredefinedType : OPTIONAL |fcValveTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcValveTypeEnum.USERDEFINED) OR

((PredefinedType | fcValveTypeEnum .USERDEFINED)  AND  EXISTS

(SELFWIfcObject.ObjectType));
CORRECTTYPEASS I GNED © (SIZEOF( 1sTypedBy)

0) OR

('IFC4. IFCVALVETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcFlowFitting

SUPERTYPE OF (ONEOF(|fcCableCarrierFitting, I|fcCableFitting, |fcOuctFitting, |fcdunctionBox,
| fcPipeFitting, |fcGutterFitting_K))

SUBTYPE OF(IfcDistributionFlowElement);

END_ENTITY;

ENTITY IfcCableCarrierFitting
SUBTYPE OF (| fcFlowFitting);
PredefinedType : OPTIONAL |fcCableCarrierFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCableCarrierFittingTypeEnum.USERDEFINED) OR
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((PredefinedType = IfcCableCarrierFittingTypeEnum.USERDEFINED) AND
EXISTS (SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCCABLECARRIERFITTINGTYPE'
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcCableFitting
SUBTYPE OF (| fcFlowFitting):

PredefinedType : OPTIONAL |fcCableFittingTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCableFittingTypeEnum.USERDEFINED) OR

((PredefinedType = IfcCableFittingTypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCCABLEFITTINGTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcDuctFitting
SUBTYPE OF(IfcFlowFitting);

PredefinedType : OPTIONAL |fcDuctFittingTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcDuctFittingTypeEnum.USERDEFINED) OR

((PredefinedType = |fcDuctFittingTypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCOUCTFITTINGTYPE'
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;
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ENTITY [fcdunctionBox
SUBTYPE OF (I fcFlowFitting);
PredefinedType : OPTIONAL |fcJunctionBoxTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcJunctionBoxTypeEnum.USERDEFINED) OR

((PredefinedType = |fcJunctionBoxTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCJUNCT IONBOXTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcPipeFitting
SUBTYPE OF(IfcFlowFitting);
PredefinedType : OPTIONAL |fcPipeFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcPipefittingTypeEnum.USERDEFINED) OR

((PredefinedType = |fcPipeFittingTypeEnum.USERDEFINED) AND EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCPIPEFITTINGTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcGutterFitting_K
SUBTYPE OF (I fcFlowFitting);
PredefinedType : OPTIONAL |fcGutterFittingTypeEnum_K;
END_ENTITY;
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ENTITY |fcFlowMovingDevice

SUPERTYPE OF (ONEOF( I fcCompressor, |fcFan, |fcPump))

SUBTYPE OF (I fcDistributionFlowElement);
END_ENTITY:

ENTITY |fcCompressor
SUBTYPE OF (| fcFlowMovingDevice);

PredefinedType : OPTIONAL |fcCompressorTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCompressor TypeEnum.USERDEFINED) OR

((PredefinedType = |fcCompressorTypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCCOMPRESSORTYPE'

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)): !
END_ENTITY;
ENTITY IfcFan
SUBTYPE OF (| fcFlowMovingDevice);
PredefinedType : OPTIONAL |fcFanTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcFanTypeEnum.USERDEFINED) OR
((PredefinedType =  IfcFanTypeEnum.USERDEFINED)  AND  EXISTS
(SELFWIfcObject.ObjectType));
CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR
('"IFC4. IFCFANTYPE' [N

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;
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ENTITY |fcPump
SUBTYPE OF (| fcFlowMovingDevice);
PredefinedType : OPTIONAL |fcPumpTypeEnum;

WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcPumpTypeEnum.USERDEF INED) OR
| fcPumpTypeEnum.USERDEFINED)  AND  EXISTS

((PredefinedType
(SELF#|fcObject.ObjectType));
CORRECTTYPEASSIGNED  : (SIZEOF(|sTypedBy)
('IFC4. IFCPUMPTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

0) OR

END_ENTITY;

ENTITY |fcFlowSegment

| fcCableSegment, |fcDuctSegment, |fcPipeSegment,

SUPERTYPE OF (ONEOF(|fcCableCarrierSegment,
| fcGutterSegment_K))

SUBTYPE OF(IfcDistributionFlowElement);

END_ENTITY;

ENTITY |fcCableCarrierSegment

SUBTYPE OF( | fcFlowSegment);

PredefinedType : OPTIONAL |fcCableCarrierSegmentTypeEnum;

WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcCableCarrierSegmentTypeEnum.USERDEF INED) OR

((PredefinedType = |fcCableCarrierSegmentTypeEnum. USERDEF INED) AND

EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR
("IFC4. IFCCABLECARR | ERSEGMENTTYPE'

TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));
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END_ENTITY;

ENTITY |fcCableSegment
SUBTYPE OF (| fcFlowSegment);

PredefinedType : OPTIONAL |fcCableSegmentTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcCableSegmentTypeEnum.USERDEFINED) OR

((PredefinedType = |fcCableSegmentTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. |FCCABLESEGMENTTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcDuctSegment
SUBTYPE OF( | fcFlowSegment);

PredefinedType : OPTIONAL |fcDuctSegmentTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcDuctSegmentTypeEnum.USERDEF INED) OR

((PredefinedType = |fcDuctSegmentTypeEnum.USERDEFINED) AND EXISTS
(SELFW|fcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCOUCTSEGMENTTYPE'
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcPipeSegment
SUBTYPE OF( | fcFlowSegment);

PredefinedType : OPTIONAL |fcPipeSegmentTypeEnum;
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WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcPipeSegmentTypeEnum.USERDEFINED) OR

((PredefinedType = |fcPipeSegmentTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCPIPESEGMENTTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcGutterSegment_K
SUBTYPE OF( | fcFlowSegment);

PredefinedType : OPTIONAL |fcGutterSegmentTypeEnum_K;
END_ENTITY;

ENTITY |fcFlowStorageDevice
SUPERTYPE OF (ONEOF(|fcElectricFlowStorageDevice, |fcTank))
SUBTYPE OF (| fcDistributionF|owElement);

END_ENTITY;

ENTITY I|fcElectricFlowStorageDevice
SUBTYPE OF (I fcFlowStorageDevice):

PredefinedType : OPTIONAL |fcElectricFlowStorageDeviceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcElectricFlowStorageDeviceTypeEnum. USERDEF INED)
OR

((PredefinedType = |fcElectricFlowStorageDeviceTypeEnum. USERDEF INED)
AND EXISTS (SELF#!fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. |FCELECTRICFLOWSTORAGEDEV | CETYPE' IN
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TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;

ENTITY [|fcTank
SUBTYPE OF (I fcFlowStorageDevice);

PredefinedType : OPTIONAL |fcTankTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcTankTypeEnum.USERDEFINED) OR

((PredefinedType = IfcTankTypeEnum.USERDEFINED) AND  EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCTANKTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcFlowTerminal

SUPERTYPE OF (ONEOF(IfcAirTerminal, IfcAudioVisualAppliance, |fcCommunicationsAppliance,
[fcElectricAppliance, |fcFireSuppressionTerminal, |fcLamp, IfcLightFixture, [|fcMedicalDevice,
| fcOutlet, IfcSanitaryTerminal, |fcSpaceHeater, |fcStackTerminal, |fcWasteTerminal))

SUBTYPE OF(IfcDistributionFlowElement);
END_ENTITY;

ENTITY IfcAirTerminal
SUBTYPE OF (| fcFlowTerminal);

PredefinedType : OPTIONAL [fcAirTerminalTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcAirTerminalTypeEnum.USERDEFINED) OR

((PredefinedType = IfcAirTerminalTypeEnum.USERDEFINED) AND EXISTS
(SELFWIfcObject.ObjectType));
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CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCAIRTERMINALTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcAudioVisualAppliance
SUBTYPE OF (I fcFlowTerminal);
PredefinedType : OPTIONAL |fcAudioVisualApplianceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcAudioVisualApp!ianceTypeEnum.USERDEFINED) OR

((PredefinedType = |fcAudioVisualApplianceTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCAUDIOVISUALAPPL | ANCETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcCommunicationsAppliance
SUBTYPE OF (| fcFlowTerminal);
PredefinedType : OPTIONAL |fcCommunicationsApplianceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType < |fcCommunicationsApplianceTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcCommunicationsApplianceTypeEnum.USERDEFINED)
AND EXISTS (SELFH#!fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(" IFC4. IFCCOMMUN | CAT I ONSAPPL | ANCETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;
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ENTITY IfcElectricAppliance
SUBTYPE OF (I fcFlowTerminal);
PredefinedType : OPTIONAL |fcElectricApplianceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcElectricApp!ianceTypeEnum.USERDEFINED) OR

((PredefinedType = |IfcElectricApplianceTypeEnum.USERDEFINED) AND
EXISTS (SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCELECTRICAPPL IANCETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcFireSuppressionTerminal
SUBTYPE OF (I fcFlowTerminal);
PredefinedType : OPTIONAL |fcFireSuppressionTerminalTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcFireSuppressionTerminalTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcFireSuppressionTerminalTypeEnum.USERDEF INED)
AND EXISTS (SELF#!fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(" IFC4. IFCF IRESUPPRESS | ONTERM I NALTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcLamp
SUBTYPE OF (I fcFlowTerminal);
PredefinedType : OPTIONAL |fcLampTypeEnum;

WHERE

316



CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fclLampTypeEnum.USERDEFINED) OR

((PredefinedType = |fcLampTypeEnum.USERDEFINED) AND  EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCLAMPTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcLightFixture
SUBTYPE OF (I fcFlowTerminal);

PredefinedType : OPTIONAL |fcLightFixtureTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcLightFixtureTypeEnum.USERDEFINED) OR

((PredefinedType = |fcLightFixtureTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCLIGHTFIXTURETYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcMedicalDevice
SUBTYPE OF (| fcFlowTerminal);

PredefinedType : OPTIONAL |fcMedicalDeviceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR

(PredefinedType <> |fcMedicalDeviceTypeEnum.USERDEFINED) OR

((PredefinedType = IfcMedicalDeviceTypeEnum.USERDEFINED) AND EXISTS
(SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
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('IFC4. IFCMEDICALDEVICETYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcOutlet
SUBTYPE OF (I fcFlowTerminal);

PredefinedType : OPTIONAL |fcOutletTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcOutletTypeEnum.USERDEF INED) OR

((PredefinedType = |fcOutletTypeEnum.USERDEFINED) AND EXISTS
(SELFW| fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCOUTLETTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY I|fcSanitaryTerminal
SUBTYPE OF(IfcFlowTerminal);

PredefinedType : OPTIONAL |fcSanitaryTerminal TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcSanitaryTerminal TypeEnum.USERDEFINED) OR

((PredefinedType =

| fcSanitaryTerminal TypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCSANITARYTERMINALTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcSpaceHeater
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SUBTYPE OF(IfcFlowTerminal);

PredefinedType : OPTIONAL |fcSpaceHeaterTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcSpaceHeater TypeEnum.USERDEFINED) OR

((PredefinedType = |fcSpaceHeaterTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. |IFCSPACEHEATERTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcStackTerminal
SUBTYPE OF (I fcFlowTerminal);

PredefinedType : OPTIONAL |fcStackTerminalTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcStackTerminalTypeEnum.USERDEFINED) OR

((PredefinedType = |fcStackTerminal TypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCSTACKTERMINALTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcWasteTerminal

SUBTYPE OF (I fcFlowTerminal);

PredefinedType : OPTIONAL |fcWasteTerminalTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcWasteTerminalTypeEnum.USERDEF INED) OR
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((PredefinedType = IfcWasteTerminalTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCWASTETERMINALTYPE'
TYPEOF (SELFWIfcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcFlowTreatmentDevice

SUPERTYPE OF (ONEOF(|fcDuctSilencer, |fcFilter, Ifcinterceptor))
SUBTYPE OF(IfcDistributionFlowElement);
END_ENTITY;

ENTITY |fcDuctSilencer
SUBTYPE OF (I fcFlowTreatmentDevice);

PredefinedType : OPTIONAL |fcDuctSilencerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcDuctSilencerTypeEnum.USERDEF INED) OR

((PredefinedType = |fcDuctSilencer TypeEnum.USERDEFINED) AND EXISTS
(SELF#|fcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCDUCTSILENCERTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcFilter
SUBTYPE OF (I fcFlowTreatmentDevice);

PredefinedType : OPTIONAL |fcFilterTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcFilterTypeEnum.USERDEFINED) OR
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((PredefinedType =
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED = (SIZEOF(IsTypedBy)

('IFC4. IFCFILTERTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfclInterceptor

SUBTYPE OF (I fcFlowTreatmentDevice);

| fcFilterTypeEnum.USERDEF INED)

0) OR

PredefinedType : OPTIONAL |fclnterceptorTypeEnum;

WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

AND  EXISTS

(PredefinedType <> IfclinterceptorTypeEnum.USERDEFINED) OR

((PredefinedType =
(SELFW|fcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCINTERCEPTORTYPE'

TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):
END_ENTITY;

ENTITY |fcRelConnectsPorts
SUBTYPE OF( | fcRelConnects);
RelatingPort . |fcPort;

RelatedPort . |fcPort;

RealizingElement : OPTIONAL |fcElement;
WHERE

NOSELFREFERENCE : RelatingPort :<>: RelatedPort;

END_ENTITY;

ENTITY [|fcProxy

SUBTYPE OF( I fcProduct);
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ProxyType : |fcObjectTypeEnum;
Tag : OPTIONAL IfclLabel;
WHERE
WR1 : EXISTS(SELFWIfcRoot .Name);
END_ENTITY;

ENTITY IfcStructuralActivity
ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralAction, |fcStructuralReaction))
SUBTYPE OF (| fcProduct);

App | iedLoad : IfcStructuralload;
GlobalOrLocal : | fcGlobalOrLocalEnum;
INVERSE
AssignedToStructural | tem : SET [0:1] OF | fcRelConnectsStructuralActivity  FOR

RelatedStructuralActivity;

END_ENTITY;

ENTITY IfcStructuralAction

ABSTRACT SUPERTYPE OF (ONEOF (I fcStructuralCurveAction, [ fcStructuralPointAction,
| feStructuralSurfaceAction))

SUBTYPE OF (I fcStructuralActivity);
DestabilizingLoad : OPTIONAL |fcBoolean;

END_ENTITY;

ENTITY IfcStructuralCurveAction
SUBTYPE OF (| fcStructuralAction);
ProjectedOrTrue : OPTIONAL IfcProjectedOrTruelengthEnum;
PredefinedType : IfcStructuralCurveActivityTypeEnum;
WHERE
PROJECTED I SGLOBAL © (NOT EXISTS(ProjectedOrTrue)) OR

((ProjectedOrTrue <> PROJECTED_LENGTH) OR
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(SELFW| fcStructuralActivity.GlobalOrLocal = GLOBAL_COORDS));

HASOBJECTTYPE : (PredefinedType <> |fcStructuralCurveActivityTypeEnum.USERDEFINED)
OR EXISTS(SELFH#IfcObject.ObjectType):

SUITABLEPREDEF INEDTYPE : PredefinedType <> |fcStructuralCurveActivityTypeEnum.EQUIDISTANT:
END_ENTITY;

ENTITY IfcStructurallinearAction
SUBTYPE OF (I fcStructuralCurveAction);
WHERE

SUITABLELOADTYPE : SIZEOF(['IFC4. IFCSTRUCTURALLOADL INEARFORCE ',
"|FC4. |FCSTRUCTURALLOADTEMPERATURE '] * TYPEOF (SELF#|fcStructuralActivity.AppliedLoad)) = 1;

CONSTPREDEF INEDTYPE : SELFW#! fcStructuralCurveAction.PredefinedType =
[ fcStructuralCurveActivityTypeEnum. CONST;

END_ENTITY;

ENTITY IfcStructuralPointAction
SUBTYPE OF (I fcStructuralAction);
WHERE

SUITABLELOADTYPE : SIZEOF([ ' IFC4. IFCSTRUCTURALLOADS INGLEFORCE ',
"IFC4. IFCSTRUCTURALLOADS INGLED | SPLACEMENT '] * TYPEOF (SELFWIfcStructuralActivity.Appliedload)) = 1;

END_ENTITY;

ENTITY IfcStructuralSurfaceAction
SUBTYPE OF (I fcStructuralAction);
ProjectedOrTrue : OPTIONAL |fcProjectedOrTruelLengthEnum;
PredefinedType : [fcStructuralSurfaceActivityTypeEnum;
WHERE
PROJECTEDISGLOBAL : (NOT EXISTS(ProjectedOrTrue)) OR
((ProjectedOrTrue <> PROJECTED_LENGTH) OR
(SELFWI fcStructuralActivity.GlobalOrLocal = GLOBAL_COORDS));

HASOBJECTTYPE : (PredefinedType <> |fcStructuralSurfaceActivityTypeEnum.USERDEFINED) OR
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EXISTS(SELFH#IfcObject.ObjectType);
END_ENTITY;

ENTITY IfcStructuralPlanarAction
SUBTYPE OF (I fcStructuralSurfaceAction);
WHERE

SUITABLELOADTYPE : SIZEOF(['IFC4. IFCSTRUCTURALLOADPLANARFORCE ',
"|FC4. IFCSTRUCTURALLOADTEMPERATURE'] » TYPEOF (SELFWIfcStructuralActivity.Appliedload)) = 1;

CONSTPREDEF INEDTYPE : SELF# I fcStructuralSur faceAction.PredefinedType =
| fcStructuralSurfaceActivityTypeEnum.CONST;

END_ENTITY;

ENTITY IfcStructuralReaction

ABSTRACT  SUPERTYPE  OF  (ONEOF(!fcStructuralCurveReaction, | fcStructuralPointReaction,
| fcStructuralSurfaceReaction))

SUBTYPE OF (IfcStructuralActivity);
END_ENTITY:

ENTITY IfcStructuralCurveReaction
SUBTYPE OF (I fcStructuralReaction);
PredefinedType : |fcStructuralCurveActivityTypeEnum;
WHERE

HASOBJECTTYPE : (PredefinedType <> |fcStructuralCurveActivityTypeEnum.USERDEF INED)
OR EXISTS(SELF#!fcObject.ObjectType):

SUITABLEPREDEF INEDTYPE : (PredefinedType <> |fcStructuralCurveActivityTypeEnum.SINUS) AND
(PredefinedType <> |fcStructuralCurveActivityTypeEnum.PARABOLA);

END_ENTITY;

ENTITY IfcStructuralPointReaction
SUBTYPE OF (I fcStructuralReaction);

WHERE
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SUITABLELOADTYPE : SIZEOF([' IFC4. IFCSTRUCTURALLOADSINGLEFORCE ',
"IFC4. IFCSTRUCTURALLOADS INGLED | SPLACEMENT '] * TYPEOF (SELFWI fcStructuralActivity.AppliedLoad)) = 1;

END_ENTITY;

ENTITY IfcStructuralSurfaceReaction
SUBTYPE OF (I fcStructuralReaction);
PredefinedType : |fcStructuralSurfaceActivityTypeEnum;
WHERE

HASPREDEF INEDTYPE : (PredefinedType <> |fcStructuralSurfaceActivityTypeEnum.USERDEFINED) OR
EXISTS(SELFH#IfcObject.0bjectType);

END_ENTITY;

ENTITY IfcStructuralload
ABSTRACT SUPERTYPE OF (ONEOF(|fcStructuralloadConfiguration, |fcStructuralloadOrResult));
Name : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY IfcStructuralloadConfiguration
SUBTYPE OF (| fcStructuralload);
Values : LIST [1:?] OF IfcStructuralloadOrResult;
Locations : OPTIONAL LIST [1:?] OF LIST [1:2] OF IfcLengthMeasure;
WHERE
VALIDLISTSIZE : NOT EXISTS(Locations) OR (SIZEOF(Locations) = SIZEOF(Values));
END_ENTITY;

ENTITY [fcStructurallLoadOrResult
ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralloadStatic, |fcSurfaceReinforcementArea))
SUBTYPE OF(|fcStructuralload);

END_ENTITY;
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ENTITY IfcStructuralloadStatic

ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralloadLinearForce,
[ fcStructuralloadSingleDisplacement, |fcStructuralloadSingleForce,

SUBTYPE OF (I fcStructuralloadOrResult);

END_ENTITY;

ENTITY |fcStructuralloadLinearForce

SUBTYPE OF (I fcStructuralloadStatic);

LinearForceX
LinearForceY

LinearForceZ

LinearMomentX :
LinearMomentY :

LinearMomentZ :

END_ENTITY;

. OPTIONAL IfcLinearForceMeasure;
. OPTIONAL IfcLinearForceMeasure;

. OPTIONAL IfcLinearForceMeasure;

OPTIONAL |fcLinearMomentMeasure;
OPTIONAL |fcLinearMomentMeasure:

OPTIONAL |fcLinearMomentMeasure:

ENTITY |fcStructuralloadPlanarForce

SUBTYPE OF(IfcStructuralloadStatic);

PlanarForceX : OPTIONAL |fcPlanarForceMeasure;

PlanarForceY : OPTIONAL |fcPlanarForceMeasure;

PlanarForceZ : OPTIONAL |fcPlanarForceMeasure;

END_ENTITY;

ENTITY IfcStructuralloadSingleDisplacement

SUBTYPE OF( I fcStructuralloadStatic);

DisplacementX
DisplacementY

DisplacementZ

. OPTIONAL |fcLengthMeasure:
. OPTIONAL |fcLengthMeasure:

. OPTIONAL |fcLengthMeasure:

RotationalDisplacementRX : OPTIONAL |fcPlaneAngleMeasure;

RotationalDisplacementRY : OPTIONAL |fcPlaneAngleMeasure;
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RotationalDisplacementBZ : OPTIONAL |fcPlaneAngleMeasure;

END_ENTITY;

ENTITY IfcStructuralloadSingleDisplacementDistortion
SUBTYPE OF(IfcStructurallLoadSingleDisplacement);
Distortion : OPTIONAL |fcCurvatureMeasure;

END_ENTITY;

ENTITY IfcStructurallLoadSingleForce
SUBTYPE OF (I fcStructuralloadStatic);
ForceX : OPTIONAL |fcForceMeasure;
ForceY : OPTIONAL |fcForceMeasure;
ForceZ : OPTIONAL |fcForceMeasure;
MomentX : OPTIONAL |fcTorqueMeasure;
MomentY : OPTIONAL |fcTorqueMeasure;
MomentZ : OPTIONAL |fcTorqueMeasure;

END_ENTITY;

ENTITY IfcStructurallLoadSingleForceWarping
SUBTYPE OF (I fcStructuralloadSingleForce);
WarpingMoment : OPTIONAL |fcWarpingMomentMeasure;
END_ENTITY;

ENTITY |fcStructuralloadTemperature
SUBTYPE OF(IfcStructuralloadStatic);

DeltaTConstant : OPTIONAL |fcThermodynamicTemperatureMeasure;

DeltaTY : OPTIONAL | fcThermodynamicTemperatureMeasure;
DeltaTZ . OPTIONAL |fcThermodynamicTemperatureMeasure;
END_ENTITY;
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ENTITY |fcSurfaceReinforcementArea

SUBTYPE OF (I fcStructuralloadOrResult);

Sur faceReinforcement1 : OPTIONAL LIST [2:3] OF |fcLengthMeasure;

Sur faceReinforcement? : OPTIONAL LIST [2:3] OF |fcLengthMeasure;

ShearReinforcement : OPTIONAL |fcRatioMeasure;

WHERE

SURFACEANDORSHEARAREASPECIF IED

EXISTS(Sur faceReinforcement1)

EXISTS(Sur faceReinforcement2) OR EXISTS(ShearReinforcement);

NONNEGAT | VEAREAT

(Sur faceReinforcement1[1] >=0.))

NONNEGAT | VEAREA2

(SurfaceReinforcement2[1] >= 0.))

NONNEGAT | VEAREA3
0.);

END_ENTITY;

: (NOT EXISTS(SurfaceReinforcement1)) OR (

(Sur faceReinforcement1[1] >= 0.) AND
(SurfaceReinforcement1[2] >= 0.) AND

((SIZEOF (Sur faceReinforcement1) = 1)

)

© (NOT EXISTS(SurfaceReinforcement?)) OR (

(Sur faceReinforcement2[1] >= 0.) AND
(Sur faceReinforcement2[2] >= 0.) AND

((SIZEOF(Sur faceReinforcement?2) = 1)

)

ENTITY |fcRelConnectsStructuralActivity

SUBTYPE OF (| fcRelConnects);
RelatingElement
RelatedStructuralActivity :

END_ENTITY;

ENTITY IfcStructuralltem

. |fcStructuralActivityAssignmentSelect;

| fcStructuralActivity;
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ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralConnection, |fcStructuralMember))
SUBTYPE OF (| fcProduct);
INVERSE
AssignedStructuralActivity : SET OF |fcRelConnectsStructuralActivity FOR RelatingElement;
END_ENTITY;

ENTITY IfcStructuralConnection

ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralCurveConnection, |fcStructuralPointConnection,
| fcStructuralSur faceConnection))

SUBTYPE OF(IfcStructuralltem);

AppliedCondition - OPTIONAL |fcBoundaryCondition;
INVERSE
ConnectsStructuralMembers : SET [1:?] OF | fcRelConnectsStructuralMember FOR

RelatedStructuralConnection:

END_ENTITY;

ENTITY [|fcStructuralCurveConnection
SUBTYPE OF (I fcStructuralConnection);
Axis : IfcDirection;

END_ENTITY;

ENTITY IfcStructuralPointConnection
SUBTYPE OF (I fcStructuralConnection);
ConditionCoordinateSystem : OPTIONAL |fcAxis2Placement3D;

END_ENTITY;

ENTITY [fcStructuralSurfaceConnection

SUBTYPE OF (I fcStructuralConnection);
END_ENTITY;
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ENTITY |fcBoundaryCondition

ABSTRACT SUPERTYPE OF (ONEOF (| fcBoundaryEdgeCondition, | fcBoundaryFaceCondition,
| f cBoundaryNodeCondi tion));

Name : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY |fcBoundaryEdgeCondition
SUBTYPE OF (| fcBoundaryCondition);
TranslationalStiffnessBylLengthX : OPTIONAL |fcModulusOfTranslationalSubgradeReactionSelect;
TranslationalStiffnessBylLengthY : OPTIONAL |fcModulusOfTranslationalSubgradeReactionSelect;

TranslationalStiffnessBylLengthZ : OPTIONAL |fcModulusOfTranslationalSubgradeReactionSelect:

RotationalStiffnessByLengthX : OPTIONAL | fcModulusOfRotationalSubgradeReactionSelect;

RotationalStiffnessByLengthY : OPTIONAL | fcModulusOfRotationalSubgradeReactionSelect;

RotationalStiffnessBylLengthZ : OPTIONAL |fcModulusOfRotationalSubgradeReactionSelect;
END_ENTITY;

ENTITY |fcBoundaryFaceCondition
SUBTYPE OF( | fcBoundaryCondition):
TranslationalStiffnessByAreaX : OPTIONAL |fcModulusOfSubgradeReactionSelect;
TranslationalStiffnessByAreaY : OPTIONAL |fcModulusOfSubgradeReactionSelect;
TranslationalStiffnessByAreaZ : OPTIONAL |fcModulusOfSubgradeReactionSelect;

END_ENTITY;

ENTITY |fcBoundaryNodeCondition
SUBTYPE OF (| fcBoundaryCondition);
TranslationalStiffnessX : OPTIONAL |fcTranslationalStiffnessSelect;
TranslationalStiffnessY : OPTIONAL |fcTranslationalStiffnessSelect;
TranslationalStiffnessZ : OPTIONAL IfcTranslationalStiffnessSelect;
RotationalStiffnessX : OPTIONAL |fcRotationalStiffnessSelect;

RotationalStiffnessY : OPTIONAL I|fcRotationalStiffnessSelect;
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RotationalStiffnessZ : OPTIONAL |fcRotationalStiffnessSelect;

END_ENTITY;

ENTITY |fcBoundaryNodeConditionWarping
SUBTYPE OF (| fcBoundaryNodeCondition);
WarpingStiffness : OPTIONAL |fcWarpingStiffnessSelect;

END_ENTITY;

ENTITY |fcRelConnectsStructuralMember
SUBTYPE OF(|fcRelConnects);
RelatingStructuralMember : | fcStructuralMember;

RelatedStructuralConnection : |fcStructuralConnection;

AppliedCondition : OPTIONAL |fcBoundaryCondition;
AdditionalConditions : OPTIONAL |fcStructuralConnectionCondition;
Suppor tedLength : OPTIONAL IfcLengthMeasure;

ConditionCoordinateSystem : OPTIONAL |fcAxis2Placement3D;

END_ENTITY;

ENTITY |fcRelConnectsWithEccentricity
SUBTYPE OF (| fcRelConnectsStructuralMember):
ConnectionConstraint : |fcConnectionGeometry;

END_ENTITY;

ENTITY [fcStructuralMember
ABSTRACT SUPERTYPE OF (ONEOF(IfcStructuralCurveMember, |fcStructuralSurfaceMember))
SUBTYPE OF(IfcStructuralltem);
INVERSE
ConnectedBy : SET OF [fcRelConnectsStructuralMember FOR RelatingStructuralMember ;

END_ENTITY;
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ENTITY |fcStructuralCurveMember
SUBTYPE OF (| fcStructuralMember);

PredefinedType : |fcStructuralCurveMember TypeEnum;

Axis . |fcDirection;
WHERE
HASOBJECTTYPE :  (PredefinedType <> |fcStructuralCurveMember TypeEnum.USERDEFINED) OR

EXISTS(SELF# | fcObject.ObjectType);
END_ENTITY;

ENTITY IfcStructuralCurveMemberVarying
SUBTYPE OF (I fcStructuralCurveMember);
END_ENTITY;

ENTITY IfcStructuralSur faceMember
SUBTYPE OF (| fcStructuralMember);
PredefinedType : IfcStructuralSur faceMember TypeEnum;
Thickness - OPTIONAL |fcPositivelLengthMeasure;
WHERE

HASOBJECTTYPE : (PredefinedType <> [fcStructuralSurfaceMember TypeEnum.USERDEFINED) OR
EXISTS(SELFH#IfcObject.ObjectType);

END_ENTITY;

ENTITY [fcStructuralSurfaceMemberVarying
SUBTYPE OF (I fcStructuralSurfaceMember);
END_ENTITY;

ENTITY IfcStructuralConnectionCondition
ABSTRACT SUPERTYPE OF (ONEOF(IfcFailureConnectionCondition, |fcSlippageConnectionCondition)):
Name : OPTIONAL |fclLabel;
END_ENTITY;
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ENTITY IfcFailureConnectionCondition

SUBTYPE OF (I fcStructuralConnectionCondition);

TensionFailureX : OPTIONAL |fcForceMeasure;
TensionFailureY . OPTIONAL |fcForceMeasure;
TensionFailureZ . OPTIONAL |fcForceMeasure;

CompressionFailureX : OPTIONAL |fcForceMeasure;
CompressionFailureY : OPTIONAL |fcForceMeasure;
CompressionFailureZ : OPTIONAL |fcForceMeasure;

END_ENTITY;

ENTITY IfcSlippageConnectionCondition
SUBTYPE OF (| fcStructuralConnectionCondition);
SlippageX : OPTIONAL |fcLengthMeasure;
SlippageY : OPTIONAL |fcLengthMeasure;
SlippageZ : OPTIONAL |fcLengthMeasure;

END_ENTITY;

ENTITY IfcPositioningElement
ABSTRACT SUPERTYPE
SUBTYPE OF (I fcProduct);

END_ENTITY;

ENTITY [fcAlignment
SUBTYPE OF (| fcPositioningElement);
PredefinedType : OPTIONAL |fcAlignmentTypeEnum;
Hor izontal : OPTIONAL |fcAlignment2DHor izontal;
Vertical : OPTIONAL [fcAlignment2DVertical;
LinearRefMethod : OPTIONAL |fclLabel;

WHERE
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VAL IDCOMBINATION : (EXISTS(Horizontal) AND EXISTS(Vertical)) OR
(EXISTS(Hor izontal) AND NOT(EXISTS(Vertical))) OR
(NOT(EXISTS(Hor izontal)) AND NOT(EXISTS(Vertical)));
END_ENTITY;

ENTITY IfcAlignment2DHor izontal;
Segments © LIST [1:?] OF IfcAlignment2DHor izontalSegment;
StartDistAlong @ OPTIONAL |fcLengthMeasure;
INVERSE
ToAl ignment © SET [1:?] OF IfcAlignment FOR Horizontal;

END_ENTITY;

ENTITY IfcAlignment20Hor izontalSegment
SUBTYPE OF (I fcAlignment2DSegment);
CurveGeometry : |fcCurveSegment2D;
INVERSE
ToHorizontal @ SET [1:1] OF IfcAlignment2DHorizontal FOR Segments;

END_ENTITY;

ENTITY |fcAlignment2DSegment
ABSTRACT SUPERTYPE OF (ONEOF(|fcAlignment2DHor izontalSegment, |fcAlignment20VerticalSegment));

TangentialContinuity : OPTIONAL |fcBoolean;

EndTag - OPTIONAL [fcLabel;
StartTag . OPTIONAL |fclLabel;
END_ENTITY;

ENTITY [fcAlignment2DVerticalSegment

ABSTRACT  SUPERTYPE OF  (ONEOF(|fcAlignment2DVerSegCircularArc, |fcAlignment20VerSegline,
| fcAl ignment20VerSegParabol icArc))

SUBTYPE OF(IfcAlignment2DSegment);
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StartHeight . | fcLengthMeasure;

HorizontallLength : |fcPositivelLengthMeasure;

StartGradient © | fcRatioMeasure;
StartDistAlong : IfclengthMeasure;
INVERSE
ToVertical © SET [1:1] OF IfcAlignment20Vertical FOR Segments:;
END_ENTITY;

ENTITY IfcAlignment20VerSegCircularArc
SUBTYPE OF (I fcAlignment20VerticalSegment);
IsConvex : |fcBoolean;
Radius : |fcPositivelengthMeasure;

END_ENTITY;

ENTITY |fcAlignment2DVerSeglLine
SUBTYPE OF(IfcAlignment2DVerticalSegment);

END_ENTITY;

ENTITY IfcAlignment2DVerSegParabol icArc
SUBTYPE OF (| fcAlignment20VerticalSegment);
| sConvex : IfcBoolean;
ParabolaConstant : |fcPositivelengthMeasure;

END_ENTITY;

ENTITY IfcAlignment2DVertical;
Segments © LIST [1:?] OF IfcAlignment2DVerticalSegment;
INVERSE
ToAlignment : SET [1:1] OF IfcAlignment FOR Vertical;

END_ENTITY;
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ENTITY |fcCurveSegment2D

ABSTRACT SUPERTYPE OF (ONEOF (I fcCircularArcSegment20D,

| fcLineSegment2D));
SegmentLength : [fcPositivelengthMeasure;
StartDirection : |fcPlaneAngleMeasure;
StartPoint : IfcCartesianPoint;

END_ENTITY;

ENTITY IfcCircularArcSegment20
SUBTYPE OF (| fcCurveSegment2D);
Radius : |fcPositivelengthMeasure;
IsCCW : |fcBoolean;

END_ENTITY;

ENTITY IfcClothoidalArcSegment?2D
SUBTYPE OF (| fcCurveSegment2D);

StartRadius . OPTIONAL |fcPositivelLengthMeasure;
| SCCW . |fcBoolean;
IsEntry . | fcBoolean;

ClothoidConstant : |fcReal;

END_ENTITY;
ENTITY |fcLineSegment2D
SUBTYPE OF (| fcCurveSegment?D);

END_ENTITY;

ENTITY |fcObjectPlacement

| fcClothoidalArcSegment2D,

ABSTRACT SUPERTYPE OF (ONEOF(IfcGridPlacement, |fclLocalPlacement))

INVERSE

PlacesObject . SET OF |fcProduct FOR ObjectPlacement;
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ReferencedByPlacements : SET OF |fclLocalPlacement FOR PlacementRelTo;

END_ENTITY;

ENTITY |fcGridPlacement
SUBTYPE OF (| fcObjectPlacement);
PlacementLocation : IfcVirtualGridintersection;
PlacementRefDirection : OPTIONAL |fcGridPlacementDirectionSelect;

END_ENTITY;

ENTITY IfclLocalPlacement
SUBTYPE OF(|fcObjectPlacement);
PlacementRelTo : OPTIONAL IfcObjectPlacement;
RelativePlacement : |fcAxis2Placement;
WHERE
WR21 : IfcCorrectlLocalPlacement(RelativePlacement, PlacementRelTo);

END_ENTITY;

ENTITY IfcRelAssignsToProduct
SUBTYPE OF(|fcRelAssigns);
RelatingProduct : IfcProductSelect;
WHERE

NOSELFREFERENCE : SIZEOF (QUERY (Temp <* SELF#t| fcRelAssigns.RelatedObjects
RelatingProduct :=: Temp)) = 0;

END_ENTITY;

ENTITY IfcTypeProduct
SUPERTYPE OF (ONEOF(IfcDoorStyle, |fcElementType, |fcSpatialElementType, |fcWindowStyle))
SUBTYPE OF (| fcTypeObject);
RepresentationMaps : OPTIONAL LIST [1:?] OF I|fcRepresentationMap;

Tag : OPTIONAL [fcLabel;
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INVERSE
ReferencedBy : SET OF IfcRelAssignsToProduct FOR RelatingProduct;
WHERE
APPL | CABLEOCCURRENCE : NOT(EXISTS(SELF#IfcTypeObject.Types[1])) OR
(SIZEOF (QUERY(temp <* SELFWIfcTypeObject.Types[1].RelatedObjects |
NOT( ' IFC4. IFCPRODUCT' IN TYPEOF(temp)))
) =0);
END_ENTITY;

ENTITY |fcTypeObject
SUPERTYPE OF (ONEOF(|fcTypeProcess, |fcTypeProduct, |fcTypeResource))
SUBTYPE OF (I fcObjectDefinition);

ApplicableOccurrence : OPTIONAL |fcldentifier;

HasProper tySets : OPTIONAL SET [1:?] OF |fcPropertySetDefinition;
INVERSE
Types : SET [0:1] OF IfcRelDefinesByType FOR RelatingType;
WHERE
NAMEREQU IRED © EXISTS(SELFWIfcRoot .Name);
UN 1 QUEPROPERTYSETNAMES : (NOT(EXISTS(HasProper tySets))) OR

| fcUniqueProper tySetNames(HasProper tySets);

END_ENTITY;

ENTITY |fcTypeProcess
ABSTRACT SUPERTYPE OF (ONEOF(|fcEventType, |fcProcedureType, |fcTaskType))
SUBTYPE OF (| fcTypeObject);
Identification : OPTIONAL Ifcldentifier;

LongDescription : OPTIONAL |fcText;

ProcessType : OPTIONAL |fclLabel;
I NVERSE
OperatesOn . SET OF |fcRelAssignsToProcess FOR RelatingProcess;
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END_ENTITY;

ENTITY |fcEventType
SUBTYPE OF (| fcTypeProcess);
PredefinedType | fcEventTypeEnum;
EventTriggerType I fcEventTriggerTypeEnum;
UserDefinedEventTriggerType : OPTIONAL |fclLabel;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <>  |fcEventTypeEnum.USERDEFINED)  OR
((PredefinedType = |fcEventTypeEnum.USERDEFINED) AND EXISTS(SELFHWIfcTypeProcess.ProcessType));

CORRECTEVENTTRIGGERTYPE : (EventTriggerType <> |fcEventTriggerTypeEnum.USERDEFINED) OR
((EventTriggerType = | fcEventTrigger TypeEnum.USERDEF INED) AND
EXISTS(UserDef inedEventTriggerType));

END_ENTITY;

ENTITY IfcProcedureType
SUBTYPE OF (| fcTypeProcess);
PredefinedType : IfcProcedureTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType < | fcProcedureTypeEnum. USERDEF INED) OR
((PredefinedType = |fcProcedureTypeEnum.USERDEFINED) AND EXISTS(SELFH#! fcTypeProcess.ProcessType));

END_ENTITY;

ENTITY |fcTaskType
SUBTYPE OF (| fcTypeProcess);
PredefinedType : |fcTaskTypeEnum;
WorkMethod : OPTIONAL |fclLabel;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTaskTypeEnum.USERDEFINED) OR ((PredefinedType
= | fcTaskTypeEnum.USERDEF INED) AND EXISTS(SELF#!fcTypeProcess.ProcessType));

END_ENTITY;
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ENTITY |fcRelAssignsToProcess
SUBTYPE OF (| fcRelAssigns);
RelatingProcess . | fcProcessSelect;

QuantitylnProcess : OPTIONAL |fcMeasureWithUnit:

WHERE
NOSELFREFERENCE : SIZEOF (QUERY (Temp <* SELF#| fcRelAssigns.RelatedObjects
RelatingProcess :=: Temp)) = O;
END_ENTITY;

ENTITY IfcProcess
ABSTRACT SUPERTYPE OF (ONEOF(IfcEvent, |fcProcedure, |fcTask))
SUBTYPE OF(IfcObject);
Identification : OPTIONAL Ifcldentifier;
LongDescription : OPTIONAL |fcText:
INVERSE
IsPredecessorTo : SET OF |fcRelSequence FOR RelatingProcess;
IsSuccessorFrom : SET OF |fcRelSequence FOR RelatedProcess;
OperatesOn : SET OF IfcRelAssignsToProcess FOR RelatingProcess;
END_ENTITY;

ENTITY |fcEvent
SUBTYPE OF (| fcProcess);
PredefinedType : OPTIONAL | fcEventTypeEnum;
EventTriggerType : OPTIONAL |fcEventTriggerTypeEnum;

UserDefinedEventTriggerType : OPTIONAL [fclLabel;

EventOccurenceTime : OPTIONAL |fcEventTime;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR (Predef inedType
| fcEvent TypeEnum.USERDEF INED) OR ((PredefinedType = | fcEventTypeEnum.USERDEF INED)

EXISTS(SELFWIfcObject.ObjectType)):
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CORRECTTYPEASS | GNED : NOT(EXISTS(EventTriggerType)) OR (EventTriggerType <
| fcEventTrigger TypeEnum.USERDEFINED) OR ((EventTriggerType = |fcEventTrigger TypeEnum.USERDEF INED)
AND EXISTS(UserDefinedEventTriggerType)):

END_ENTITY;

ENTITY |fcProcedure
SUBTYPE OF( | fcProcess);

PredefinedType : OPTIONAL |fcProcedureTypeEnum;

WHERE
HASNAME : EXISTS(SELF#! fcRoot .Name);
CORRECTPREDEF INEDTYPE : NOT(EXISTS(Predef inedType)) OR (PredefinedType <>

| fcProcedureTypeEnum. USERDEF INED) OR

((PredefinedType = | fcProcedureTypeEnum. USERDEF INED) AND
EXISTS(SELFH#IfcObject.ObjectType));

END_ENTITY;

ENTITY |fcTask

SUBTYPE OF (| fcProcess);

Status : OPTIONAL IfcLabel;
WorkMethod : OPTIONAL IfclLabel;
IsMilestone : IfcBoolean;

Priority : OPTIONAL Ifclnteger;
TaskTime : OPTIONAL |fcTaskTime;

PredefinedType : OPTIONAL |fcTaskTypeEnum;

WHERE
HASNAME : EXISTS(SELF#I fcRoot .Name);
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR (Predef inedType <>
| fcTaskTypeEnum. USERDEF INED) OR ((PredefinedType = | fcTaskTypeEnum. USERDEF INED) AND

EXISTS(SELFH#IfcObject.ObjectType));
END_ENTITY;

ENTITY |fcRelSequence
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SUBTYPE OF (| fcRelConnects);

RelatingProcess
RelatedProcess

TimelLag

SequenceType

UserDef inedSequenceType

WHERE

AVOIDINCONS | STENTSEQUENCE :

CORRECTSEQUENCETYPE

: I fcProcess;

: IfcProcess;

: OPTIONAL IfcLagTime;

: OPTIONAL I fcSequenceEnum;

: OPTIONAL |fcLabel:

RelatingProcess :<>: RelatedProcess;

. (SequenceType <> | fcSequenceEnum.USERDEFINED) OR ((SequenceType

= | fcSequenceEnum.USERDEFINED) AND EXISTS(UserDef inedSequenceType));

END_ENTITY;

ENTITY |fcTypeResource
ABSTRACT SUPERTYPE

SUBTYPE OF (I fcTypeObject);

Identification

LongDescription

ResourceType
INVERSE

Resour ceOf

END_ENTITY;

: OPTIONAL Ifcldentifier;
: OPTIONAL IfcText;
: OPTIONAL |fclLabel;

. SET OF |fcRelAssignsToResource FOR RelatingResource;

ENTITY |fcConstructionResourceType

ABSTRACT

| fcSubContractResourceType))

SUPERTYPE OF
| fcConstructionMater ialResourceType
| fcConstruct ionProductResourceType,

(ONEOF (| fcConstruct ionEquipmentResour ceType,
| fcEar thworkMater ialResourceType_K,
| fcLaborResourceType,

ANDOR
| fcCrewResourceType,

SUBTYPE OF (| fcTypeResource);

BaseCosts
BaseQuantity

END_ENTITY;

: OPTIONAL LIST [1:?] OF IfcAppliedvalue;

. OPTIONAL |fcPhysicalQuantity;
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ENTITY |fcConstructionEquipmentResourceType
SUBTYPE OF (| fcConstructionResourceType);
PredefinedType : |fcConstructionEquipmentResourceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType
| fcConstruct ionEquipmentResourceTypeEnum. USERDEFINED) OR

((Predef inedType
| fcConstruct ionEquipmentResour ceTypeEnum. USERDEF INED)
EXISTS(SELF# | fcTypeResour ce.ResourceType));

END_ENTITY;

ENTITY IfcConstructionMaterialResourceType
SUBTYPE OF (| fcConstructionResourceType):
PredefinedType : |fcConstructionMaterialResourceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType
| fcConstructionMater ialResourceTypeEnum. USERDEFINED) OR

((Predef inedType
| fcConstructionMater ialResour ceTypeEnum.USERDEF INED)
EX|STS(SELFY ! fcTypeResour ce.ResourceType) )

END_ENTITY;

ENTITY |fcEarthworkMater ialResourceType_K
SUBTYPE OF (I fcConstructionResourceType):
PredefinedType : |fcEarthworkMaterialResourceTypeEnum_K;

END_ENTITY;

ENTITY |fcConstructionProductResourceType
SUBTYPE OF (I fcConstructionResourceType);
PredefinedType : |fcConstructionProductResourceTypeEnum;

WHERE
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CORRECTPREDEF INEDTYPE

| fcConstruct ionProductResour ceTypeEnum. USERDEF INED) OR

(Predef inedType <>

((PredefinedType -

| fcConstruct ionProductResour ceTypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcTypeResour ce.ResourceType) )

END_ENTITY;

ENTITY |fcCrewResourceType

SUBTYPE OF (| fcConstructionResourceType);

PredefinedType : |fcCrewResourceTypeEnum;

WHERE
CORRECTPREDEF INEDTYPE :

(PredefinedType <> |fcCrewResourceTypeEnum.USERDEF INED) OR

((PredefinedType = | fcCrewResour ceTypeEnum. USERDEF INED) AND

EX|STS(SELFY I fcTypeResour ce.ResourceType) ) ;

END_ENTITY;

ENTITY |fclLaborResourceType

SUBTYPE OF (I fcConstruct ionResourceType):

PredefinedType : |fclLaborResourceTypeEnum;

WHERE
CORRECTPREDEF INEDTYPE :

(PredefinedType <> |fclLaborResourceTypeEnum.USERDEFINED) OR

((PredefinedType =  I|fclLaborResourceTypeEnum.USERDEFINED)  AND

EX|STS(SELFY I fcTypeResour ce.ResourceType) )

END_ENTITY;

ENTITY |fcSubContractResourceType

SUBTYPE OF (I fcConstructionResourceType):

PredefinedType : |fcSubContractResourceTypeEnum;

WHERE

CORRECTPREDEF INEDTYPE :

(PredefinedType <> |fcSubContractResourceTypeEnum.USERDEFINED) OR

((PredefinedType = |fcSubContractResourceTypeEnum.USERDEF INED) AND

EX|STS(SELFY ! fcTypeResour ce.ResourceType) )
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END_ENTITY;

ENTITY |fcRelAssignsToResource
SUBTYPE OF (| fcRelAssigns);

RelatingResource : |fcResourceSelect;

WHERE
NOSELFREFERENCE : SIZEOF (QUERY (Temp <* SELF#t| fcRelAssigns.RelatedObjects
RelatingResource :=: Temp)) = 0;
END_ENTITY;

ENTITY |fcResource
ABSTRACT SUPERTYPE
SUBTYPE OF(IfcObject);
Identification : OPTIONAL [fcldentifier;
LongDescription : OPTIONAL |fcText:
INVERSE
ResourceOf . SET OF |fcRelAssignsToResource FOR RelatingResource:

END_ENTITY;

ENTITY |fcConstructionResource

ABSTRACT SUPERTYPE OF (ONEOF( | fcConstruct ionEquipmentResource,
| fcConstructionMaterialResource, | fcConstruct ionProductResource, | fcCrewResource,
| fcLaborResource, |fcSubContractResource, |fcEarthworkMaterialResource_K))

SUBTYPE OF (| fcResource);
Usage : OPTIONAL |fcResourceTime;
BaseCosts © OPTIONAL LIST [1:?] OF IfcAppliedvalue;
BaseQuantity : OPTIONAL |fcPhysicalQuantity;

END_ENTITY;

ENTITY |fcConstructionEquipmentResource

SUBTYPE OF (I fcConstructionResource);
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PredefinedType : OPTIONAL |fcConstructionEquipmentResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <
| fcConstruct ionEquipmentResour ceTypeEnum. USERDEF INED) OR

((PredefinedType _
| fcConstruct ionEquipmentResour ceTypeEnum. USERDEF INED) AND EXISTS (SELFH#|fcObject.ObjectType));

END_ENTITY;

ENTITY IfcConstructionMaterialResource
SUBTYPE OF (| fcConstructionResource);
PredefinedType : OPTIONAL |fcConstructionMaterialResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType -
| fcConstructionMater ialResour ceTypeEnum.USERDEF INED) OR

((Predef inedType _
| fcConstructionMater ialResour ceTypeEnum.USERDEF INED) AND EXISTS (SELF#!fcObject.ObjectType));

END_ENTITY;

ENTITY IfcConstructionProductResource
SUBTYPE OF (| fcConstructionResource);
PredefinedType : OPTIONAL |fcConstructionProductResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <>
| fcConstruct ionProductResour ceTypeEnum. USERDEF INED) OR

((PredefinedType -
| fcConstruct ionProductResourceTypeEnum.USERDEFINED) AND EXISTS (SELF#IfcObject.ObjectType));

END_ENTITY;

ENTITY |fcCrewResource
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SUBTYPE OF (| fcConstructionResource);
PredefinedType : OPTIONAL |fcCrewResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcCrewResourceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcCrewResourceTypeEnum.USERDEF INED) AND EXISTS
(SELFY#IfcObject.ObjectType));

END_ENTITY;

ENTITY |fclLaborResource
SUBTYPE OF (| fcConstruct ionResource);
PredefinedType : OPTIONAL |fclLaborResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fclLaborResourceTypeEnum.USERDEF INED) OR

((PredefinedType = IfcLaborResourceTypeEnum.USERDEFINED) AND EXISTS
(SELFW| fcObject.ObjectType));

END_ENTITY;

ENTITY IfcSubContractResource
SUBTYPE OF (| fcConstruct ionResource);
PredefinedType : OPTIONAL |fcSubContractResourceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcSubContractResourceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcSubContractResourceTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

END_ENTITY;

ENTITY |fcEarthworkMater ialResource_K

SUBTYPE OF (| fcConstructionResource);
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PredefinedType : OPTIONAL |fcEarthworkMater ialResourceTypeEnum_K;
END_ENTITY;

ENTITY |fcRelDefinesByType
SUBTYPE OF (| fcRelDefines);
RelatedObjects @ SET [1:?] OF IfcObject;
RelatingType : [fcTypeObject;
END_ENTITY;

ENTITY |fcRelDefines

ABSTRACT SUPERTYPE OF (ONEOF (| fcRe|Def inesByObject,
| fcRelDefinesByTemplate, |fcRelDefinesByType))

SUBTYPE OF(IfcRelationship);
END_ENTITY;

ENTITY IfcRelDefinesByObject
SUBTYPE OF (| fcRelDefines);
RelatedObjects : SET [1:?] OF IfcObject:
RelatingObject : IfcObject;
END_ENTITY;

ENTITY |fcRelDefinesByProperties
SUBTYPE OF(|fcRelDefines);
RelatedObjects : SET [1:?] OF IfcObjectDefinition;
RelatingPropertyDefinition : |fcPropertySetDefinitionSelect;
END_ENTITY;

ENTITY |fcRelDefinesByTemplate
SUBTYPE OF(|fcRelDefines);

RelatedPropertySets : SET [1:?] OF IfcPropertySetDefinition;
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RelatingTemplate . | fcPropertySetTemplate;

END_ENTITY;

ENTITY |fcPropertySetTemplate
SUBTYPE OF (| fcPropertyTemplateDefinition);
TemplateType : OPTIONAL IfcPropertySetTemplateTypeEnum;
ApplicableEntity : OPTIONAL Ifcldentifier;

HasPropertyTemplates : SET [1:?] OF IfcPropertyTemplate;

INVERSE

Defines . SET OF IfcRelDefinesByTemplate FOR RelatingTemplate;
WHERE

EX | STSNAME © EXISTS(SELFWI fcRoot .Name);

UN | QUEPROPERTYNAMES : | fcUniquePropertyTemplateNames(HasPropertyTemplates);

END_ENTITY;

ENTITY IfcPropertyTemplateDefinition
ABSTRACT SUPERTYPE OF (ONEOF(|fcPropertySetTemplate, |fcPropertyTemplate))
SUBTYPE OF (| fcPropertyDefinition);

END_ENTITY;

ENTITY IfcPropertyTemplate
ABSTRACT SUPERTYPE OF (ONEOF(|fcComplexPropertyTemplate, |fcSimplePropertyTemplate))
SUBTYPE OF (| fcPropertyTemplateDefinition);
INVERSE
PartOfComplexTemplate : SET OF |fcComplexPropertyTemplate FOR HasPropertyTemplates;
PartOfPsetTemplate : SET OF IfcPropertySetTemplate FOR HasPropertyTemplates:
END_ENTITY;

ENTITY |fcComplexPropertyTemplate

SUBTYPE OF (I fcPropertyTemplate);
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UsageName : OPTIONAL IfclLabel;
TemplateType - OPTIONAL |fcComplexPropertyTemplateTypeEnum;
HasPropertyTemplates : OPTIONAL SET [1:?] OF IfcPropertyTemplate:
WHERE
UNIQUEPROPERTYNAMES : | fcUniquePropertyTemplateNames(HasPropertyTemplates);
NOSELFREFERENCE © SIZEOF (QUERY(temp <* HasPropertyTemplates | SELF :=: temp)) = 0;
END_ENTITY;

ENTITY IfcSimplePropertyTemplate
SUBTYPE OF (| fcPropertyTemplate):
TemplateType : OPTIONAL [fcSimplePropertyTemplateTypeEnum;
PrimaryMeasureType : OPTIONAL IfclLabel;

SecondaryMeasureType : OPTIONAL |[fcLabel;

Enumerators - OPTIONAL |fcPropertyEnumeration;

PrimaryUnit : OPTIONAL IfcUnit;

SecondaryUni t : OPTIONAL IfcUnit;

Expression : OPTIONAL IfclLabel;

AccessState : OPTIONAL [fcStateEnum;
END_ENTITY;

ENTITY |fcPropertyEnumeration

SUBTYPE OF (| fcPropertyAbstraction);
Name © IfclLabel;
EnumerationValues : LIST [1:?] OF IfcValue;
Unit : OPTIONAL IfcUnit;

UNIQUE
URT : Name;

WHERE
WRO1 : SIZEOF(QUERY(temp <* SELF.EnumerationValues |

NOT(TYPEOF (SELF.EnumerationValues[1]) = TYPEOF(temp))
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)) =0
END_ENTITY;

ENTITY |fcPropertyAbstraction

ABSTRACT SUPERTYPE OF (ONEOF(|fcExtendedProperties, |fcPreDefinedProperties, |fcProperty,
| fcProper tyEnumeration));

INVERSE
HasExternalReferences : SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects;

END_ENTITY;

ENTITY IfcExtendedProperties
ABSTRACT SUPERTYPE OF (ONEOF(IfcMaterialProperties, |fcProfileProperties))
SUBTYPE OF (| fcPropertyAbstraction);
Name © OPTIONAL Ifcldentifier;
Description : OPTIONAL |fcText;
Properties : SET [1:?] OF |fcProperty;

END_ENTITY;

ENTITY IfcMaterialProperties
SUBTYPE OF (| fcExtendedProperties);
Material : [fcMaterialDefinition;

END_ENTITY;

ENTITY |fcProfileProperties
SUBTYPE OF (| fcExtendedProperties);
ProfileDefinition : |fcProfileDef:

END_ENTITY;

ENTITY |fcProperty
ABSTRACT SUPERTYPE OF (ONEOF( I fcComplexProperty, |fcSimpleProperty))
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SUBTYPE OF (| fcPropertyAbstraction);

Name : Ifcldentifier;
Description : OPTIONAL IfcText;
INVERSE
PartOfPset : SET OF IfcPropertySet FOR HasProperties;

Proper tyForDependance : SET OF |fcPropertyDependencyRelationship FOR DependingProperty;

Proper tyDependsOn : SET OF IfcPropertyDependencyRelationship FOR DependantProperty;

Par tOfComp |l ex : SET OF |fcComplexProperty FOR HasProperties:

HasConstraints : SET OF |fcResourceConstraintRelationship FOR RelatedResourceObjects;

HasApprovals . SET OF |fcResourceApprovalRelationship FOR RelatedResourceObjects;
END_ENTITY;

ENTITY |fcComplexProperty
SUBTYPE OF (I fcProperty);
UsageName © Ifcldentifier;
HasProperties @ SET [1:?] OF IfcProperty;
WHERE
WR21 : SIZEOF(QUERY(temp <* HasProperties | SELF :=: temp)) = O;
WR22 : |fcUniquePropertyName(HasProperties);
END_ENTITY;

ENTITY |fcSimpleProperty

ABSTRACT SUPERTYPE OF (ONEOF (| fcProper tyBoundedValue, | fcPropertyEnumeratedValue,
| fcPropertyListValue, |fcPropertyReferenceValue, |fcPropertySingleValue, |fcPropertyTableValue))

SUBTYPE OF (I fcProperty);
END_ENTITY;

ENTITY |fcPropertyBoundedValue
SUBTYPE OF (I fcSimpleProperty);:
UpperBoundValue : OPTIONAL IfcValue:
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LowerBoundValue : OPTIONAL IfcValue:;

Unit : OPTIONAL IfcUnit;

SetPointValue @ OPTIONAL IfcValue;

WHERE

SAMEUN | TUPPERLOWER : NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(LowerBoundValue)) OR
(TYPEOF (UpperBoundValue) = TYPEOF (LowerBoundValue));

SAMEUNI TUPPERSET ~ : NOT(EXISTS(UpperBoundValue)) OR NOT(EXISTS(SetPointValue)) OR
(TYPEOF (UpperBoundValue) = TYPEOF(SetPointValue));

SAMEUN I TLOWERSET ~ : NOT(EXISTS(LowerBoundValue)) OR NOT(EXISTS(SetPointValue)) OR

(TYPEOF (LowerBoundValue) = TYPEOF(SetPointValue));
END_ENTITY:

ENTITY IfcPropertyEnumeratedvalue
SUBTYPE OF (I fcSimpleProperty):
EnumerationValues © OPTIONAL LIST [1:?] OF Ifcvalue;
EnumerationReference : OPTIONAL |fcPropertyEnumeration;
WHERE
WR21 : NOT(EXISTS(EnumerationReference))
OR NOT(EXISTS(EnumerationValues))
OR (SIZEOF(QUERY(temp <* EnumerationValues |
temp IN EnumerationReference.EnumerationValues))
= SIZEOF (Enumerat ionValues));

END_ENTITY;

ENTITY IfcPropertyListValue
SUBTYPE OF (I fcSimpleProperty);
ListValues : OPTIONAL LIST [1:?] OF IfcValue;
Unit © OPTIONAL IfcUnit;
WHERE

WR31 : SIZEOF(QUERY(temp <* SELF.ListValues |
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NOT(TYPEOF (SELF.ListValues[1]) = TYPEOF(temp))
)) =0;
END_ENTITY;

ENTITY IfcPropertyReferenceValue
SUBTYPE OF (| fcSimpleProperty);
UsageName : OPTIONAL IfcText:
Proper tyReference : OPTIONAL |fcObjectReferenceSelect:
END_ENTITY;

ENTITY |fcExternalReference

ABSTRACT SUPERTYPE OF (ONEOF (I fcClassificationReference, | fcDocumentReference,
| fcExternal lyDefinedHatchStyle, |fcExternallyDefinedSurfaceStyle, |fcExternallyDefinedTextFont,

IfcLibraryReference));

Location : OPTIONAL IfcURIReference;
Identification : OPTIONAL Ifcldentifier;
Name : OPTIONAL IfclLabel;
INVERSE
ExternalReferenceForResources : SET OF | fcExternalReferenceRelationship

RelatingReference;
WHERE
WR1 : EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name);
END_ENTITY;

ENTITY IfcClassificationReference

SUBTYPE OF (| fcExternalReference);

ReferencedSource : OPTIONAL IfcClassificationReferenceSelect:;
Description : OPTIONAL IfcText;
Sort : OPTIONAL Ifcldentifier;
INVERSE
ClassificationRefForObjects : SET OF | fcRelAssociatesClassification
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RelatingClassification;
HasReferences . SET OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;

ENTITY IfcClassification
SUBTYPE OF (| fcExternalInformation);

Source : OPTIONAL IfclLabel;

Edition : OPTIONAL IfclLabel;

EditionDate : OPTIONAL IfcDate;

Name | fcLabel;

Description © OPTIONAL IfcText:

Location : OPTIONAL IfcURIReference;

ReferenceTokens : OPTIONAL LIST [1:?] OF Ifcldentifier;
INVERSE

ClassificationForObjects : SET OF |fcRelAssociatesClassification FOR RelatingClassification;
HasReferences . SET OF IfcClassificationReference FOR ReferencedSource;

END_ENTITY;

ENTITY |fcExternal Information

ABSTRACT SUPERTYPE OF (ONEOF( I fcClassification, | fcDocument Information,
IfcLibrarylnformation));

END_ENTITY;

ENTITY |fcDocumentInformation

SUBTYPE OF (| fcExternal Information);

Identification : Ifcldentifier;

Name : IfcLabel;

Description : OPTIONAL IfcText;
Location : OPTIONAL | fcURIReference;
Purpose : OPTIONAL IfcText;
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IntendedUse
Scope

Revision
DocumentOwner
Editors
CreationTime
LastRevisionTime
ElectronicFormat
ValidFrom
ValidUntil
Confidentiality

Status

INVERSE

Document InfoForObjects
HasDocumentReferences
IsPointedTo

IsPointer

Relat ingDocument;

END_ENTITY;

: OPTIONAL [fcText;

: OPTIONAL [fcText;

: OPTIONAL |fclabel;

: OPTIONAL |fcActorSelect;

© OPTIONAL SET [1:?] OF IfcActorSelect;
: OPTIONAL |fcDateTime;

: OPTIONAL |fcDateTime;

: OPTIONAL Ifcldentifier;

: OPTIONAL |fcDate;

: OPTIONAL |fcDate;

: OPTIONAL |fcDocumentConfidentialityEnum;

: OPTIONAL |fcDocumentStatusEnum;

. SET OF |fcRelAssociatesDocument FOR RelatingDocument;
. SET OF |fcDocumentReference FOR ReferencedDocument

. SET OF |fcDocumentInformationRelationship FOR RelatedDocuments;

SET [0:1] OF IfcDocumentInformationRelationship FOR

ENTITY |fcRelAssociatesDocument

SUBTYPE OF(IfcRelAssociates);

RelatingDocument : |fcDocumentSelect;

END_ENTITY;

ENTITY |fcDocumentReference

Description

ReferencedDocument

INVERSE

SUBTYPE OF (I fcExternalReference);
: OPTIONAL |fcText:

: OPTIONAL |fcDocument Information;
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DocumentRefForObjects : SET OF |fcRelAssociatesDocument FOR RelatingDocument;
WHERE
WR1 : EXISTS(Name) XOR EXISTS(ReferencedDocument);
END_ENTITY;

ENTITY |fcDocumentInformationRelationship
SUBTYPE OF (| fcResourcelLevelRelationship);
RelatingDocument : |fcDocumentInformation;
RelatedDocuments : SET [1:?] OF IfcDocumentInformation;
RelationshipType : OPTIONAL |fcLabel;

END_ENTITY;

ENTITY IfcLibrarylnformation

SUBTYPE OF (| fcExternal Information);

Name : IfclLabel;
Version : OPTIONAL IfclLabel;
Publisher : OPTIONAL IfcActorSelect;
VersionDate : OPTIONAL |fcDateTime;
Location : OPTIONAL IfcURIReference;
Description : OPTIONAL |fcText;

INVERSE

LibrarylnfoForObjects : SET OF |fcRelAssociatesLibrary FOR RelatingLibrary;
HasLibraryReferences : SET OF IfcLibraryReference FOR ReferencedLibrary;

END_ENTITY;

ENTITY |fcRelAssociatesLibrary
SUBTYPE OF(|fcRelAssociates);
RelatingLibrary : |fcLibrarySelect;

END_ENTITY;
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ENTITY IfcLibraryReference

SUBTYPE OF (| fcExternalReference);

Description : OPTIONAL IfcText;

Language : OPTIONAL I fclLanguageld;

ReferencedLibrary : OPTIONAL IfcLibrarylnformation;
INVERSE

LibraryRefForObjects : SET OF [fcRelAssociatesLibrary FOR RelatingLibrary:

END_ENTITY;

ENTITY |fcRelAssociatesClassification
SUBTYPE OF(|fcRelAssociates);
RelatingClassification : |fcClassificationSelect;

END_ENTITY;

ENTITY |fcExternal lyDefinedHatchStyle
SUBTYPE OF(IfcExternalReference);
END_ENTITY;

ENTITY |fcExternal lyDefinedSurfaceStyle
SUBTYPE OF (| fcExternalReference);
END_ENTITY;

ENTITY |fcExternal lyDefinedTextFont

SUBTYPE OF (I fcExternalReference);

END_ENTITY;

ENTITY IfcTable;

Name . OPTIONAL |fcLabel;
Rows : OPTIONAL LIST [1:?] OF IfcTableRow;
Columns : OPTIONAL LIST [1:?] OF IfcTableColumn;

358



DERIVE

NumberOfCel IsInRow : Ifcinteger := HIINDEX(Rows[1].RowCells);

NumberOfHeadings : Ifclinteger := SIZEOF(QUERY( Temp <* Rows | Temp.l|sHeading));
NumberOfDataRows : Ifclinteger := SIZEOF(QUERY( Temp <* Rows | NOT(Temp.|sHeading)));
WHERE

WR1 : SIZEOF(QUERY( Temp <* Rows | HIINDEX(Temp.RowCells) <> HIINDEX(Rows[1].RowCells)))

WR2 : { 0 <= NumberOfHeadings <= 1 };
END_ENTITY:

ENTITY |fcTableRow;
RowCells : OPTIONAL LIST [1:?] OF IfcValue;
IsHeading : OPTIONAL |fcBoolean;

END_ENTITY;

ENTITY IfcTableColumn;
Identifier : OPTIONAL Ifcldentifier;
Name : OPTIONAL IfclLabel;
Description  : OPTIONAL IfcText;
Unit : OPTIONAL IfcUnit;
ReferencePath : OPTIONAL I|fcReference;
END_ENTITY;

ENTITY IfcTimeSeries

ABSTRACT SUPERTYPE OF (ONEOF(IfclrregularTimeSeries,

Name : |fclLabel;

Description : OPTIONAL IfcText:
StartTime © IfcDateTime;

EndTime : IfcDateTime;

TimeSer iesDataType : IfcTimeSer iesDataTypeEnum;
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Datalrigin . | fcDataOr iginEnum;

UserDefinedDataOrigin : OPTIONAL |fclLabel;

Unit © OPTIONAL IfcUnit;
INVERSE
HasExternalReference : SET [1:7] OF

RelatedResourceObjects;

END_ENTITY;

ENTITY IfclrregularTimeSeries
SUBTYPE OF(IfcTimeSeries);
Values : LIST [1:?] OF IfclrregularTimeSeriesValue;

END_ENTITY;

ENTITY IfclrregularTimeSeriesValue;
TimeStamp : [fcDateTime;
ListValues @ LIST [1:?] OF IfcValue;
END_ENTITY;

ENTITY I|fcRegularTimeSeries
SUBTYPE OF (| fcTimeSeries);
TimeStep : IfcTimeMeasure;
Values @ LIST [1:?] OF IfcTimeSeriesValue;
END_ENTITY;

ENTITY |fcTimeSeriesValue;
ListValues : LIST [1:?] OF IfcValue;
END_ENTITY;

ENTITY IfcPropertySingleValue

SUBTYPE OF (I fcSimpleProperty);:
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NominalValue : OPTIONAL |fcValue;
Unit : OPTIONAL IfcUnit;
END_ENTITY;

ENTITY |fcPropertyTableValue
SUBTYPE OF (I fcSimpleProperty);

DefiningValues © OPTIONAL LIST [1:?] OF IfcValue;
DefinedValues © OPTIONAL LIST [1:?] OF IfcValue;
Expression : OPTIONAL IfcText;
DefiningUnit : OPTIONAL IfcUnit;
DefinedUnit : OPTIONAL IfcUnit;

Curvelnterpolation : OPTIONAL |fcCurvelnterpolationEnum;
WHERE
WR21 : (NOT(EXISTS(DefiningValues)) AND NOT(EXISTS(DefinedvValues)))
OR (SIZEOF(DefiningValues) = SIZEOF(DefinedValues)):
WR22 : NOT(EXISTS(DefiningValues)) OR

(SIZEOF (QUERY (temp <* SELF.DefiningValues TYPEOF (temp)
TYPEOF (SELF.DefiningValues[1])

)) =0);
WR23 : NOT(EXISTS(DefinedValues)) OR

(SIZEOF (QUERY (temp <* SELF.DefinedValues TYPEOF (temp)
TYPEOF (SELF .Def inedvalues[1])

)) =0);
END_ENTITY;

ENTITY IfcPropertySet
SUBTYPE OF (| fcPropertySetDefinition);
HasProperties : SET [1:?] OF IfcProperty;
WHERE

EX1STSNAME : EXISTS(SELFWI fcRoot .Name) ;
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UN | QUEPROPERTYNAMES : | fcUniqueProper tyName(HasProperties);
END_ENTITY;

ENTITY |fcPropertyDependencyRelationship
SUBTYPE OF (| fcResourcelLevelRelationship);
DependingProperty : |fcProperty;
DependantProperty : |fcProperty;
Expression : OPTIONAL IfcText;
WHERE
NOSELFREFERENCE : DependingProperty :<>: DependantProperty;

END_ENTITY;

ENTITY |fcConstraint
ABSTRACT SUPERTYPE OF (ONEOF(IfcMetric, |fcObjective));

Name : IfcLabel;
Description : OPTIONAL IfcText:
ConstraintGrade : IfcConstraintEnum;
ConstraintSource : OPTIONAL IfclLabel;
CreatingActor : OPTIONAL | fcActorSelect;
CreationTime : OPTIONAL |fcDateTime;
UserDefinedGrade : OPTIONAL |fcLabel;
INVERSE
HasExternalReferences @ SET OF |fcExternalReferenceRelationship FOR RelatedResourceObjects:

PropertiesForConstraint : SET OF |fcResourceConstraintRelationship FOR RelatingConstraint;
WHERE
WR11 : (ConstraintGrade <> |fcConstraintEnum.USERDEFINED) OR

((ConstraintGrade = | fcConstraintEnum.USERDEF INED) AND
EXISTS(SELF#I fcConstraint.UserDef inedGrade));

END_ENTITY;
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ENTITY IfcMetric
SUBTYPE OF (I fcConstraint);
Benchmark . | fcBenchmarkEnum;
ValueSource @ OPTIONAL |fclLabel;
DataValue : OPTIONAL IfcMetricValueSelect;

ReferencePath : OPTIONAL |fcReference;

END_ENTITY;

ENTITY |fcObjective
SUBTYPE OF(IfcConstraint);

BenchmarkValues : OPTIONAL LIST [1:?] OF IfcConstraint;
LogicalAggregator . OPTIONAL IfcLogicalOperatorEnum;
ObjectiveQualifier . | fcObjectiveEnum;

UserDefinedQualifier : OPTIONAL |fclLabel;

WHERE
WR21 : (ObjectiveQualifier < IfcObjectiveEnum.USERDEFINED) OR

((ObjectiveQualifier = | fcObject iveEnum.USERDEF INED)

EXISTS(SELFH#IfcObject ive.UserDefinedQualifier));

END_ENTITY;

ENTITY |fcResourceConstraintRelationship
SUBTYPE OF (| fcResourcelevelRelationship);
RelatingConstraint . |fcConstraint;

RelatedResourceObjects : SET [1:?] OF |fcResourceObjectSelect;

END_ENTITY;

ENTITY |fcResourceApprovalRelationship
SUBTYPE OF (| fcResourcelLevelRelationship);
RelatedResourceObjects @ SET [1:?] OF |fcResourceObjectSelect;
RelatingApproval : IfcApproval;
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END_ENTITY;

ENTITY |fcPreDefinedProperties

ABSTRACT SUPERTYPE OF (ONEOF (I fcReinforcementBarProperties, | fcSectionProperties,
| fcSectionReinforcementProperties))

SUBTYPE OF (| fcPropertyAbstraction);

END_ENTITY;

ENTITY |fcReinforcementBarProperties
SUBTYPE OF (I fcPreDefinedProperties);

TotalCrossSectionArea : |fcAreaMeasure;

SteelGrade : IfclLabel;
BarSur face : OPTIONAL IfcReinforcingBarSurfaceEnum;
EffectiveDepth : OPTIONAL |fcLengthMeasure;
NominalBarDiameter : OPTIONAL IfcPositivelLengthMeasure;
BarCount : OPTIONAL IfcCountMeasure;

END_ENTITY;

ENTITY IfcSectionProperties
SUBTYPE OF (| fcPreDefinedProperties);
SectionType : |fcSectionTypeEnum;
StartProfile : [fcProfileDef;
EndProfile @ OPTIONAL |fcProfileDef;

END_ENTITY;

ENTITY |fcSectionReinforcementProperties

SUBTYPE OF (| fcPreDefinedProperties);

LongitudinalStartPosition . |fcLengthMeasure;
LongitudinalEndPosition . |fcLengthMeasure;
TransversePosition . OPTIONAL |fclLengthMeasure:
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ReinforcementRole . |fcReinforcingBarRoleEnum;
SectionDefinition : |fcSectionProperties;
CrossSectionReinforcementDefinitions @ SET [1:?] OF |fcReinforcementBarProperties;

END_ENTITY;

ENTITY IfcDoorStyle
SUBTYPE OF (| fcTypeProduct);
OperationType . | fcDoorStyleOperationEnum;
ConstructionType . | fcDoorStyleConstruct ionEnum;
ParameterTakesPrecedence : |fcBoolean;
Sizeable : IfcBoolean;

END_ENTITY;

ENTITY [fcElementType

ABSTRACT SUPERTYPE OF (ONEOF (| fcBui IdingElementType, [fcCivilElementType,
[fcDistributionElementType, | fcElementAssemb|yType, | fcElementComponentType,
| fcFurnishingElementType, |fcGeographicElementType, |fcTransportElementType))

SUBTYPE OF (I fcTypeProduct);
ElementType : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY [fcBuildingElementType

ABSTRACT  SUPERTYPE OF  (ONEOF(|fcBeamType, |fcBuildingElementProxyType, |fcChimneyType,
[ fcColumnType, |fcCoveringType, |fcCurtainWallType, |fcDoorType, |fcFootingType, |fcMemberType,
|fcPileType, IfcPlateType, IfcRailingType, |fcRampFlightType, |fcRampType, | fcRoofType,
| fcShadingDeviceType, |fcSlabType, IfcStairFlightType, |fcStairType, |fcWallType, |fcWindowType))

SUBTYPE OF (| fcElementType);
END_ENTITY;

ENTITY |fcBeamType

SUBTYPE OF (I fcBuildingElementType);
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PredefinedType : |fcBeamTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcBeamTypeEnum.USERDEFINED) OR

((PredefinedType = | f cBeamTypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcBuildingElementProxyType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcBuildingElementProxyTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcBuildingElementProxyTypeEnum.USERDEFINED) OR

((PredefinedType = |fcBuildingElementProxyTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcChimneyType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcChimneyTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcChimneyTypeEnum.USERDEF INED) OR

((PredefinedType = | fcChimneyTypeEnum.USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcColumnType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : [fcColumnTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcColumnTypeEnum.USERDEF INED) OR

((PredefinedType = | fcColumnTypeEnum . USERDEF INED) AND
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EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcCover ingType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : |fcCoveringTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCover ingTypeEnum.USERDEFINED) OR

((PredefinedType = | fcCover ingTypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcCurtainWal lType
SUBTYPE OF (| fcBui ldingElementType);
PredefinedType : IfcCurtainWallTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCurtainWal | TypeEnum.USERDEFINED) OR

((PredefinedType = [ fcCurtainWal | TypeEnum. USERDEF INED)
EXISTS(SELFYI fcElementType.ElementType));

END_ENTITY;

ENTITY |fcDoorType

SUBTYPE OF (| fcBuildingElementType);
PredefinedType | fcDoor TypeEnum;
OperationType | fcDoorTypeOperat ionEnum;
ParameterTakesPrecedence : OPTIONAL |fcBoolean;
UserDefinedOperationType : OPTIONAL |fclLabel;

WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDoor TypeEnum.USERDEF INED) OR

((PredefinedType = | fcDoor TypeEnum . USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));
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END_ENTITY;

ENTITY [|fcFootingType
SUBTYPE OF (I fcBuildingElementType);
PredefinedType : IfcFootingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFootingTypeEnum.USERDEF INED) OR

((PredefinedType = | fcFoot ingTypeEnum.USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcMemberType
SUBTYPE OF (I fcBuildingElementType);
PredefinedType : |fcMember TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcMember TypeEnum.USERDEF INED) OR

((PredefinedType = | fcMember TypeEnum . USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcPileType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcPileTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcPileTypeEnum.USERDEFINED) OR

((PredefinedType = | fcPileTypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcPlateType

SUBTYPE OF (I fcBuildingElementType);
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PredefinedType : |fcPlateTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcPlateTypeEnum.USERDEFINED) OR

((PredefinedType = | fcPlateTypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcRailingType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcRailingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcRailingTypeEnum.USERDEF INED) OR

((PredefinedType = | fcRai | ingTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcRampFlightType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcRampFlightTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcRampF |ightTypeEnum.USERDEF INED) OR

((PredefinedType = | fcRampF | i ght TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcRampType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : |fcRampTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcRampTypeEnum.USERDEFINED) OR

((PredefinedType = | fcRampTypeEnum . USERDEF INED) AND
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EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcRoofType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : |fcRoofTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcRoofTypeEnum.USERDEFINED) OR

((PredefinedType = | fcRoof TypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcShadingDeviceType
SUBTYPE OF (| fcBui ldingElementType);
PredefinedType : IfcShadingDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcShadingDeviceTypeEnum.USERDEF INED) OR

((PredefinedType =  |fcShadingDeviceTypeEnum.USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcSlabType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcSlabTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSlabTypeEnum.USERDEFINED) OR

((PredefinedType = | fcSlabTypeEnum. USERDEF INED)
EXISTS(SELFH# I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcStairFlightType
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SUBTYPE OF (| fcBuildingElementType);
PredefinedType : |fcStairFlightTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcStairF|ightTypeEnum.USERDEFINED) OR

((PredefinedType = | fcStairFlightTypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcStairType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcStairTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcStairTypeEnum.USERDEF INED) OR

((PredefinedType = | fcStairTypeEnum.USERDEFINED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY [fcWallType
SUBTYPE OF (| fcBuildingElementType);
PredefinedType : IfcWal ITypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcWallTypeEnum.USERDEFINED) OR

((PredefinedType = | fcWal | TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcWindowType

SUBTYPE OF (I fcBuildingElementType);

PredefinedType . | fcWindowTypeEnum;
PartitioningType . | fcWindowTypePar titioningEnum;
ParameterTakesPrecedence . OPTIONAL [fcBoolean;
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UserDefinedPartitioningType : OPTIONAL |fclLabel:
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcWindowTypeEnum.USERDEFINED) OR

((PredefinedType = | fcWindowTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcCivilElementType

ABSTRACT ~ SUPERTYPE OF  (ONEOF(|fcSubsidiaryFacilityType_K, | fcEar thworkE lement Type_K,
| fcRoadE lement Type_K, [fcCivilStructureElementType_K, IfcCivilElementProxyType_K))

SUBTYPE OF (| fcElementType);

END_ENTITY;

ENTITY I|fcSubsidiaryFacilityType_K

ABSTRACT  SUPERTYPE OF (ONEOF ( | fcRoadSignEquipmentType_K, | fcPavementAdditionType_K,
| fcGuardType_K))

SUBTYPE OF(IfcCivilElementType);
END_ENTITY:

ENTITY |fcRoadSignEquipmentType_K
SUBTYPE OF (I fcSubsidiaryFacilityType_K):
PredefinedType : |fcRoadSignEquipmentTypeEnum_K;

END_ENTITY;

ENTITY |fcPavementAdditionType_K
SUBTYPE OF (| fcSubsidiaryFacilityType_K);
PredefinedType : |fcPavementAdditionTypeEnum_K;
END_ENTITY;

ENTITY |fcGuardType_K

SUBTYPE OF (I fcSubsidiaryFacilityType_K):
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PredefinedType : |fcGuardTypeEnum_K;
END_ENTITY;

ENTITY |fcEarthworkElementType_K
SUBTYPE OF(IfcCivilElementType);
PredefinedType : |fcEarthworkElementTypeEnum_K;

END_ENTITY;

ENTITY |fcRoadElementType_K

ABSTRACT SUPERTYPE OF (ONEOF ( | fcRoadShoul der Type_K, | fcRoadBodyType_K,
| fcRoadMedianStripType_K, |fcCurbType_K, |fcRoadPavementType_K))

SUBTYPE OF(IfcCivilElementType);

END_ENTITY;

ENTITY |fcRoadShoulderType_K
SUBTYPE OF (| fcRoadE lementType_K);
PredefinedType : |fcRoadShoulder TypeEnum_K;
END_ENTITY;

ENTITY |fcRoadBodyType_K
SUBTYPE OF (| fcRoadE lementType_K);
PredefinedType : |fcRoadBodyTypeEnum_K;
END_ENTITY;

ENTITY |fcRoadMedianStripType_K
SUBTYPE OF (| fcRoadE lementType_K);
PredefinedType : IfcRoadMedianStripTypeEnum;
END_ENTITY;

ENTITY IfcCurbType_K
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SUBTYPE OF (| fcRoadE lementType_K);
PredefinedType : |fcCurbTypeEnum_K;
END_ENTITY:

ENTITY |fcRoadPavementType_K
SUBTYPE OF (| fcRoadE lementType_K);
PredefinedType : |fcPavementTypeEnum_K;

END_ENTITY;

ENTITY IfcCivilStructureElementType_K

ABSTRACT SUPERTYPE OF (ONEOF(|fcRetainingWallType_K,

| fcBr idgeElementType_K, |fcTunnelElementType_K))
SUBTYPE OF(IfcCivilElementType);

END_ENTITY;

ENTITY IfcRetainingWal | Type_K
SUBTYPE OF (I fcCivilStructureElementType_K);
PredefinedType : |fcRetainingWallTypeEnum_K;
END_ENTITY;

ENTITY IfcCulvertType_K
SUBTYPE OF (I fcCivilStructureElementType_K);
PredefinedType : |fcCulvertTypeEnum_K;
END_ENTITY;

ENTITY |fcCaissonType_K
SUBTYPE OF (I fcCivilStructureElementType_K);
PredefinedType : |fcCaissonTypeEnum_K:

END_ENTITY;
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ENTITY |fcBridgeElementType_K

SUPERTYPE  OF (ONEOF ( | fcBr idgeDeckType_K,

| fcBridgePierType_K, | fcBridgeAbutmentType_K,
| fcBridgeCopingType_K, |fcBridgeGirderType_K))

SUBTYPE OF (I fcCivilStructureElementType_K);

END_ENTITY;

ENTITY |fcBridgeDeckType_K
SUBTYPE OF (| fcBr idgeElementType_K);
PredefinedType : |fcBridgeDeckTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeTower Type_K
SUBTYPE OF (| fcBridgeElementType_K);

PredefinedType : |fcBridgeTower TypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeCableType_K
SUBTYPE OF (| fcBridgeElementType_K);

PredefinedType : |fcBridgeCableTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgePierType_K
SUBTYPE OF (| fcBr idgeE lementType_K);
PredefinedType : IfcBridgePier TypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeAbutmentType_K
SUBTYPE OF (| fcBridgeElementType_K);

PredefinedType : |fcBridgeAbutmentTypeEnum_K;

375

| fcBridgeTower Type_K,

| fcBridgeSpanType_K,

| fcBridgeCableType_K,
| fcBr idgeSegmentType_K,



END_ENTITY;

ENTITY |fcBridgeSpanType_K
SUBTYPE OF (| fcBridgeElementType_K);
PredefinedType : |fcBridgeSpanTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeSegmentType_K
SUBTYPE OF (| fcBridgeElementType_K);
PredefinedType : |fcBridgeSegmentTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeCopingType_K
SUBTYPE OF (| fcBridgeE lementType_K);
PredefinedType : |fcBridgeCopingTypeEnum_K;
END_ENTITY;

ENTITY [fcBridgeGirderType_K
SUBTYPE OF (| fcBridge€ElementType_K);
PredefinedType : |fcBridgeGirderTypeEnum_K;
END_ENTITY;

ENTITY IfcTunnelElementType_K
ABSTRACT SUPERTYPE OF (ONEOF(IfcTunnellLiningType_K, |fcTunnelLiningSegmentType_K))
SUBTYPE OF (I fcCivilStructureElementType K);

END_ENTITY;

ENTITY IfcTunnellLiningType_K
SUBTYPE OF (I fcTunnelElementType_K);

PredefinedType : IfcTunnellLiningTypeEnum_K:
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END_ENTITY;

ENTITY |fcTunnelLiningSegmentType_K
SUBTYPE OF (I fcTunnelElementType_K);
PredefinedType : |fcTunnellLiningSegmentTypeEnum_K;

END_ENTITY;

ENTITY [fcCivilElementProxyType_K
SUBTYPE OF(IfcCivilElementType);
PredefinedType : |fcCivilElementProxyTypeEnum_K;
END_ENTITY;

ENTITY IfcDistributionElementType
SUPERTYPE OF (ONEOF(IfcDistributionControlElementType, |fcDistributionF |owElementType))
SUBTYPE OF (| fcElementType);

END_ENTITY;

ENTITY IfcDistributionControlElementType

ABSTRACT SUPERTYPE OF (ONEOF (| fcActuator Type, | fcAlarmType, | fcControl lerType,
| fcFlowlnstrumentType, | fcProtectiveDeviceTrippingUnitType, | fcSensor Type,
[fcUnitaryControlElementType))

SUBTYPE OF(IfcDistributionElementType);
END_ENTITY;

ENTITY IfcActuatorType
SUBTYPE OF(|fcDistributionControlElementType);
PredefinedType : |fcActuatorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcActuator TypeEnum.USERDEF INED) OR

((PredefinedType = | fcActuator TypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));
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END_ENTITY;

ENTITY |fcAlarmType
SUBTYPE OF(IfcDistributionControlElementType);
PredefinedType : IfcAlarmTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcAlarmTypeEnum.USERDEF INED) OR

((PredefinedType = | fcAlarmTypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcControllerType
SUBTYPE OF (IfcDistributionControlElementType);
PredefinedType : IfcControllerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> IfcController TypeEnum.USERDEF INED) OR

((PredefinedType = [ fcControl ler TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcFlowlnstrumentType
SUBTYPE OF (I fcDistributionControlElementType);
PredefinedType : |fcFlowlnstrumentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFlowlnstrumentTypeEnum.USERDEFINED) OR

((PredefinedType = |fcFlowlnstrumentTypeEnum.USERDEFINED)  AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcProtectiveDeviceTrippingUnitType

SUBTYPE OF (IfcDistributionControlElementType);
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PredefinedType : [fcProtectiveDeviceTrippingUnitTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <>
| fcProtectiveDeviceTr ippingUnitTypeEnum.USERDEFINED) OR

((PredefinedType =
| fcProtectiveDeviceTrippingUnitTypeEnum.USERDEFINED) AND EXISTS(SELFH#IfcElementType.ElementType));

END_ENTITY;

ENTITY |fcSensorType
SUBTYPE OF (IfcDistributionControlElementType);
PredefinedType : |fcSensorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSensor TypeEnum.USERDEF INED) OR

((PredefinedType = | fcSensor TypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcUnitaryControlElementType
SUBTYPE OF(IfcDistributionControlElementType);
PredefinedType : IfcUnitaryControlElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcUnitaryControlElementTypeEnum.USERDEF INED) OR

((PredefinedType = IfcUnitaryControlElementTypeEnum.USERDEF INED)
AND EXISTS(SELFH!fcElementType.ElementType));

END_ENTITY;

ENTITY IfcDistributionFlowElementType

ABSTRACT SUPERTYPE OF (ONEOF(IfcDistributionChamberElementType, |fcEnergyConversionDeviceType,
| fcFlowControl lerType, | fcFlowFittingType, | fcF lowMovingDeviceType, | fcF lowSegment Type,
| fcFlowStorageDeviceType, |fcFlowTerminalType, |fcFlowTreatmentDeviceType))

SUBTYPE OF(IfcDistributionElementType);
END_ENTITY;
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ENTITY IfcDistributionChamberElementType
SUBTYPE OF(IfcDistributionFlowElementType);
PredefinedType : [fcDistributionChamberElementTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <>
| fcDistributionChamberElement TypeEnum.USERDEF INED) OR

((Predef inedType _
| fcDistributionChamberElement TypeEnum.USERDEFINED) AND EXISTS(SELFH#I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcEnergyConversionDeviceType
ABSTRACT SUPERTYPE OF (ONEOF(IfcAirToAirHeatRecoveryType, |fcBoilerType, |fcBurnerType,

[fcChil lerType, [ fcCoi I Type, | fcCondenser Type, | fcCooledBeamType, | fcCool ingTower Type,
| fcElectricGeneratorType, | fcElectricMotorType, | fcEngineType, | fcEvaporativeCoolerType,
| fcEvaporatorType, | fcHeatExchanger Type, [ fcHumidifierType, | fcMotorConnectionType,

| fcSolarDeviceType, |fcTransformerType, |fcTubeBundleType, |fcUnitaryEquipmentType))
SUBTYPE OF(IfcDistributionFlowElementType);

END_ENTITY;

ENTITY IfcAirToAirHeatRecoveryType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcAirToAirHeatRecoveryTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcAirToAirHeatRecoveryTypeEnum.USERDEF INED) OR

((PredefinedType = |fcAirToAirHeatRecoveryTypeEnum.USERDEFINED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcBoilerType
SUBTYPE OF (| fcEnergyConversionDeviceType);

PredefinedType : |fcBoilerTypeEnum;
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WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcBoilerTypeEnum.USERDEF INED) OR

((PredefinedType = | fcBoi ler TypeEnum.USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcBurnerType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : [fcBurnerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcBurnerTypeEnum.USERDEFINED) OR

((PredefinedType = | fcBurner TypeEnum. USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcChillerType
SUBTYPE OF (| fcEnergyConversionDeviceType):
PredefinedType : [fcChillerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcChil lerTypeEnum.USERDEF INED) OR

((PredefinedType = | fcChi | ler TypeEnum.USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcCoilType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : [fcCoilTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCoilTypeEnum.USERDEFINED) OR

((PredefinedType = [ fcCoi I TypeEnum. USERDEF INED)
EXISTS(SELFH I fcElementType.ElementType));
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END_ENTITY;

ENTITY |fcCondenserType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcCondenserTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCondenser TypeEnum.USERDEF INED) OR

((PredefinedType = | fcCondenser TypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcCooledBeamType
SUBTYPE OF (| fcEnergyConversionDeviceType):
PredefinedType : |fcCooledBeamTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCooledBeamTypeEnum.USERDEF INED) OR

((PredefinedType = | fcCoo | edBeamTypeEnum. USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcCoolingTowerType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : |fcCoolingTower TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCool ingTower TypeEnum.USERDEF INED) OR

((PredefinedType = | fcCool ingTower TypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcElectricGeneratorType

SUBTYPE OF (| fcEnergyConversionDeviceType);
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PredefinedType : |fcElectricGeneratorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcElectricGenerator TypeEnum.USERDEFINED) OR

((PredefinedType = |fcElectricGeneratorTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcElectricMotorType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcElectricMotorTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcElectricMotor TypeEnum.USERDEF INED) OR

((PredefinedType | fcElectricMotor TypeEnum.USERDEF INED)  AND

EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcEngineType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcEngineTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcEngineTypeEnum.USERDEF INED) OR

((PredefinedType = | fcEngineTypeEnum.USERDEF INED) AND
EXISTS(SELFYI fcElementType.ElementType));

END_ENTITY;

ENTITY |fcEvaporativeCoolerType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcEvaporativeCoolerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcEvaporativeCoolerTypeEnum.USERDEFINED) OR

((PredefinedType = |fcEvaporativeCoolerTypeEnum.USERDEFINED) AND
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EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcEvaporatorType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : |fcEvaporatorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcEvaporator TypeEnum.USERDEFINED) OR

((PredefinedType = | fcEvaporator TypeEnum. USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType)):

END_ENTITY;

ENTITY |fcHeatExchangerType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcHeatExchangerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcHeatExchanger TypeEnum.USERDEFINED) OR

((PredefinedType =  |fcHeatExchangerTypeEnum.USERDEF INED)
EXISTS(SELFYI fcElementType.ElementType));

END_ENTITY;

ENTITY IfcHumidifierType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : [fcHumidifierTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcHumidifierTypeEnum.USERDEF INED) OR

((PredefinedType = [ fcHumidif ier TypeEnum. USERDEF INED)
EXISTS(SELFH I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcMotorConnectionType
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SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : |fcMotorConnectionTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcMotorConnectionTypeEnum.USERDEFINED) OR

((PredefinedType = |fcMotorConnectionTypeEnum.USERDEFINED)  AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcSolarDeviceType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : |fcSolarDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSolarDeviceTypeEnum.USERDEF INED) OR

((PredefinedType = | fcSolarDeviceTypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcTransformerType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : IfcTransformerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> I|fcTransformer TypeEnum.USERDEFINED) OR

((PredefinedType = | fcTransformer TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcTubeBundleType
SUBTYPE OF( | fcEnergyConversionDeviceType);
PredefinedType : |fcTubeBundleTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTubeBundleTypeEnum.USERDEFINED) OR
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((PredefinedType = | fcTubeBund|eTypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcUnitaryEquipmentType
SUBTYPE OF (| fcEnergyConversionDeviceType);
PredefinedType : [fcUnitaryEquipmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> IfcUnitaryEquipmentTypeEnum.USERDEF INED) OR

((PredefinedType = |fcUnitaryEquipmentTypeEnum.USERDEFINED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY |fcFlowControllerType

ABSTRACT SUPERTYPE OF (ONEOF( | fcAirTerminalBoxType, | fcDamper Type,
[fcElectricDistributionBoardType, | fcElectricTimeControl Type, | fcFlowMeter Type,
| fcProtectiveDeviceType, |fcSwitchingDeviceType, |fcValveType))

SUBTYPE OF(IfcDistributionFlowElementType):

END_ENTITY;

ENTITY [fcAirTerminalBoxType
SUBTYPE OF (| fcFlowControllerType);
PredefinedType : IfcAirTerminalBoxTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> IfcAirTerminalBoxTypeEnum.USERDEFINED) OR

((PredefinedType = |fcAirTerminalBoxTypeEnum.USERDEFINED)  AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcDamperType

SUBTYPE OF (I fcFlowControllerType);
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PredefinedType : |fcDamper TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDamperTypeEnum.USERDEFINED) OR

((PredefinedType = | f cDamper TypeEnum . USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcElectricDistributionBoardType
SUBTYPE OF (| fcFlowControllerType);
PredefinedType : IfcElectricDistributionBoardTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcElectricDistributionBoardTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcElectricDistributionBoardTypeEnum.USERDEF INED)
AND EXISTS(SELF#!|fcElementType.ElementType));

END_ENTITY;

ENTITY IfcElectricTimeControlType
SUBTYPE OF (| fcFlowControllerType);
PredefinedType : IfcElectricTimeControlTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> IfcElectricTimeControlTypeEnum.USERDEF INED) OR

((PredefinedType = IfcElectricTimeControlTypeEnum.USERDEFINED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcFlowMeterType
SUBTYPE OF( | fcFlowControllerType);
PredefinedType : |fcFlowMeter TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFlowMeter TypeEnum.USERDEF INED) OR
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((PredefinedType = | foF lowMeter TypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcProtectiveDeviceType
SUBTYPE OF (| fcFlowControllerType);
PredefinedType : |fcProtectiveDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcProtectiveDeviceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcProtectiveDeviceTypeEnum.USERDEFINED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcSwitchingDeviceType
SUBTYPE OF (I fcFlowControllerType);
PredefinedType : |fcSwitchingDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSwitchingDeviceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcSwitchingDeviceTypeEnum.USERDEFINED)  AND
EX|STS(SELFY I fcElementType.ElementType)):

END_ENTITY;

ENTITY [fcValveType
SUBTYPE OF (| fcFlowControllerType);
PredefinedType : |fcValveTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcValveTypeEnum.USERDEF INED) OR

((PredefinedType = | fcValveTypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;
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ENTITY |fcFlowFittingType

ABSTRACT SUPERTYPE OF (ONEOF (I fcCableCarrierFittingType, | fcCableFittingType,
| fcDuctFittingType, |fcdunctionBoxType, |fcPipeFittingType, |fcGutterFittingType_K))

SUBTYPE OF(IfcDistributionFlowElementType);

END_ENTITY;

ENTITY IfcCableCarrierFittingType
SUBTYPE OF (I fcFlowFittingType);
PredefinedType : IfcCableCarrierFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCableCarrierFittingTypeEnum.USERDEF INED) OR

((PredefinedType = IfcCableCarrierFittingTypeEnum.USERDEFINED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcCableFittingType
SUBTYPE OF(IfcFlowFittingType);
PredefinedType : IfcCableFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCableFittingTypeEnum.USERDEF INED) OR

((PredefinedType = | fcCableFittingTypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcDuctFittingType
SUBTYPE OF (I fcFlowFittingType);
PredefinedType : |fcDuctFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDuctFittingTypeEnum.USERDEFINED) OR

((PredefinedType = | fcDuctFittingTypeEnum. USERDEF INED) AND
EXISTS(SELFH I fcElementType.ElementType));
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END_ENTITY;

ENTITY |fcdunctionBoxType
SUBTYPE OF (I fcFlowFittingType);
PredefinedType : IfcJunctionBoxTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcJunctionBoxTypeEnum.USERDEFINED) OR

((PredefinedType = | fcdunct ionBoxTypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcPipeFittingType
SUBTYPE OF(IfcFlowFittingType);
PredefinedType : IfcPipeFittingTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcPipeFittingTypeEnum.USERDEFINED) OR

((PredefinedType = | fcPipeFittingTypeEnum.USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcGutterFittingType_K
SUBTYPE OF (| fcFlowFittingType);
PredefinedType : |fcGutterFittingTypeEnum_K;
END_ENTITY;

ENTITY |fcFlowMovingDeviceType
ABSTRACT SUPERTYPE OF (ONEOF (| fcCompressorType, |fcFanType, |fcPumpType))
SUBTYPE OF (| fcDistributionFlowElementType);

END_ENTITY;
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ENTITY |fcCompressorType
SUBTYPE OF (| fcFlowMovingDeviceType);
PredefinedType : |fcCompressorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCompressor TypeEnum.USERDEF INED) OR

((PredefinedType = | fcCompr essor TypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));
END_ENTITY;
ENTITY IfcFanType
SUBTYPE OF (| fcFlowMovingDeviceType);
PredefinedType : |fcFanTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFanTypeEnum.USERDEF INED) OR
((PredefinedType = | fcFanTypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));
END_ENTITY;
ENTITY | fcPumpType
SUBTYPE OF (| fcFlowMovingDeviceType);
PredefinedType : |fcPumpTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcPumpTypeEnum.USERDEFINED) OR
((PredefinedType = | f cPumpTypeEnum . USERDEF INED) AND
EXISTS(SELFWIfcElementType.ElementType));
END_ENTITY;
ENTITY |fcFlowSegmentType
ABSTRACT SUPERTYPE OF (ONEOF (I fcCableCarrierSegmentType, | fcCableSegmentType,

| fcDuctSegmentType, |fcPipeSegmentType, |fcGutterSegmentType_K))

SUBTYPE OF(IfcDistributionFlowElementType);
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END_ENTITY;

ENTITY IfcCableCarrierSegmentType
SUBTYPE OF (| fcFlowSegmentType);
PredefinedType : IfcCableCarrierSegmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCableCarrierSegmentTypeEnum.USERDEF INED) OR

((PredefinedType = |fcCableCarrierSegmentTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcCableSegmentType
SUBTYPE OF (| fcFlowSegmentType);
PredefinedType : |fcCableSegmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCableSegmentTypeEnum.USERDEF INED) OR

((PredefinedType = | fcCab | eSegment TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcDuctSegmentType
SUBTYPE OF (| fcFlowSegmentType);
PredefinedType : |fcDuctSegmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDuctSegmentTypeEnum.USERDEF INED) OR

((PredefinedType = | fcDuctSegment TypeEnum. USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcPipeSegmentType

SUBTYPE OF (| fcFlowSegmentType);
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PredefinedType : |fcPipeSegmentTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcPipeSegmentTypeEnum.USERDEFINED) OR

((PredefinedType = | fcPipeSegment TypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcGutterSegmentType_K
SUBTYPE OF (| fcFlowSegmentType):
PredefinedType : |[fcGutterSegmentTypeEnum_K;

END_ENTITY;

ENTITY |fcFlowStorageDeviceType
ABSTRACT SUPERTYPE OF (ONEOF(IfcElectricFlowStorageDeviceType, |fcTankType))
SUBTYPE OF(IfcDistributionFlowElementType);

END_ENTITY;

ENTITY IfcElectricFlowStorageDeviceType
SUBTYPE OF (| fcFlowStorageDeviceType);
PredefinedType : IfcElectricFlowStorageDeviceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType < |fcElectricFlowStorageDeviceTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcElectricFlowStorageDeviceTypeEnum. USERDEF INED)
AND EXISTS(SELFH!fcElementType.ElementType));

END_ENTITY;

ENTITY |fcTankType
SUBTYPE OF (| fcFlowStorageDeviceType);
PredefinedType : |fcTankTypeEnum;

WHERE
393



CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTankTypeEnum.USERDEFINED) OR

((PredefinedType = | fcTankTypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcFlowTerminalType

ABSTRACT SUPERTYPE OF (ONEOF (I fcAirTerminal Type, | fcAudioVisualApplianceType,
| fcCommunicationsApplianceType, | fcElectricApplianceType, | fcFireSuppressionTerminal Type,
| fcLampType, |fcLightFixtureType, |fcMedicalDeviceType, |fcOutletType, |fcSanitaryTerminalType,
| fcSpaceHeaterType, |fcStackTerminalType, |fcWasteTerminalType))

SUBTYPE OF(IfcDistributionFlowElementType);
END_ENTITY;

ENTITY IfcAirTerminalType
SUBTYPE OF (| fcFlowTerminalType);
PredefinedType : IfcAirTerminalTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcAirTerminalTypeEnum.USERDEF INED) OR

((PredefinedType = [ fcAirTerminal TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcAudioVisualApplianceType
SUBTYPE OF(|fcFlowTerminalType);
PredefinedType : IfcAudioVisualApplianceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcAudioVisualApp!ianceTypeEnum.USERDEFINED) OR

((PredefinedType = |fcAudioVisualApplianceTypeEnum.USERDEFINED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcCommunicationsApplianceType
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SUBTYPE OF (I fcFlowTerminalType):
PredefinedType : |fcCommunicationsApplianceTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcCommunicationsApp!ianceTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcCommunicationsApp!ianceTypeEnum.USERDEFINED)
AND EXISTS(SELF#!fcElementType.ElementType));

END_ENTITY;

ENTITY IfcElectricApplianceType
SUBTYPE OF (I fcFlowTerminalType):
PredefinedType : [fcElectricApplianceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcElectricApplianceTypeEnum.USERDEFINED) OR

((PredefinedType = IfcElectricApplianceTypeEnum.USERDEFINED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcFireSuppressionTerminalType
SUBTYPE OF (I fcFlowTerminalType);
PredefinedType : IfcFireSuppressionTerminal TypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFireSuppressionTerminalTypeEnum.USERDEF INED)
OR

((PredefinedType = |fcFireSuppressionTerminalTypeEnum.USERDEF INED)
AND EXISTS(SELF#!fcElementType.ElementType));

END_ENTITY;

ENTITY |fcLampType
SUBTYPE OF (I fcFlowTerminalType);

PredefinedType : |fcLampTypeEnum;

395



WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcLampTypeEnum.USERDEFINED) OR

((PredefinedType = | fcLampTypeEnum. USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcLightFixtureType
SUBTYPE OF (I fcFlowTerminalType);
PredefinedType : IfcLightFixtureTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcLightFixtureTypeEnum.USERDEF INED) OR

((PredefinedType = [ feLightFixtureTypeEnum. USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcMedicalDeviceType
SUBTYPE OF (I fcFlowTerminalType):
PredefinedType : IfcMedicalDeviceTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcMedicalDeviceTypeEnum.USERDEF INED) OR

((PredefinedType = |fcMedicalDeviceTypeEnum.USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcOutletType
SUBTYPE OF (| fcFlowTerminalType);
PredefinedType : |fcOutletTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcOutletTypeEnum.USERDEF INED) OR

((PredefinedType = | fcOut letTypeEnum.USERDEF INED)
EXISTS(SELFH I fcElementType.ElementType));
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END_ENTITY;

ENTITY I|fcSanitaryTerminal Type
SUBTYPE OF (I fcFlowTerminalType);
PredefinedType : IfcSanitaryTerminalTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSanitaryTerminalTypeEnum.USERDEF INED) OR

((PredefinedType = |fcSanitaryTerminalTypeEnum.USERDEFINED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcSpaceHeaterType
SUBTYPE OF (I fcFlowTerminalType):
PredefinedType : IfcSpaceHeaterTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSpaceHeater TypeEnum.USERDEF INED) OR

((PredefinedType = | fcSpaceHeater TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY [fcStackTerminalType
SUBTYPE OF (| fcFlowTerminalType);
PredefinedType : |fcStackTerminalTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcStackTerminalTypeEnum.USERDEF INED) OR

((PredefinedType =  IfcStackTerminalTypeEnum.USERDEFINED)  AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcWasteTerminalType

SUBTYPE OF (I fcFlowTerminalType):
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PredefinedType : |fcWasteTerminalTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcWasteTerminalTypeEnum.USERDEF INED) OR

((PredefinedType = |fcWasteTerminal TypeEnum.USERDEF INED)
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcFlowTreatmentDeviceType
ABSTRACT SUPERTYPE OF (ONEOF(IfcDuctSilencerType, |fcFilterType, IfclinterceptorType))
SUBTYPE OF(IfcDistributionFlowElementType);

END_ENTITY;

ENTITY |fcDuctSilencerType
SUBTYPE OF (| fcFlowTreatmentDeviceType);
PredefinedType : |fcDuctSilencerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDuctSilencer TypeEnum.USERDEF INED) OR

((PredefinedType = | fcDuctSi lencer TypeEnum. USERDEF INED)
EXISTS(SELFY I fcElementType.ElementType)):

END_ENTITY;

ENTITY IfcFilterType
SUBTYPE OF (| fcFlowTreatmentDeviceType);
PredefinedType : IfcFilterTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFilterTypeEnum.USERDEF INED) OR

((PredefinedType = | fcFilterTypeEnum.USERDEF INED)
EXISTS(SELFH# I fcElementType.ElementType));

END_ENTITY;

ENTITY IfclnterceptorType
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SUBTYPE OF (| fcFlowTreatmentDeviceType);
PredefinedType : IfclnterceptorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fclnterceptorTypeEnum.USERDEFINED) OR

((PredefinedType = | fcinterceptor TypeEnum. USERDEF INED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY |fcElementAssemblyType
SUBTYPE OF(IfcElementType);

PredefinedType : [fcElementAssemblyTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcElementAssemb|yTypeEnum.USERDEF INED) OR

((PredefinedType = |fcElementAssemb|yTypeEnum.USERDEFINED)  AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY |fcElementComponentType

ABSTRACT SUPERTYPE OF (ONEOF (| fcBui IdingElementPar tType, | fcDiscreteAccessoryType,
| fcFastenerType, |fcMechanicalFastenerType, |fcReinforcingElementType, |fcVibrationlsolatorType,
| fcWaterProof ingElementType_K, | fcRoadE lementPar tType_K, | fcBridgeElementPar tType_K,

| fcTunne |ElementPar tType_K))
SUBTYPE OF (| fcElementType);
END_ENTITY;

ENTITY [fcBuildingElementPartType
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcBuildingElementPartTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcBuildingElementPartTypeEnum.USERDEF INED) OR

((PredefinedType = |fcBuildingElementPartTypeEnum.USERDEFINED) AND
EX|STS(SELFY I fcElementType.ElementType));
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END_ENTITY;

ENTITY |fcDiscreteAccessoryType
SUBTYPE OF (| fcElementComponentType);
PredefinedType : IfcDiscreteAccessoryTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcDiscreteAccessoryTypeEnum.USERDEFINED) OR

((PredefinedType = |fcDiscreteAccessoryTypeEnum.USERDEFINED) AND
EXISTS(SELF#IfcElementType.ElementType));

END_ENTITY;

ENTITY |fcFastenerType
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcFastenerTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFastener TypeEnum.USERDEFINED) OR

((PredefinedType = | fcFastener TypeEnum. USERDEF INED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY |fcMechanicalFastenerType
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcMechanicalFastenerTypeEnum;
NominalDiameter : OPTIONAL |fcPositivelLengthMeasure;
NominallLength  : OPTIONAL |fcPositiveLengthMeasure;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcMechanicalFastener TypeEnum.USERDEF INED) OR

((PredefinedType = |fcMechanicalFastenerTypeEnum.USERDEFINED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;
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ENTITY IfcReinforcingElementType

ABSTRACT SUPERTYPE OF (ONEOF (| fcReinforcingBarType, | fcReinforcingMeshType,
| fcTendonAnchor Type, |fcTendonType) ANDOR |fcGroundReinforcingElementType_K)

SUBTYPE OF (| fcElementComponentType);

END_ENTITY;

ENTITY IfcReinforcingBarType
SUBTYPE OF (I fcReinforcingElementType);
PredefinedType : IfcReinforcingBar TypeEnum;
NominalDiameter  : OPTIONAL IfcPositivelengthMeasure;
CrossSectionArea : OPTIONAL |fcAreaMeasure;
BarlLength : OPTIONAL [fcPositivelLengthMeasure;
BarSur face : OPTIONAL [|fcReinforcingBarSurfaceEnum;
BendingShapeCode : OPTIONAL [fclabel;
BendingParameters : OPTIONAL LIST [1:?] OF IfcBendingParameterSelect;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcReinforcingBar TypeEnum.USERDEF INED) OR

((PredefinedType = IfcReinforcingBarTypeEnum.USERDEFINED) AND
EXISTS(SELFYI fcElementType.ElementType));

BEND | NGSHAPECODEPROVIDED : NOT EXISTS(BendingParameters) OR EXISTS(BendingShapeCode);

END_ENTITY;

ENTITY IfcReinforcingMeshType

SUBTYPE OF (I fcReinforcingElementType);

PredefinedType . | fcReinforcingMeshTypeEnum;
MeshLength : OPTIONAL |fcPositivelLengthMeasure;
MeshWidth : OPTIONAL | fcPositivelLengthMeasure;

LongitudinalBarNominalDiameter : OPTIONAL |fcPositivelLengthMeasure;
TransverseBarNominalDiameter : OPTIONAL [ fcPositivelLengthMeasure;

LongitudinalBarCrossSectionArea : OPTIONAL |fcAreaMeasure;
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TransverseBarCrossSectionArea  : OPTIONAL |fcAreaMeasure;

Longi tudinalBarSpacing : OPTIONAL |fcPositivelLengthMeasure;
TransverseBarSpacing : OPTIONAL IfcPositivelLengthMeasure;
BendingShapeCode : OPTIONAL |fcLabel;
BendingParameters © OPTIONAL LIST [1:?] OF IfcBendingParameterSelect;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcReinforcingMeshTypeEnum.USERDEF INED) OR
((PredefinedType = [fcReinforcingMeshTypeEnum.USERDEFINED) AND
EXISTS(SELFWI fcElementType.ElementType));
BEND | NGSHAPECODEPROV IDED : NOT EXISTS(BendingParameters) OR EXISTS(BendingShapeCode);
END_ENTITY;
ENTITY |fcTendonAnchor Type
SUBTYPE OF (| fcReinforcingElementType);
PredefinedType : |fcTendonAnchor TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTendonAnchor TypeEnum.USERDEF INED) OR
((PredefinedType = IfcTendonAnchor TypeEnum.USERDEF INED) ~ AND
EXISTS(SELFWIfcElementType.ElementType));
END_ENTITY;
ENTITY |fcTendonType
SUBTYPE OF (I fcReinforcingElementType);
PredefinedType : |fcTendonTypeEnum;
NominalDiameter : OPTIONAL IfcPositivelLengthMeasure;
CrossSectionArea : OPTIONAL |fcAreaMeasure;
SheethDiameter  : OPTIONAL |fcPositivelengthMeasure;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTendonTypeEnum.USERDEF INED) OR
((PredefinedType = | f cTendonTypeEnum. USERDEF INED) AND

EX|STS(SELFY I fcElementType.ElementType));
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END_ENTITY;

ENTITY |fcGroundReinforcingElementType_K
SUBTYPE OF(IfcReinforcingElementType);
PredefinedType : |fcGroundBeinforcingElementyTypeEnum_K;

END_ENTITY;

ENTITY IfcVibrationlsolatorType
SUBTYPE OF (| fcElementComponentType);
PredefinedType : IfcVibrationlsolatorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> IfcVibrationlsolatorTypeEnum.USERDEFINED) OR

((PredefinedType = IfcVibrationlsolatorTypeEnum.USERDEFINED) AND
EXISTS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcWaterProofingElementType_K
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcWaterProofElementTypeEnum_K;
END_ENTITY;

ENTITY |fcRoadElementPartType_K
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcRoadElementPartTypeEnum_K;
END_ENTITY;

ENTITY IfcBridgeElementPartType_K
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcBridgeElementPartTypeEnum_K;
END_ENTITY;
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ENTITY |fcTunnelElementPartType_K
SUBTYPE OF (| fcElementComponentType);
PredefinedType : |fcTunnelElementPartTypeEnum_K;

END_ENTITY;

ENTITY |fcFurnishingElementType
SUPERTYPE OF (ONEOF(IfcFurnitureType, |fcSystemFurnitureElementType))
SUBTYPE OF (| fcElementType);

END_ENTITY;

ENTITY IfcFurnitureType
SUBTYPE OF (| fcFurnishingElementType);
AssemblyPlace : |fcAssemblyPlaceEnum;
PredefinedType : OPTIONAL |fcFurnitureTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcFurnitureTypeEnum.USERDEF INED) OR

((PredefinedType = | foFurnitureTypeEnum.USERDEF INED) AND
EX|STS(SELFY I fcElementType.ElementType));

END_ENTITY;

ENTITY IfcSystemFurnitureElementType
SUBTYPE OF (| fcFurnishingElementType);
PredefinedType : OPTIONAL |fcSystemFurnitureElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSystemFurnitureElementTypeEnum.USERDEF INED) OR

((PredefinedType = |fcSystemFurnitureElementTypeEnum.USERDEF INED)
AND EXISTS(SELF#!fcElementType.ElementType));

END_ENTITY;
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ENTITY |fcGeographicElementType
SUBTYPE OF (| fcElementType);
PredefinedType : |fcGeographicElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcGeographicElementTypeEnum.USERDEFINED) OR

((PredefinedType = |fcGeographicElementTypeEnum.USERDEFINED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY IfcTransportElementType
SUBTYPE OF (| fcElementType);
PredefinedType : |fcTransportElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcTranspor tElement TypeEnum.USERDEF INED) OR

((PredefinedType = |fcTransportElementTypeEnum.USERDEFINED) AND
EXISTS(SELF# | fcElementType.ElementType));

END_ENTITY;

ENTITY |fcSpatialElementType

ABSTRACT SUPERTYPE OF (ONEOF (I fcSpatialStructureElementType, | fcSpatialZoneType,
[ fcCivilSpartialStructureElementType_K, [fcCivilSpatialBoundaryType_K))

SUBTYPE OF (I fcTypeProduct);
ElementType : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY IfcSpatialStructureElementType
ABSTRACT SUPERTYPE
SUBTYPE OF (I fcSpatialElementType);

END_ENTITY;

ENTITY |fcSpaceType
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SUBTYPE OF (| fcSpatialStructure€lementType);
PredefinedType : |fcSpaceTypeEnum;
LongName : OPTIONAL IfclLabel;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSpaceTypeEnum.USERDEF INED) OR

((PredefinedType = | fcSpaceTypeEnum. USERDEF INED)
EXISTS(SELF#| fcSpatialElementType.ElementType));

END_ENTITY;

ENTITY IfcSpatialZoneType
SUBTYPE OF (| fcSpatialElementType);
PredefinedType : |fcSpatialZoneTypeEnum;
LongName : OPTIONAL IfclLabel;
WHERE
CORRECTPREDEF INEDTYPE : (PredefinedType <> |fcSpatialZoneTypeEnum.USERDEFINED) OR

((PredefinedType = | fcSpatialZoneTypeEnum. USERDEF INED)
EXISTS(SELF#| fcSpatialElementType.ElementType));

END_ENTITY;

ENTITY [fcCivilSpartialStructureElementType_K
ABSTRACT SUPERTYPE OF (ONEOF(|fcRoadType_K, |fcBridgeType_K, IfcTunnelType K))
SUBTYPE OF (I fcSpatialElementType);

END_ENTITY;

ENTITY |fcRoadType_K
SUBTYPE OF (| fcCivilSpartialStructureElementType_K);
PredefinedType : |fcRoadTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeType_K
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SUBTYPE OF(IfcCivilSpartialStructureElementType_K);:
PredefinedType : |fcBridgeTypeEnum_K;
END_ENTITY;

ENTITY |fcTunnelType_K
SUBTYPE OF(IfcCivilSpartialStructureElementType_K):
PredefinedType : |fcTunnel TypeEnum_K;

END_ENTITY;

ENTITY [fcCivilSpatialBoundaryType_K

ABSTRACT  SUPERTYPE OF (ONEOF (| fcLinearRefSpaceType_K,

| fcVerticalSubspaceType_K))
SUBTYPE OF (| fcSpatialElementType);

END_ENTITY;

ENTITY IfcLinearRefSpaceType_K
SUBTYPE OF(IfcCivilSpatialBoundaryType_K):
PredefinedType : |fcLinearRefSpaceTypeEnum K;
END_ENTITY;

ENTITY IfcCurvlinearNodeSpaceType_K
SUBTYPE OF (| fcCivilSpatialBoundaryType_K);
PredefinedType : |fcCurvlinearNodeSpaceTypeEnum_K;
END_ENTITY;

ENTITY IfcVerticalSubspaceType_K
SUBTYPE OF(IfcCivilSpatialBoundaryType_K);
PredefinedType : |fcVerticalSubspaceTypeEnum_K:

END_ENTITY;
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ENTITY [fcWindowStyle
SUBTYPE OF (| fcTypeProduct);
ConstructionType . | fcWindowSty leConstruct ionEnum;
OperationType : | fcWindowSty leOperat ionEnum;
ParameterTakesPrecedence : |fcBoolean;
Sizeable : IfcBoolean;

END_ENTITY;

ENTITY IfcCivilElement

ABSTRACT SUPERTYPE OF (ONEOF(|fcSubsidiaryFacility_K, |fcEarthworkElement_K, |fcRoadElement_K,
| fcCivilStructureElement_K, |fcCivilElementProxy_K))

SUBTYPE OF (| fcElement);
END_ENTITY;

ENTITY IfcSubsidiaryFacility_K
ABSTRACT SUPERTYPE OF (ONEOF( | fcRoadSignEquipment_K, |fcGuard_K, |fcPavementAddition_K))
SUBTYPE OF (I fcCivilElement);

END_ENTITY;

ENTITY |fcRoadSignEquipment_K
SUBTYPE OF (I fcSubsidiaryFacility_K);
PredefinedType : OPTIONAL |fcRoadSignEquipmentTypeEnum_K;

END_ENTITY;

ENTITY |fcGuard_K
SUBTYPE OF (I fcSubsidiaryFacility_K);
PredefinedType : OPTIONAL |fcGuardTypeEnum_K:

END_ENTITY;

ENTITY |fcPavementAddition_K
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SUBTYPE OF (I fcSubsidiaryFacility_K):
PredefinedType : OPTIONAL |fcPavementAdditionTypeEnum_K;

END_ENTITY;

ENTITY |fcEarthworkElement_K
SUBTYPE OF(IfcCivilElement);
PredefinedType : OPTIONAL |fcEarthworkElementTypeEnum_K;

END_ENTITY;

ENTITY |fcRoadElement_K

ABSTRACT SUPERTYPE OF (ONEOF( | fcRoadBody_K, |fcRoadMedianStrip_K, |fcRoadShoulder_K, |fcCurb_K,
| fcRoadPavement_K))

SUBTYPE OF (I fcCivilElement);
END_ENTITY:

ENTITY |fcRoadBody_K
SUBTYPE OF (| fcRoadE lement_K);
PredefinedType : OPTIONAL | fcRoadBodyTypeEnum_K;

END_ENTITY;

ENTITY |fcRoadMedianStrip_K
SUBTYPE OF (| fcRoadE lement_K);
PredefinedType : OPTIONAL |fcRoadMedianStripTypeEnum;

END_ENTITY;

ENTITY |fcRoadShoulder_K
SUBTYPE OF (| fcRoadE lement_K);
PredefinedType : OPTIONAL |fcRoadShoulder TypeEnum_K;

END_ENTITY;
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ENTITY [fcCurb_K
SUBTYPE OF( | fcRoadE lement_K);
PredefinedType : OPTIONAL |fcCurbTypeEnum_K;

END_ENTITY;

ENTITY |fcRoadPavement_K
SUBTYPE OF( | fcRoadElement_K);
PredefinedType : OPTIONAL |fcPavementTypeEnum_K;

END_ENTITY;

ENTITY IfcCivilStructureElement_K

ABSTRACT SUPERTYPE OF (ONEOF (I fcCulvert_K,

| fcBr idgeElement_K, |fcTunnelElement_K))
SUBTYPE OF(IfcCivilElement);
END_ENTITY;

ENTITY IfcCulvert_K
SUBTYPE OF (I fcCivilStructureElement_K);
PredefinedType : OPTIONAL |fcCulvertTypeEnum_K;

END_ENTITY;

ENTITY |fcRetainingWal|l_K
SUBTYPE OF(IfcCivilStructureElement_K);

PredefinedType : OPTIONAL |fcRetainingWal|TypeEnum_K;

END_ENTITY;

ENTITY IfcCaisson_K
SUBTYPE OF (| fcCivilStructureElement_K);
PredefinedType : OPTIONAL |fcCaissonTypeEnum_K;
END_ENTITY;
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ENTITY |fcBridgeElement_K

SUPERTYPE OF (ONEOF(IfcBridgeDeck_K, |fcBridgeTower_K, |fcBridgeCable K, |fcBridgePier_K,
| fcBr idgeAbutment_K, |fcBridgeSpan_K, |fcBridgeSegement_K, |fcBridgeCoping_K, |fcBridgeGirder_K))

SUBTYPE OF(IfcCivilStructureElement_K);
END_ENTITY;

ENTITY |fcBridgeDeck_K
SUBTYPE OF (I fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgeDeckTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeTower_K
SUBTYPE OF (I fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgeTowerTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeCable_K
SUBTYPE OF (| fcBr idgeElement_K);
PredefinedType : OPTIONAL |fcBridgeCableTypeEnum_K;
END_ENTITY;

ENTITY IfcBridgePier_K
SUBTYPE OF (| fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgePierTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeAbutment_K
SUBTYPE OF (| fcBridgeElement_K);

PredefinedType : OPTIONAL |fcBridgeAbutmentTypeEnum_K;
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END_ENTITY;

ENTITY |fcBridgeSpan_K
SUBTYPE OF (| fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgeSpanTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeSegement_K
SUBTYPE OF (| fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgeSegmentTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeCoping_K
SUBTYPE OF (| fcBridgeElement_K);
PredefinedType : OPTIONAL |fcBridgeCopingTypeEnum_K;
END_ENTITY;

ENTITY |fcBridgeGirder_K
SUBTYPE OF (| fcBridgeElement_K):
PredefinedType : OPTIONAL |fcBridgeGirderTypeEnum_K;

END_ENTITY;

ENTITY IfcTunnelElement_K
ABSTRACT SUPERTYPE OF (ONEOF(IfcTunnellLining_K, |fcTunnelliningSegment_K))
SUBTYPE OF (| fcCivilStructureElement_K);

END_ENTITY;

ENTITY |fcTunnellLining_K
SUBTYPE OF (I fcTunnelElement_K);

PredefinedType : OPTIONAL |fcTunnellLiningTypeEnum_K;
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END_ENTITY;

ENTITY |fcTunnellLiningSegment_K

SUBTYPE OF (I fcTunnelElement_K);

PredefinedType : OPTIONAL |fcTunnellLiningSegmentTypeEnum_K;
END_ENTITY;

ENTITY [fcCivilElementProxy_K
SUBTYPE OF (IfcCivilElement);

PredefinedType : OPTIONAL |fcCivilElementProxyTypeEnum_K;

END_ENTITY;

ENTITY |fcElementAssembly
SUBTYPE OF (| fcElement);

AssemblyPlace : OPTIONAL |fcAssemblyPlaceEnum;

PredefinedType : OPTIONAL |fcElementAssemblyTypeEnum;

WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcElementAssemb|yTypeEnum.USERDEF INED) OR

((PredefinedType =
EXISTS (SELF#IfcObject.ObjectType));

| fcElementAssemb | yTypeEnum.USERDEF INED)  AND

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

0) OR

('"IFC4. IFCELEMENTASSEMBLYTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcElementComponent

ABSTRACT  SUPERTYPE OF

(ONEOF (| fcBui IdingElementPart,
| fcMechanicalFastener,

| fcFastener,
[fcReinforcingElement, [fcVibrationlsolator, |fcWaterProofingElement_K,
| fcRoadE lementPart_K, |fcBridgeElementPart_K, |fcTunnelElementPart_K))

SUBTYPE OF(IfcElement);

| fcDiscreteAccessory,
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END_ENTITY;

ENTITY IfcBuildingElementPart
SUBTYPE OF (| fcElementComponent);
PredefinedType : OPTIONAL |fcBuildingElementPartTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcBuildingElementPartTypeEnum.USERDEF INED) OR

((PredefinedType = |fcBuildingElementPartTypeEnum.USERDEF INED) AND
EXISTS (SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4.|FCBUILDINGELEMENTPARTTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY IfcDiscreteAccessory
SUBTYPE OF (| fcElementComponent ) :
PredefinedType : OPTIONAL |fcDiscreteAccessoryTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcDiscreteAccessoryTypeEnum.USERDEF INED) OR

((PredefinedType = IfcDiscreteAccessoryTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCDISCRETEACCESSORYTYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY |fcFastener
SUBTYPE OF (| fcElementComponent )

PredefinedType : OPTIONAL |fcFastenerTypeEnum;
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WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcFastenerTypeEnum.USERDEFINED) OR

((PredefinedType = |fcFastenerTypeEnum.USERDEFINED) AND EXISTS
(SELF#IfcObject.ObjectType)):

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCFASTENERTYPE'
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcMechanicalFastener
SUBTYPE OF (| fcElementComponent ) :
NominalDiameter : OPTIONAL IfcPositivelLengthMeasure;
Nominallength  : OPTIONAL IfcPositivelLengthMeasure;
PredefinedType : OPTIONAL |fcMechanicalFastenerTypeEnum;
WHERE

CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcMechanicalFastenerTypeEnum.USERDEFINED) OR

((PredefinedType =

| fcMechanicalFastener TypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFCA. IFCMECHAN | CALFASTENERTYPE'
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcReinforcingElement

ABSTRACT SUPERTYPE OF (ONEOF(|fcReinforcingBar, |fcReinforcingMesh, |fcTendon, |fcTendonAnchor)
ANDOR | fcGroundReinforcingElement_K)

SUBTYPE OF (| fcElementComponent):

SteelGrade : OPTIONAL |fclLabel;
END_ENTITY;
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ENTITY |fcReinforcingBar

SUBTYPE OF (I fcReinforcingElement);

NominalDiameter : OPTIONAL |fcPositiveLengthMeasure;

CrossSectionArea : OPTIONAL |fcAreaMeasure;

BarLength : OPTIONAL |fcPositivelLengthMeasure;

PredefinedType : OPTIONAL IfcReinforcingBarTypeEnum;

BarSur face : OPTIONAL |fcReinforcingBarSur faceEnum;

WHERE

CORRECTPREDEF INEDTYPE : NOT EXISTS(PredefinedType) OR

(PredefinedType <> |fcReinforcingBar TypeEnum.USERDEFINED) OR

((Predef inedType

EXISTS(SELFH#IfcObject.0bjectType)):

CORRECTTYPEASSIGNED  : (SIZEOF(IsTypedBy)

| fcReinforcingBar TypeEnum. USERDEF INED)

0) OR

(' IFC4. IFCRE INFORCINGBARTYPE'
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcReinforcingMesh
SUBTYPE OF(|fcReinforcingElement);
MeshLength
MeshWidth
Longi tudinalBarNominalDiameter

TransverseBarNominalDiameter

LongitudinalBarCrossSectionArea :

TransverseBarCrossSectionArea
Longi tudinalBarSpacing
TransverseBarSpacing
PredefinedType

WHERE

: OPTIONAL
: OPTIONAL
: OPTIONAL
: OPTIONAL

OPTIONAL

: OPTIONAL
: OPTIONAL
© OPTIONAL
© OPTIONAL

| fcPositivelengthMeasure;
| fcPositivelengthMeasure;
| fcPositivelengthMeasure;
| fcPositivelLengthMeasure;
| fcAreaMeasure;

| fcAreaMeasure;

| fcPositivelengthMeasure;
| fcPositivelengthMeasure;

| fcReinforcingMeshTypeEnum;
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CORRECTPREDEF INEDTYPE : NOT EXISTS(PredefinedType) OR

(PredefinedType <> |fcReinforcingMeshTypeEnum.USERDEF INED) OR

((PredefinedType = |fcReinforcingMeshTypeEnum.USERDEFINED) AND
EXISTS(SELFWIfcObject.ObjectType));
CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR
(' IFC4. IFCRE INFORCINGMESHTYPE' IN
TYPEOF (SELFWI fcObject . IsTypedBy[ 1] .RelatingType));
END_ENTITY;
ENTITY IfcTendon
SUBTYPE OF (I fcReinforcingElement);
Predef inedType : OPTIONAL | fcTendonTypeEnum;
NominalDiameter : OPTIONAL IfcPositivelLengthMeasure;
CrossSectionArea : OPTIONAL |fcAreaMeasure;
TensionForce : OPTIONAL |fcForceMeasure;
PreStress : OPTIONAL |fcPressureMeasure;
FrictionCoefficient : OPTIONAL |fcNormalisedRatioMeasure;
AnchorageSlip : OPTIONAL IfcPositivelLengthMeasure;
MinCurvatureRadius : OPTIONAL |fcPositivelengthMeasure;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcTendonTypeEnum.USERDEFINED) OR
((PredefinedType = IfcTendonTypeEnum.USERDEFINED) AND  EXISTS
(SELFWIfcObject.ObjectType));
CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR
("IFC4. IFCTENDONTYPE' IN

TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY [|fcTendonAnchor

SUBTYPE OF (I fcReinforcingElement);
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PredefinedType : OPTIONAL |fcTendonAnchor TypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcTendonAnchor TypeEnum.USERDEFINED) OR

((PredefinedType = |fcTendonAnchor TypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. |FCTENDONANCHORTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY [fcGroundReinforcingElement_K
SUBTYPE OF (I fcReinforcingElement);
PredefinedType : OPTIONAL |fcGroundReinforcingElementyTypeEnum_K;
END_ENTITY;

ENTITY IfcVibrationlsolator
SUBTYPE OF (| fcElementComponent);
PredefinedType : OPTIONAL IfcVibrationlsolatorTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> IfcVibrationlsolatorTypeEnum.USERDEF INED) OR

((PredefinedType = IfcVibrationlsolatorTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCVIBRATIONISOLATORTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType));

END_ENTITY;

ENTITY [fcWaterProofingElement_K

SUBTYPE OF (| fcElementComponent);
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PredefinedType : OPTIONAL |fcWaterProofElementTypeEnum_K;

END_ENTITY;

ENTITY |fcRoadElementPart_K
SUBTYPE OF (| fcElementComponent);
PredefinedType : OPTIONAL |fcRoadElementPartTypeEnum_K;

END_ENTITY;

ENTITY |fcBridgeElementPart_K
SUBTYPE OF (| fcElementComponent):
PredefinedType : OPTIONAL |fcBridgeElementPartTypeEnum_K;

END_ENTITY;

ENTITY |fcTunnelElementPart_K
SUBTYPE OF (| fcElementComponent ) :
PredefinedType : OPTIONAL |fcTunnelElementPar tTypeEnum_K;

END_ENTITY;

ENTITY |fcFeatureElement

ABSTRACT  SUPERTYPE OF  (ONEOF(IfcFeatureElementAddition, | fcFeatureElementSubtraction,
| foSur faceFeature))

SUBTYPE OF (| fcElement);
END_ENTITY;

ENTITY |fcFeatureElementAddition
ABSTRACT SUPERTYPE
SUBTYPE OF(|fcFeatureElement);
INVERSE
ProjectsElements : |fcRelProjectsElement FOR RelatedFeatureElement;

END_ENTITY;

419



ENTITY IfcProjectionElement
SUBTYPE OF (| fcFeatureElementAddition);
PredefinedType : OPTIONAL |fcProjectionElementTypeEnum;
END_ENTITY;

ENTITY IfcRelProjectsElement
SUBTYPE OF (| fcRe|Decomposes) ;
RelatingElement © I fcElement;
RelatedFeatureElement : IfcFeatureElementAddition;

END_ENTITY;

ENTITY |fcRelDecomposes

ABSTRACT  SUPERTYPE  OF (ONEOF (| fcRelAggregates, | fcRe INests, | fcRelProjectsElement,
| fcReVoidsElement))

SUBTYPE OF(IfcRelationship);
END_ENTITY;

ENTITY |fcRelAggregates
SUBTYPE OF (| fcRe |Decomposes);
RelatingObject : IfcObjectDefinition;
RelatedObjects @ SET [1:?] OF IfcObjectDefinition;
WHERE
NOSELFREFERENCE : SIZEOF(QUERY(Temp <* RelatedObjects | RelatingObject :=: Temp)) = O;
END_ENTITY;

ENTITY IfcRelNests
SUBTYPE OF (| fcRelDecomposes) ;
RelatingObject : IfcObjectDefinition;
RelatedObjects @ LIST [1:?] OF IfcObjectDefinition;
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WHERE
NOSELFREFERENCE : SIZEOF(QUERY(Temp <* RelatedObjects | RelatingObject :=: Temp)) = 0;
END_ENTITY;

ENTITY IfcRelVoidsElement
SUBTYPE OF (| fcRe|Decomposes);
RelatingBuildingElement : [fcElement;
RelatedOpeningElement @ [fcFeatureElementSubtraction;

END_ENTITY;

ENTITY |fcFeatureElementSubtraction
ABSTRACT SUPERTYPE OF (ONEOF(|fcOpeningElement, |fcVoidingFeature))
SUBTYPE OF (I fcFeatureElement);
INVERSE
VoidsElements : |fcRelVoidsElement FOR RelatedOpeningElement;
WHERE
HASNOSUBTRACTION : SIZEOF (SELFWI fcElement .HasOpenings) = 0;
ISNOTF ILLING : SIZEOF (SELFWIfcElement.FillsVoids) = 0;
END_ENTITY;

ENTITY |fcOpeningElement
SUBTYPE OF (| fcFeatureElementSubtraction);
PredefinedType : OPTIONAL I|fcOpeningElementTypeEnum;
INVERSE
HasFillings : SET OF IfcRelFillsElement FOR RelatingOpeningElement;

END_ENTITY;

ENTITY |fcOpeningStandardCase
SUBTYPE OF (| fcOpeningElement);

END_ENTITY;
421



ENTITY IfcRelFillsElement
SUBTYPE OF (| fcRelConnects);
RelatingOpeningElement : |fcOpeningElement;
RelatedBuildingElement : |fcElement;

END_ENTITY;

ENTITY IfcVoidingFeature
SUBTYPE OF (| fcFeatureElementSubtraction);
PredefinedType : OPTIONAL |fcVoidingFeatureTypeEnum;
WHERE

HASOBJECTTYPE : NOT EXISTS(Predef inedType) OR (Predef inedType
| fcVoidingFeatureTypeEnum.USERDEF INED) OR EXISTS(SELF¥IfcObject.ObjectType);

END_ENTITY;

ENTITY |fcSurfaceFeature
SUBTYPE OF (| fcFeatureElement);
PredefinedType : OPTIONAL |fcSurfaceFeatureTypeEnum;
WHERE

HASOBJECTTYPE : NOT EXISTS(PredefinedType) OR (Predef inedType
| foSur faceFeatureTypeEnum.USERDEF INED) OR EXISTS(SELF#IfcObject.ObjectType);

END_ENTITY;

ENTITY IfcFurnishingElement
SUPERTYPE OF (ONEOF(IfcFurniture, |fcSystemFurnitureElement))
SUBTYPE OF (| fcElement);

END_ENTITY;

ENTITY IfcFurniture

SUBTYPE OF (I fcFurnishingElement);
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PredefinedType : OPTIONAL |fcFurnitureTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcFurnitureTypeEnum.USERDEFINED) OR

((PredefinedType = IfcFurnitureTypeEnum.USERDEFINED) AND EXISTS
(SELFY#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

("IFC4. IFCFURNI TURETYPE' IN
TYPEOF (SELFH#| fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcSystemFurnitureElement
SUBTYPE OF (| fcFurnishingElement);
PredefinedType : OPTIONAL |fcSystemFurnitureElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcSystemFurnitureElementTypeEnum.USERDEFINED)
OR

((PredefinedType = |fcSystemFurnitureElementTypeEnum.USERDEF INED)
AND EXISTS (SELF#!fcObject.ObjectType));

CORRECTTYPEASSIGNED @ (SIZEOF(IsTypedBy) = 0) OR

("IFCA. IFCSYSTEMFURN | TUREELEMENTTYPE' IN
TYPEOF (SELFH# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY |fcGeographicElement
SUBTYPE OF (| fcElement);
PredefinedType : OPTIONAL |fcGeographicElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR

(PredefinedType <> |fcGeographicElementTypeEnum.USERDEFINED) OR
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((PredefinedType = |fcGeographicElementTypeEnum.USERDEFINED) AND
EXISTS (SELFWIfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

(' IFC4. IFCGEOGRAPH | CELEMENTTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcTransportElement
SUBTYPE OF (I fcElement);
PredefinedType : OPTIONAL |fcTranspor tElementTypeEnum;
WHERE
CORRECTPREDEF INEDTYPE : NOT(EXISTS(PredefinedType)) OR
(PredefinedType <> |fcTranspor tElementTypeEnum.USERDEF INED) OR

((PredefinedType = |fcTransportElementTypeEnum.USERDEFINED) AND
EXISTS (SELF#IfcObject.ObjectType));

CORRECTTYPEASSIGNED ~ : (SIZEOF(IsTypedBy) = 0) OR

('IFC4. IFCTRANSPORTELEMENTTYPE' IN
TYPEOF (SELF# | fcObject . IsTypedBy[1].RelatingType)):

END_ENTITY;

ENTITY IfcVirtualElement
SUBTYPE OF(IfcElement);
END_ENTITY;

ENTITY IfcRellnterferesElements
SUBTYPE OF (| fcRelConnects);
RelatingElement : IfcElement;
RelatedElement : IfcElement;
Inter ferenceGeometry : OPTIONAL |fcConnectionGeometry;
InterferenceType : OPTIONAL Ifcldentifier;

ImpliedOrder - LOGICAL;
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WHERE
NOTSELFREFERENCE : RelatingElement :<>: RelatedElement;

END_ENTITY;

ENTITY IfcRelAssignsToGroup
SUBTYPE OF (| fcRelAssigns);
RelatingGroup : IfcGroup;
WHERE

NOSELFREFERENCE : SIZEOF (QUERY(Temp <* SELFWI|fcRelAssigns.RelatedObjects | RelatingGroup :=:
Temp)) = 0;

END_ENTITY;

ENTITY |fcRelAssignsToGroupByFactor
SUBTYPE OF (I fcRelAssignsToGroup);
Factor : |fcRatioMeasure:

END_ENTITY;

ENTITY |fcOccupant
SUBTYPE OF (I fcActor);
PredefinedType : OPTIONAL |fcOccupantTypeEnum;
WHERE
WR31 : NOT(PredefinedType = |fcOccupantTypeEnum.USERDEF INED)
OR EXISTS(SELFH#IfcObject.ObjectType);
END_ENTITY;

ENTITY IfcRelDeclares
SUBTYPE OF(|fcRelationship);
RelatingContext : IfcContext;
RelatedDefinitions : SET [1:?] OF I|fcDefinitionSelect;

WHERE
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NOSELFREFERENCE : SIZEOF(QUERY(Temp <* RelatedDefinitions | RelatingContext

END_ENTITY;

ENTITY |fcRelAssociatesConstraint

SUBTYPE OF (| fcRelAssociates);

Intent

RelatingConstraint :

END_ENTITY;

- OPTIONAL IfcLabel;

| fcConstraint;

ENTITY |fcRelAssociatesMaterial

SUBTYPE OF(|fcRelAssociates);

RelatingMaterial :

WHERE

NOVOIDELEMENT

ALLOWEDELEMENTS :

END_ENTITY;

| fcMaterialSelect;

: SIZEOF (QUERY(temp <* SELFY!fcRelAssociates.RelatedObjects |

(' IFCA. |FCFEATUREELEMENTSUBTRACTION' IN TYPEOF(temp)) OR

("IFC4. IFCVIRTUALELEMENT' IN TYPEOF(temp))
)) = 0;

=t Temp)) = 0:

SIZEOF (QUERY (temp <x SELF#!fcRelAssociates.RelatedObjects | (

SIZEOF (TYPEOF (temp) = [
"|FC4. IFCELEMENT',

"|FC4. IFCELEMENTTYPE',
"IFC4. IFCWINDOWSTYLE ',
'|FC4. IFCDOORSTYLE ',

'|FC4. IFCSTRUCTURALMEMBER ',
"|FC4.IFCPORT']) = 0)

)) =0;

ENTITY |fcMateriallist;

Materials : LIST [1:?] OF |fcMaterial;
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END_ENTITY;

ENTITY IfcMaterialUsageDefinition
ABSTRACT SUPERTYPE OF (ONEOF(IfcMateriallayerSetUsage, |fcMaterialProfileSetUsage));
INVERSE
AssociatedTo : SET [1:?] OF |fcRelAssociatesMaterial FOR RelatingMaterial;

END_ENTITY;

ENTITY |fcMateriallayerSetUsage

SUBTYPE OF(IfcMaterialUsageDefinition);

ForlLayerSet . |fcMateriallayerSet;
LayerSetDirection . | fclLayerSetDirectionEnum;
DirectionSense . | fcDirectionSenseEnum;

Of fsetFromReferenceLine : |fcLengthMeasure:
ReferenceExtent . OPTIONAL |fcPositivelLengthMeasure;
END_ENTITY;

ENTITY IfcMaterialProfileSetUsage
SUBTYPE OF(|fcMaterialUsageDefinition);
ForProfileSet : IfcMaterialProfileSet;
CardinalPoint  : OPTIONAL IfcCardinalPointReference;
Referencebxtent : OPTIONAL |fcPositivelLengthMeasure;
END_ENTITY;

ENTITY IfcMaterialProfileSetUsageTapering
SUBTYPE OF (| fcMaterialProfileSetUsage):;
ForProfileEndSet : IfcMaterialProfileSet;
CardinalEndPoint : OPTIONAL |fcCardinalPointReference;

END_ENTITY;
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ENTITY IfcMaterialProfileSet
SUBTYPE OF(IfcMaterialDefinition);
Name : OPTIONAL |IfcLabel;
Description © OPTIONAL IfcText;
MaterialProfiles : LIST [1:?] OF IfcMaterialProfile;
CompositeProfile : OPTIONAL |fcCompositeProfileDef;

END_ENTITY;

ENTITY |fcCurrencyRelationship
SUBTYPE OF (| fcResourcelLevelRelationship);

RelatingMonetaryUnit : |fcMonetaryUnit:

RelatedMonetaryUnit : |fcMonetaryUnit;

ExchangeRate : IfcPositiveRatioMeasure;

RateDateTime : OPTIONAL IfcDateTime;

RateSource - OPTIONAL IfcLibrarylnformation;
END_ENTITY;

ENTITY IfcMaterialRelationship
SUBTYPE OF (| fcResourcelLevelRelationship);
RelatingMaterial : I|fcMaterial;
RelatedMaterials : SET [1:?] OF IfcMaterial;
Expression : OPTIONAL Ifclabel;

END_ENTITY;

ENTITY [fcStyleModel
ABSTRACT SUPERTYPE
SUBTYPE OF (| fcRepresentation);

END_ENTITY;

ENTITY |fcStyledRepresentation
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SUBTYPE OF (| fcStyleModel);

WHERE
ONLYSTYLEDITEMS : SIZEOF(QUERY(temp <* SELFWIfcRepresentation.|tems |

(NOT('IFC4. IFCSTYLEDITEM' IN TYPEOF(temp)))
)) =0;

END_ENTITY;

ENTITY |fcPresentationlLayerAssignment;
Name . |fclLabel;

Description : OPTIONAL |fcText;

Assigned|tems : SET [1:?] OF IfclLayeredltem;

Identifier : OPTIONAL Ifcldentifier;
WHERE

APPL|CABLEITEMS : SIZEOF(QUERY(temp <* Assignedltems | (
SIZEOF (TYPEOF (temp) * [
"|FC4. IFCSHAPEREPRESENTATION',
'|FC4. IFCGEOMETRICREPRESENTATIONITEM',
"IFC4. IFCMAPPEDITEM']) = 1)
)) = SIZEOF (Assigned|tems);

END_ENTITY;

ENTITY IfcPresentationLayerWithStyle

SUBTYPE OF (| fcPresentationLayerAssignment);
LayerOn : Ifclogicals;
LayerFrozen : IfclLogical;
LayerBlocked : |fclLogical;
LayerStyles : SET OF IfcPresentationStyle;

WHERE
APPLICABLEONLYTOITEMS : SIZEOF(QUERY(temp <* Assignedltems | (

SIZEOF(TYPEOF (temp) = [
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"|FC4. |FCGEOMETRICREPRESENTAT IONITEM ',
"|FC4. IFCMAPPEDITEM']) = 1)
)) = SIZEOF(Assigned|tems);

END_ENTITY;

ENTITY IfcPresentationStyle
ABSTRACT SUPERTYPE OF (ONEOF(IfcCurveStyle, IfcFillAreaStyle, |fcSurfaceStyle, |fcTextStyle));
Name : OPTIONAL |fclLabel;
END_ENTITY;

ENTITY |fcCurveStyle

SUBTYPE OF(IfcPresentationStyle);

CurveFont . OPTIONAL |fcCurveFontOrScaledCurveFontSelect;
CurveWidth : OPTIONAL |fcSizeSelect;
CurveColour : OPTIONAL |fcColour;

Mode|OrDraughting : OPTIONAL |fcBoolean;
WHERE

MEASUREOFWIDTH : (NOT(EXISTS(CurveWidth))) OR
('IFC4.1FCPOSITIVELENGTHMEASURE ' IN TYPEOF (CurveWidth)) OR
(('IFC4. IFCDESCRIPTIVEMEASURE' IN TYPEOF(CurveWidth)) AND
(CurveWidth = 'by layer'));

|DENT | FIABLECURVESTYLE : EXISTS(CurveFont) OR EXISTS(CurveWidth) OR EXISTS(CurveColour):

END_ENTITY:

ENTITY IfcFillAreaStyle
SUBTYPE OF(|fcPresentationStyle);
FillStyles © SET [1:?] OF IfcFillStyleSelect;
ModelorDraughting : OPTIONAL |fcBoolean;
WHERE

MAXONECOLOUR © SIZEOF(QUERY(Style <x SELF.FillStyles |
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"IFC4. IFCCOLOUR" IN
TYPEOF(Style)
)) <= 1,

MAXONEEXTHATCHSTYLE : SIZEOF (QUERY(Style <* SELF.FillStyles |
"|FC4. |FCEXTERNALLYDEF INEDHATCHSTYLE' IN
TYPEOF (Style)
)) <= 1;

CONS|STENTHATCHSTYLEDEF : |[fcCorrectFillAreaStyle(SELF.FillStyles);

END_ENTITY;

ENTITY IfcFillAreaStyleHatching
SUBTYPE OF (| fcGeometricRepresentationltem);
HatchL ineAppearance © IfcCurveStyle;
Star tOfNextHatchLine : |fcHatchLineDistanceSelect:;

PointOfReferenceHatchLine : OPTIONAL |fcCartesianPoint;

PatternStart - OPTIONAL IfcCartesianPoint;
HatchLineAngle . | fcPlaneAngleMeasure;
WHERE

PATTERNSTART2D : NOT(EXISTS(PatternStart)) OR (PatternStart.Dim = 2);

REFHATCHL INE2D : NOT(EXISTS(PointOfReferenceHatchLine)) OR (PointOfReferenceHatchLine.Dim =
2);

END_ENTITY;

ENTITY IfcFillAreaStyleTiles
SUBTYPE OF (| fcGeometr icRepresentationltem);

TilingPattern : LIST [2:2] OF IfcVector;

Tiles : SET [1:?] OF |fcStyledltem;
TilingScale . |fcPositiveRatioMeasure:
END_ENTITY;
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ENTITY [fcStyledltem
SUBTYPE OF (| fcRepresentationltem);
Item @ OPTIONAL |fcRepresentationltem;
Styles @ SET [1:?] OF IfcStyleAssignmentSelect;
Name : OPTIONAL |fcLabel;
WHERE
APPLICABLEITEM : NOT('IFC4.IFCSTYLEDITEM' IN TYPEOF(Item));
END_ENTITY;

ENTITY IfcPresentationStyleAssignment;
Styles : SET [1:?] OF IfcPresentationStyleSelect;

END_ENTITY;

ENTITY |fcSurfaceStyle
SUBTYPE OF(IfcPresentationStyle):
Side : |fcSurfaceSide;
Styles : SET [1:5] OF IfcSurfaceStyleElementSelect;
WHERE
MAXONESHAD ING : SIZEOF(QUERY(Style <* SELF.Styles |
'IFC4. IFCSURFACESTYLESHADING" IN
TYPEOF (Style)
) <=1
MAXONELIGHTING @ SIZEOF(QUERY(Style <x SELF.Styles |
"|FC4. IFCSURFACESTYLEL IGHTING' IN
TYPEOF (Style)
)) <= 1;
MAXONEREFRACTION : SIZEOF(QUERY(Style <* SELF.Styles |
'|FC4. IFCSURFACESTYLEREFRACTION" IN
TYPEOF (Style)

)) <= 1;
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MAXONETEXTURES @ SIZEOF(QUERY(Style <* SELF.Styles |
'|FC4. IFCSURFACESTYLEWITHTEXTURES" IN
TYPEOF(Style)
)) <= 1;

MAXONEEXTDEF INED : SIZEOF(QUERY(Style <* SELF.Styles |
"|FC4. |FCEXTERNALLYDEF INEDSURFACESTYLE' IN
TYPEOF(Style)
)) <= 1;

END_ENTITY;

ENTITY |fcTextStyle
SUBTYPE OF (I fcPresentationStyle);

TextCharacterAppearance : OPTIONAL |fcTextStyleForDefinedFont;

TextStyle : OPTIONAL |fcTextStyleTextModel;

TextFontStyle . |fcTextFontSelect;

Mode | 0OrDraught ing : OPTIONAL IfcBoolean;
END_ENTITY;

ENTITY IfcAnnotationFillArea
SUBTYPE OF (| fcGeometricRepresentation!tem);
QuterBoundary @ IfcCurve;
InnerBoundaries : OPTIONAL SET [1:?] OF IfcCurve;
END_ENTITY;

ENTITY |fcGeometricSet
SUBTYPE OF (| fcGeometricRepresentationltem);
Elements : SET [1:?] OF IfcGeometricSetSelect;
DERIVE
Dim . IfcDimensionCount := Elements[1].Dim;

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

ENTITY |fcGeometricCurveSet
SUBTYPE OF (| fcGeometricSet);
WHERE
NOSURFACES : SIZEOF (QUERY(Temp <* SELFWIfcGeometricSet.Elements |
"IFC4. IFCSURFACE' IN TYPEOF(Temp))) = 0;
END_ENTITY;

ENTITY IfcLightSource

ABSTRACT SUPERTYPE OF (ONEOF (| fcLightSourceAmbient, [ fcLightSourceDirectional,
| fcLightSourceGoniometric, |fcLightSourcePositional))

SUBTYPE OF (| fcGeometricRepresentationltem);
Name : OPTIONAL |IfcLabel;
LightColour . | fcColourRgb;
Ambient Intensity : OPTIONAL IfcNormalisedRatioMeasure;
Intensity : OPTIONAL IfcNormalisedRatioMeasure;
END_ENTITY;

ENTITY IfcLightSourceAmbient
SUBTYPE OF(IfcLightSource);
END_ENTITY;

ENTITY IfcLightSourceDirectional
SUBTYPE OF(IfcLightSource);
Orientation : |fcDirection;

END_ENTITY;
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ENTITY IfcLightSourceGoniometric

SUBTYPE OF(IfcLightSource);

Position © I fcAxis2Placement3D;
ColourAppearance : OPTIONAL IfcColourRgb;
ColourTemperature | fcThermodynamicTemperatureMeasure;
LuminousF lux I fcLuminousFluxMeasure;
LightEmissionSource © I fcLightEmissionSourceEnum;

LightDistributionDataSource : IfcLightDistributionDataSourceSelect:

END_ENTITY;

ENTITY IfcLightIntensityDistribution;
LightDistributionCurve : |fcLightDistributionCurveEnum;
DistributionData © LIST [1:?] OF IfcLightDistributionData:
END_ENTITY;

ENTITY IfcLightDistributionData:
MainPlaneAngle . | fcPlaneAngleMeasure;
SecondaryPlaneAngle : LIST [1:?] OF |fcPlaneAngleMeasure;

Luminousintensity : LIST [1:?] OF IfcLuminousintensityDistributionMeasure:;

END_ENTITY;

ENTITY IfcLightSourcePositional
SUBTYPE OF (| fcLightSource):;
Position : IfcCartesianPoint;
Radius © IfcPositivelengthMeasure;
ConstantAttenuation : |fcReal;
DistanceAttenuation : |fcReal;
QuadricAttenuation : I|fcReal;

END_ENTITY;
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ENTITY |fcLightSourceSpot
SUBTYPE OF (I fcLightSourcePositional);
Orientation : |fcDirection;

ConcentrationExponent : OPTIONAL |fcReal;

SpreadAngle . |fcPositivePlaneAngleMeasure;
BeamWidthAngle . |fcPositivePlaneAngleMeasure;
END_ENTITY;

ENTITY IfcPlanarExtent
SUBTYPE OF (| fcGeometricRepresentationltem);
SizelnX : |fclLengthMeasure;
SizelnY : |fclLengthMeasure;

END_ENTITY;

ENTITY |fcPlanarBox
SUBTYPE OF(IfcPlanarExtent);
Placement : |fcAxis2Placement;

END_ENTITY;

ENTITY IfcSectionedSpine

SUBTYPE OF (| fcGeometricRepresentationltem);
SpineCurve : I fcCompositeCurve;
CrossSect ions © LIST [2:?] OF IfcProfileDef;
CrossSectionPositions @ LIST [2:?] OF |fcAxis2Placement3D;

DERIVE
Dim : IfcDimensionCount := 3;

WHERE
CORRESPONDINGSECTIONPOSITIONS : SIZEOF(CrossSections) = SIZEOF(CrossSect ionPositions);

CONS|STENTPROF | LETYPES © SIZEOF(QUERY(temp <* CrossSections
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CrossSections[1].ProfileType <> temp.ProfileType)) = 0;
SPINECURVEDIM . SpineCurve.Dim = 3;
END_ENTITY;

ENTITY |fcShel |BasedSur faceModel
SUBTYPE OF (| fcGeometricRepresentationltem);
SbsmBoundary : SET [1:?] OF IfcShell;
DERIVE
Dim : |fcDimensionCount := 3;

END_ENTITY;

ENTITY IfcTextLiteral
SUBTYPE OF (| fcGeometricRepresentationltem);
Literal : |fcPresentableText;
Placement : |fcAxis2Placement;
Path © IfcTextPath;
END_ENTITY;

ENTITY IfcTextLiteralWithExtent
SUBTYPE OF (I fcTextLiteral);
Extent : IfcPlanarExtent;
BoxAlignment : |fcBoxAlignment;
WHERE
WR31 : NOT('IFC4. FCPLANARBOX' IN TYPEOF(Extent))
END_ENTITY;

ENTITY IfcCoordinateOperation
ABSTRACT SUPERTYPE;
SourceCRS : [fcCoordinateReferenceSystemSelect;

TargetCRS : [fcCoordinateReferenceSystem;
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END_ENTITY;

ENTITY |fcMapConversion
SUBTYPE OF (| fcCoordinateOperation);
Eastings © | fcLengthMeasure;
Nor things © | fcLengthMeasure;

OrthogonalHeight : |fclLengthMeasure;

XAxisAbscissa : OPTIONAL IfcReal;

XAxisOrdinate © OPTIONAL IfcReal;

Scale : OPTIONAL IfcReal;
END_ENTITY;

ENTITY |fcCoordinateReferenceSystem

ABSTRACT SUPERTYPE;

Name : I fcLabel;

Description : OPTIONAL IfcText:

Geodet icDatum : OPTIONAL Ifcldentifier;

VerticalDatum : OPTIONAL Ifcldentifier;
INVERSE

HasCoordinateOperation : SET [0:1] OF |fcCoordinateOperation FOR SourceCRS;

END_ENTITY;

ENTITY |fcProjectedCRS
SUBTYPE OF (I fcCoordinateReferenceSystem);
MapProjection : OPTIONAL |fcldentifier;

MapZone : OPTIONAL Ifcldentifier;
MapUni t - OPTIONAL |fcNamedUnit;
WHERE

ISLENGTHUNIT : NOT(EXISTS(MapUnit)) OR (MapUnit.UnitType = |fcUnitEnum.LENGTHUNIT);

END_ENTITY;
438



ENTITY IfcUnitAssignment;
Units @ SET [1:?] OF IfcUnit;
WHERE
WRO1 : IfcCorrectUnitAssignment(Units);

END_ENTITY;

ENTITY |fcOwnerHistory:

OwningUser | fcPersonAndOrganization;
OwningApplication . IfcApplication;

State : OPTIONAL IfcStateEnum;
ChangeAction : OPTIONAL IfcChangeActionEnum;
LastModifiedDate : OPTIONAL IfcTimeStamp;

LastModi fyingUser : OPTIONAL |fcPersonAndOrganization;

LastModifyingApplication : OPTIONAL |fcApplication;
CreationDate © I fcTimeStamp;
WHERE
CORRECTCHANGEACTION : (EXISTS(LastModifiedDate)) OR
(NOT(EXISTS(LastModifiedDate)) AND NOT(EXISTS(ChangeAction))) OR

(NOT(EXISTS(LastModifiedDate)) AND EXISTS(ChangeAct ion) AND
((ChangeAction = | fcChangeAct ionEnum.NOTDEF INED) OR (ChangeAct ion =
| f cChangeAct ionEnum.NOCHANGE) ) ) ;

END_ENTITY;

ENTITY IfcApplication;

ApplicationDeveloper : I|fcOrganization:
Version . |fcLabel;
ApplicationFul IName : |fclLabel;

Applicationldentifier : Ifcldentifier:

UNTQUE
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UR1 : Applicationldentifier:
UR2 : ApplicationFul IName, Version;

END_ENTITY;

ENTITY |fcPreDefinedPropertySet

ABSTRACT SUPERTYPE OF (ONEOF (| fcDoorLiningProperties,

| fcPermeableCoveringProperties, |fcReinforcementDefinitionProperties,

| fcWindowPanelProperties))
SUBTYPE OF (I fcPropertySetDefinition);
END_ENTITY;

ENTITY IfcDoorLiningProperties
SUBTYPE OF (| fcPreDefinedPropertySet);

LiningDepth : OPTIONAL |fcPositivelLengthMeasure;
LiningThickness : OPTIONAL |fcNonNegativelLengthMeasure;
ThresholdDepth . OPTIONAL |fcPositivelLengthMeasure;

ThresholdThickness @ OPTIONAL |fcNonNegativelLengthMeasure;

TransomThickness : OPTIONAL [IfcNonNegativelengthMeasure;
TransomOf fset : OPTIONAL IfcLengthMeasure;

LiningOf fset : OPTIONAL IfcLengthMeasure;
Thresho!dOf fset : OPTIONAL IfcLengthMeasure;
CasingThickness : OPTIONAL | fcPositivelengthMeasure;
CasingDepth : OPTIONAL | fcPositivelengthMeasure;
ShapeAspectStyle : OPTIONAL | fcShapeAspect;

LiningToPanelOffsetX : OPTIONAL |fcLengthMeasure;
LiningToPanelOffsetY : OPTIONAL |fcLengthMeasure;

WHERE

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

| fcDoorPanelProperties,
| fcWindowLiningProperties,

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

WR33 : (EXISTS(TransomOffset) AND EXISTS(TransomThickness)) XOR
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WR34 :

WR35 :

END_ENTITY;

(NOT(EXISTS(TransomOffset)) AND NOT(EXISTS(TransomThickness))):
(EXISTS(CasingDepth) AND EXISTS(CasingThickness)) XOR
(NOT(EXISTS(CasingDepth)) AND NOT(EXISTS(CasingThickness)));

(EXISTS(SELF# I fcPropertySetDefinition.DefinesType[1]))

AND

(

('IFC4.1FCDOORTYPE' IN TYPEOF (SELFWIfcPropertySetDefinition.DefinesType[1]))
OR

('IFC4.|FCDOORSTYLE' IN TYPEOF(SELF#|fcPropertySetDefinition.DefinesType[1]))
)

ENTITY |fcDoorPanelProperties

SUBTYPE OF (| fcPreDefinedPropertySet);

PanelDepth . OPTIONAL | fcPositivelLengthMeasure;
PanelOperation : |fcDoorPanelOperationEnum;
PanelWidth : OPTIONAL IfcNormalisedRatioMeasure;
PanelPosition : | fcDoorPanelPositionEnum;

ShapeAspectStyle : OPTIONAL |fcShapeAspect:

WHERE

APPL|CABLETOTYPE : (EXISTS(SELFH#IfcPropertySetDefinition.DefinesTypel[1]))

TYPEOF (SELFH |

TYPEOF (SELFH |

END_ENTITY;

AND

(

("IFC4. IFCDOORTYPE'
fcPropertySetDefinition.DefinesType[1]))

OR

("IFC4. IFCDOORSTYLE'
fcPropertySetDefinition.DefinesType[1]))

)
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ENTITY |fcPermeableCover ingProperties

SUBTYPE OF (| fcPreDefinedPropertySet);

OperationType . | fcPermeableCover ingOperat ionEnum;
Panel|Position . | fcWindowPane|Posit ionEnum;
FrameDepth : OPTIONAL |fcPositivelLengthMeasure;

FrameThickness : OPTIONAL |fcPositivelLengthMeasure;

ShapeAspectStyle : OPTIONAL |fcShapeAspect:

END_ENTITY;

ENTITY IfcReinforcementDefinitionProperties

SUBTYPE OF (| fcPreDefinedPropertySet);

DefinitionType

ReinforcementSectionDefinitions

END_ENTITY;

ENTITY |fcWindowLiningProperties

: OPTIONAL IfcLabel;

© LIST [1:?] OF IfcSectionReinforcementProperties:

SUBTYPE OF (| fcPreDefinedPropertySet);

LiningDepth
LiningThickness
TransomThickness
Mul l'ionThickness
FirstTransomOf fset
SecondTransomOf fset
FirstMullionOf fset
SecondMul | ionOf fset
ShapeAspectStyle
LiningOf fset

LiningToPanel0f fsetX

LiningToPanel0ffsetY :

: OPTIONAL
© OPTIONAL
 OPTIONAL
: OPTIONAL
: OPTIONAL
: OPTIONAL
© OPTIONAL
 OPTIONAL
: OPTIONAL
: OPTIONAL
: OPTIONAL

OPT IONAL

| fcPositivelengthMeasure;

| fcNonNegat ivelengthMeasure;
| fcNonNegat ivelengthMeasure;
| fcNonNegat ivelengthMeasure;
| fcNormalisedRat ioMeasure;

| fcNormalisedRat ioMeasure;

| fcNormal isedRat ioMeasure;

| fcNormal isedRat ioMeasure;

| fcShapeAspect ;

| fcLengthMeasure;

| fcLengthMeasure;

| fcLengthMeasure:
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WHERE
WR31

WR32 :
WR33 :
WR34 -

END_ENTITY;

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

NOT(NOT(EXISTS(FirstTransomOffset)) AND EXISTS(SecondTransomOf fset));
NOT(NOT(EXISTS(FirstMul lionOffset)) AND EXISTS(SecondMul | ionOffset));
(EXISTS(SELFWI fcProper tySetDefinition.DefinesType[1]))

AND

(

("IFC4. IFCWINDOWTYPE' IN TYPEOF(SELF¥IfcPropertySetDefinition.DefinesType[1]))
OR

("IFC4. |FCWINDOWSTYLE' IN TYPEOF (SELF#!fcPropertySetDefinition.DefinesType[1]))
)s

ENTITY |fcWindowPanelProperties

SUBTYPE OF (| fcPreDefinedPropertySet);

OperationType . | fcWindowPane | Operat ionEnum;
Panel|Position . | fcWindowPane|Posit ionEnum;
FrameDepth : OPTIONAL |fcPositivelLengthMeasure;

FrameThickness : OPTIONAL |fcPositivelLengthMeasure:

ShapeAspectStyle : OPTIONAL |fcShapeAspect:

WHERE

APPLICABLETOTYPE : (EXISTS(SELFH#IfcPropertySetDefinition.DefinesTypel[1]))

AND
(
(" IFCA. IFCWINDOWTYPE

TYPEOF (SELFH# | fcProper tySetDefinition.DefinesTypel[1]))

OR

(' IFC4. 1FCWINDOWSTYLE'

TYPEOF (SELFH# | fcProper tySetDefinition.DefinesTypel[1]))

)
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END_ENTITY;

ENTITY |fcQuantitySet

ABSTRACT SUPERTYPE

SUBTYPE OF (| fcPropertySetDefinition);
END_ENTITY;

ENTITY IfcElementQuantity
SUBTYPE OF(IfcQuantitySet);
MethodOfMeasurement : OPTIONAL |fclLabel;
Quantities : SET [1:?] OF |fcPhysicalQuantity;
WHERE
UNTQUEQUANT ITYNAMES : I fcUniqueQuantityNames(Quantities);
END_ENTITY;

ENTITY IfcMaterialClassificationRelationship;
MaterialClassifications : SET [1:?] OF |fcClassificationSelect;
ClassifiedMaterial . |fcMaterial;

END_ENTITY;

RULE |fcRepresentationContextSameWCS FOR

(IfcGeometricRepresentationContext);
LOCAL

IsDifferent : LOGICAL := FALSE;
END_LOCAL ;

IF (SIZEOF (| fcGeometr icRepresentationContext) > 1)

THEN

REPEAT i := 2 TO HI INDEX( | fcGeometricRepresentationContext);

|F (1fcGeometricRepresentationContext[1].WorIdCoordinateSystem
| fcGeometricRepresentationContext[i].Wor IdCoordinateSystem)
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THEN

IsDifferent
(NOT( | fcSameValidPrecision(|fcGeometricRepresentationContext[1].Precision,

| fcGeometricRepresentationContext[i].Precision)))

OR
(NOT( | fcSameAxis2Placement (| fcGeometr icRepresentationContext[1].WorldCoordinateSystenm,

| fcGeometricRepresentationContext[i].Wor ldCoordinateSystem,

| fcGeometricRepresentationContext[1].Precision)));
IF (IsDifferent = TRUE) THEN
ESCAPE;
END_IF;
END_IF;
END_REPEAT;
END_IF;
WHERE
WR1 : IsDifferent = FALSE;
END_RULE;

RULE IfcSingleProjectInstance FOR
(IfcProject);
WHERE
WR1 : SIZEOF(IfcProject) <= 1;
END_RULE;

FUNCTION | fcBaseAxis
(Dim : INTEGER;
Axis1, Axis2, Axis3 : |fcDirection)

: LIST [2:3] OF IfcDirection;
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LOCAL
U @ LIST [2:3] OF IfcDirection;
Factor : REAL;
01, D2 : IfcDirection;

END_LOCAL ;

IF (Dim = 3) THEN

D1 := NVL(IfcNormalise(Axis3), |fcRepresentationltem() || |fcGeometricRepresentationltem ()
|| IfcDirection([0.0,0.0,1.0]));

D2 := |fcFirstProjAxis(D1, Axisl);
U := [D2, IfcSecondProjAxis(D1, D2, Axis2), D1];
ELSE

IF EXISTS(Axis1) THEN

D1 | fcNormal ise(Axisi);

U

[D1, |fcOrthogonalComplement(D1)];
IF EXISTS(Axis2) THEN
Factor := |fcDotProduct(Axis2, U[2]);

IF (Factor < 0.0) THEN

U[2].DirectionRatios[1] := -U[2].DirectionRatios[1];

Ul2].DirectionRatios[2] :

-U[2] .DirectionRatios[2];
END_IF;
END_IF;
ELSE
IF EXISTS(Axis2) THEN

D1 := |fcNormalise(Axis2);

U

[ 1 fcOrthogonalComplement(D1), D1];

U[1].DirectionRatios[1] := -U[1].DirectionRatios[1];
U[1].DirectionRatios[2] := -U[1].DirectionRatios[2];

ELSE
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U = [IfcRepresentation!tem() [ | fcGeometr icRepresentation|tem () ||
|fcDirection([1.0, 0.0]),

| fcRepresentationl!tem() [ | fcGeometricRepresentationl|tem () |
fcDirection([0.0, 1.0])];

END_IF;
END_IF;
END_IF;
RETURN(U) ;
END_FUNCTION;

FUNCTION | fcBooleanChoose
(B : BOOLEAN ;
Choicel, Choice2 : Generic : Item) : Generic : Item;
IF B THEN
RETURN (Choicel);
ELSE
RETURN (Choice2);
END_IF;
END_FUNCTION;;

FUNCTION |fcBuild2Axes
(RefDirection : IfcDirection)
: LIST [2:2] OF IfcDirection;

LOCAL

D @ IfcDirection := NVL(IfcNormalise(RefDirection),

| fcRepresentationltem() || |fcGeometricRepresentationitem () || IfcDirection([1.0,0.0]));

END_LOCAL ;

RETURN([D, IfcOrthogonalComplement(D)]);
END_FUNCTION;;
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FUNCTION |fcBuildAxes
(Axis, RefDirection : IfcDirection)
© LIST [3:3] OF IfcDirection;
LOCAL
01, D2 : IfcDirection;
END_LOCAL ;

D1 := NVL(IfcNormalise(Axis), |fcRepresentationlitem() || |fcGeometricRepresentationlitem () ||
|fcDirection([0.0,0.0,1.01));

D2 := |fcFirstProjAxis(D1, RefDirection);
RETURN ([D2, IfcNormalise(|fcCrossProduct(D1,D02))#IfcVector.Orientation, D1]);

END_FUNCTION;

FUNCTION | fcConsecut iveSegments
(Segments : LIST [1:?] OF I|fcSegmentIndexSelect)

: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE;
END_LOCAL ;

REPEAT i := 1 to (HIINDEX(Segments)-1);
IF Segments[i][HI INDEX(Segments[i])] <> Segments[i+1][1] THEN
BEGIN
Result := FALSE;
ESCAPE;
END;
END_IF;

END_REPEAT;

RETURN (Result);
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END_FUNCTION;

FUNCTION |fcConstraintsParamBSpline
( Degree, UpKnots, UpCp : INTEGER;
KnotMult @ LIST OF INTEGER;
Knots : LIST OF |fcParameterValue )
: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE:
K, Sum : [INTEGER;
END_LOCAL;

(x 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(Resul t);
END_IF;

K := KnotMult[1];
IF (K< 1) OR (K > Degree + 1) THEN

Result := FALSE;
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RETURN(Result);
END_IF;

REPEAT i := 2 TO UpKnots;
IF (KnotMult[i] < 1) OR (Knots[i] <= Knots[i-1]) THEN
Result := FALSE;
RETURN(Resul t);
END_IF;
K := KnotMult[i];
IF (i < UpKnots) AND (K > Degree) THEN
Result := FALSE;
RETURN(Resul t);
END_IF;
IF (i = UpKnots) AND (K > Degree + 1) THEN
Result := FALSE;
RETURN(Resul t);
END_IF;
END_REPEAT;

RETURN(result);
END_FUNCTION;

FUNCTION | fcConvertDirectionlnto2D
(Direction : IfcDirection)

. IfcDirection;

LOCAL

Direction2D : IfcDirection := IfcRepresentationltem() || IfcGeometricRepresentationltem ()
[l IfcDirection([0.,1.1);

END_LOCAL;
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Direction2D.DirectionRatios[1] := Direction.DirectionRatios[1];

Direction2D.DirectionRatios[2] := Direction.DirectionRatios[2];
RETURN (Direction2D);
END_FUNCT ION;

FUNCTION |fcCorrectDimensions
(m @ IfcUnitEnum; 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;
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THERMODYNAM I CTEMPERATUREUNIT = IF

Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE):;
ENO_IF;
AMOUNTOFSUBSTANCEUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
LUMINOUSINTENSITYUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE):;
END_IF;
PLANEANGLEUNIT @ IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
SOLIDANGLEUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
AREAUNIT @ IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);

END_IF;

(0,
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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))
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 = (IfcDimensionalExponents (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);
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ENOD_IF;
ELECTRICCONDUCTANCEUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
ENOD_IF;
ELECTRICVOLTAGEUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ELECTRICRESISTANCEUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ENERGYUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
FORCEUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
FREQUENCYUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);

(-2, -1, 3,2,0,0,0))

, -1, 0, 0, 0))

, -2, 0,0, 0))

,0,0,0,0))

,0,0,0,0))

, 0,0, 0,0))
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ENOD_IF;
INDUCTANCEUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
ENOD_IF;
[LLUMINANCEUNIT = IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
LUMINOUSFLUXUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
MAGNET ICFLUXUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
MAGNET | CFLUXDENSITYUNIT @ IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
POWERUNIT : IF
Dim = (IfcDimensionalExponents
THEN RETURN(TRUE);
ELSE RETURN(FALSE);

(2,

1, -2, -2, 0, 0, 0))

(-2, 0, 0,0,0,0, 1))

, 0,0, 0, 0,0, 1))

1, =2, -1, 0, 0, 0))

1, =2, -1, 0, 0, 0))

1, -3, 0, 0, 0, 0))
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END_IF;

PRESSUREUNIT : IF

Dim = (IfcDimensionalExponents (-1,
THEN RETURN(TRUE);
ELSE RETURN(FALSE);

END_IF;

OTHERWISE :

RETURN  (UNKNOWN) ;

END_CASE;
END_FUNCTION;

FUNCTION |fcCorrectFillAreaStyle

1, -2, 0,0, 0, 0))

(Styles : SET[1:?] OF IfcFillStyleSelect)

:LOGICAL;

LOCAL
Hatching :
Tiles
Colour
External :

END_LOCAL ;

INTEGER :
© INTEGER :
© INTEGER :
INTEGER :

o o O

External := SIZEOF(QUERY(Style < Styles |

'|FC4. |FCEXTERNALLYDEF INEDHATCHSTYLE" IN

TYPEOF(Style)));

Hatching := SIZEOF(QUERY(Style <x Styles |

"|FC4. |FCF ILLAREASTYLEHATCHING'
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TYPEOF(Style)));

Tiles := SIZEOF (QUERY(Style <* Styles |
"|FC4. |FCFILLAREASTYLETILES' IN

TYPEOF(Style)));

Colour := S|ZEOF(QUERY(Style <* Styles |
"IFC4.|FCCOLOUR" 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
RETURN (FALSE);

END_IF;

IF ((Hatching > 0) AND (Tiles >0)) THEN
RETURN (FALSE);

END_IF;

RETURN(TRUE) ;
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END_FUNCTION;

FUNCTION | fcCorrectLocalPlacement
(AxisPlacement: | fcAxis2Placement;

RelPlacement : IfcObjectPlacement):LOGICAL;

IF (EXISTS(RelPlacement)) THEN
IF ('IFC4.|FCGRIDPLACEMENT' IN TYPEOF(RelPlacement)) THEN
RETURN(?);
END_IF;
IF (' IFC4. |IFCLOCALPLACEMENT' IN TYPEOF(RelPlacement)) THEN
IF ('IFC4. IFCAXIS2PLACEMENT2D" IN TYPEOF (AxisPlacement)) THEN
RETURN(TRUE) ;
END_IF;
IF ('IFC4. |FCAXIS2PLACEMENT3D" IN TYPEOF(AxisPlacement)) THEN
IF (RelPlacementW!fcLocalPlacement.RelativePlacement.Dim = 3) THEN
RETURN(TRUE) ;
ELSE
RETURN(FALSE) ;
END_IF;
END_IF;
END_IF;
ELSE
RETURN(TRUE) ;
END_IF;
RETURN(?)
END_FUNCTION;;

FUNCTION |fcCorrectObjectAssignment

(Constraint: IfcObjectTypeEnum; Objects : SET[1:?] OF |fcObjectDefinition)
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- LOGICAL

LOCAL

Count : INTEGER := 0;

END_LOCAL ;

I[F NOT(EXISTS(Constraint)) THEN

RETURN(TRUE) :

END_IF;

CASE Constraint OF

| fcObjectTypeEnum.NOTDEF INED : RETURN(TRUE);

| fcObjectTypeEnum.PRODUCT :
BEGIN
Count := SIZEOF(QUERY(temp <*
RETURN(Count = 0);
END;
| fcObjectTypeEnum.PROCESS :
BEGIN
Count := SIZEOF(QUERY(temp <*
RETURN(Count = 0);
END;
| fcObjectTypeEnum.CONTROL :
BEGIN
Count := SIZEOF(QUERY(temp <*
RETURN(Count = 0);
END;
| fcObjectTypeEnum.RESOURCE :
BEGIN

Count := SIZEOF(QUERY(temp <*

Objects | NOT('IFC4. FCPRODUCT' IN TYPEOF(temp))));

Objects | NOT('IFC4.|FCPROCESS' IN TYPEOF(temp))));

Objects | NOT('IFC4.|FCCONTROL' IN TYPEOF(temp))));

Objects | NOT('IFC4.|FCRESOURCE' IN TYPEOF(temp))));
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RETURN(Count = 0);
END;
| fcObjectTypeEnum.ACTOR :
BEGIN
Count := SIZEOF(QUERY(temp <* Objects | NOT('IFC4.IFCACTOR' IN TYPEOF(temp)))):
RETURN(Count = 0);
END;
| fcObjectTypeEnum.GROUP :
BEGIN
Count := SIZEOF(QUERY(temp <* Objects | NOT('IFC4.IFCGROUP' IN TYPEOF(temp))));
RETURN(Count = 0);
END;
| fcObjectTypeEnum.PROJECT :
BEGIN
Count := SIZEOF(QUERY(temp <* Objects | NOT('IFC4.IFCPROJECT' IN TYPEOF(temp))));
RETURN(Count = 0);
END;
OTHERWISE : RETURN(?):
END_CASE;
END_FUNCTION;;

FUNCTION | fcCorrectUnitAssignment
(Units : SET [1:?] OF IfcUnit)
- LOGICAL;

LOCAL
NamedUni tNumber : INTEGER := 0;
DerivedUnitNumber : INTEGER := O;
MonetaryUnitNumber : INTEGER := O;

NamedUni tNames : SET OF IfcUnitEnum := [];
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Der ivedUnitNames : SET OF IfcDerivedUnitEnum := [];

END_LOCAL;

NamedUni tNumber := SIZEOF(QUERY(temp <* Units | ('IFC4.IFCNAMEDUNIT' IN TYPEOF(temp)) AND
NOT (temptt! fcNamedUnit.UnitType = |fcUnitEnum.USERDEFINED)));

DerivedUnitNumber := SIZEOF(QUERY(temp <* Units | ('IFC4.|FCDERIVEDUNIT' IN TYPEOF(temp)) AND
NOT (temptt! fcDer ivedUnit.UnitType = |fcDer ivedUnitEnum.USERDEFINED)));

MonetaryUnitNumber := SIZEOF(QUERY(temp <* Units | 'IFC4.IFCMONETARYUNIT' IN TYPEOF(temp)));

REPEAT i := 1 TO SIZEOF(Units);

IF (('IFC4.IFCNAMEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[il#lfcNamedUnit.UnitType
| fcUni tEnum.USERDEF INED)) THEN

NamedUnitNames := NamedUnitNames + Units[i]#IfcNamedUnit.UnitType;
END_IF;

IF (('IFC4.IFCDERIVEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[i]WIfcDerivedUnit.UnitType
| fcDer ivedUnitEnum.USERDEFINED)) THEN

Der ivedUnitNames := DerivedUnitNames + Units[i]#!fcDerivedUnit.UnitType;
END_IF;
END_REPEAT;

RETURN( (SIZEOF (NamedUnitNames) =  NamedUnitNumber)  AND  (SIZEOF(DerivedUnitNames) =
Der ivedUnitNumber) AND (MonetaryUnitNumber <= 1));

END_FUNCTION;;

FUNCTION | fcCrossProduct
(Argt, Arg2 : IfcDirection)
: IfcVector;
LOCAL
Mag : REAL;
Res : IfcDirection;

Vi,v2 @ LIST[3:3] OF REAL:
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Result : |fcVector:

END_LOCAL;

IF (NOT EXISTS (Arg1) OR (Arg1.Dim = 2)) OR (NOT EXISTS (Arg2) OR (Arg2.Dim = 2)) THEN
RETURN(?);

ELSE
BEGIN

V1 | fcNormalise(Arg1)#IfcDirection.DirectionRatios;

V2 = |fcNormalise(Arg2)WlfcDirection.DirectionRatios;
Res := IfcRepresentationltem() || |fcGeometricRepresentationltem ()
Il IfcDirection([(VI[2]%V2[3] - V1[3]«xV2[2]), (V1[3]«V2[1] - VI[1]*V2[3]),
(VI[1]=v2[2] - Vi[2]*V2[1])]);
Mag := 0.0;
REPEAT i = 1T0 3;

Mag := Mag + Res.DirectionRatios[i]*Res.DirectionRatios[i];
END_REPEAT;
IF (Mag > 0.0) THEN

Result := IfcRepresentationltem() || |fcGeometricRepresentationltem () || IfcVector(Res,
SQRT(Mag) ) ;
ELSE
Result := IfcRepresentationltem() || |fcGeometricRepresentationitem () || IfcVector(Argl,
0.0);
END_IF;

RETURN(Resul t);
END;
END_IF;
END_FUNCTION;

FUNCTION | fcCurveDim

(Curve : IfcCurve)
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. | fcDimensionCount;

I[F ('"IFC4.IFCLINE" IN TYPEOF(Curve))
THEN RETURN(CurveW!fcLine.Pnt.Dim);
END_IF;
IF ("IFC4.IFCCONIC" IN TYPEOF(Curve))
THEN RETURN(Curvell fcConic.Position.Dim);
END_IF;
IF ('IFC4. IFCPOLYLINE" IN TYPEOF(Curve))
THEN RETURN(CurvetflfcPolyline.Points[1].Dim);
END_IF;
IF ("IFC4. IFCTRIMMEDCURVE' IN TYPEOF(Curve))
THEN RETURN( | fcCurveDim(CurveW! fcTr immedCurve.BasisCurve));
END_IF;
IF ('IFC4. IFCCOMPOSITECURVE" IN TYPEOF(Curve))
THEN RETURN(Curvel! fcCompositeCurve.Segments[1].0im);
END_IF;
IF ("IFC4. |IFCBSPLINECURVE' IN TYPEOF(Curve))
THEN RETURN(Curvel! fcBSplineCurve.ControlPointsList[1].0im);
END_IF;
IF ('IFC4. IFCOFFSETCURVE2D' IN TYPEOF(Curve))
THEN RETURN(2):
END_IF;
IF ('IFC4. |FCOFFSETCURVE3D' IN TYPEOF(Curve))
THEN RETURN(3);
END_IF;
IF ("IFC4. IFCPCURVE" IN TYPEOF(Curve))
THEN RETURN(3);
END_IF;

IF (' IFC4. |FCINDEXEDPOLYCURVE' IN TYPEOF(Curve))
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THEN RETURN(Curvell fcIndexedPolyCurve.Points.Dim);
END_IF;
RETURN (?);
END_FUNCT ION;

FUNCTION | fcCurvelWeightsPositive
( B: IfcRationalBSplineCurveWithKnots)

: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE:

END_LOCAL;

REPEAT i := 0 TO B.Upper IndexOnControlPoints;
IF B.Weights[i] <= 0.0 THEN
Result := FALSE;
RETURN(Resul t);
END_IF;
END_REPEAT;
RETURN(Resul t);
END_FUNCTION;;

FUNCTION |fcDeriveDimensionalExponents
(UnitElements : SET [1:?] OF IfcDerivedUnitElement)
© IfcDimensionalExponents:;
LOCAL
Result : IfcDimensionalExponents :=
| fcDimensionalExponents(0, 0, 0, 0, 0, 0, 0);
END_LOCAL ;

REPEAT i := LOINDEX(UnitElements) TO HIINDEX(UnitElements);
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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;;

FUNCTION |fcDimensionsForSiUnit

(n : IfcSiUnitName ) . |fcDimensionalExponents;
CASE n OF
METRE © RETURN (IfcDimensionalExponents

(1, 0, 0,0, 0, 0, 0));
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SQUARE_METRE

CUBIC_METRE

GRAM

SECOND

AMPERE

KELVIN

MOLE

CANDELA

RAD | AN

STERAD | AN

HERTZ

NEWTON

PASCAL

JOULE

WATT

- RETURN

© RETURN

- RETURN

- RETURN

© RETURN

 RETURN

 RETURN

© RETURN

 RETURN

© RETURN

© RETURN

© RETURN

© RETURN

© RETURN

© RETURN

(IfcDimensionalExponents
(2,0, 0,0,0,0,0));
(IfcDimensionalExponents
(3, 0,0,0,0,0,0));
(IfcDimensionalExponents
(0, 1,0, 0,0, 0,0));
(IfcDimensionalExponents
(0, 0, 1,0,0,0,0));
(IfcDimensionalExponents
(0, 0,0, 1,0,0,0));
(IfcDimensionalExponents
(0, 0, 0,0, 1,0, 0));
(IfcDimensionalExponents
(0, 0,0,0,0,1,0));
(I1fcDimensionalExponents
(0, 0, 0,0,0,0, 1))
(IfcDimensionalExponents
(0, 0, 0, 0,0,0,0));
(IfcDimensionalExponents
(0, 0, 0, 0,0,0,0));
(IfcDimensionalExponents
(0, 0, -1, 0, 0, 0, 0));
(IfcDimensionalExponents
(1, 1, -2, 0, 0, 0, 0));
(IfcDimensionalExponents
(-1, 1, -2, 0, 0, 0, 0));
(IfcDimensionalExponents
(2, 1, -2, 0,0,0,0));
(IfcDimensionalExponents

(2, 1, -3, 0, 0, 0, 0));
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couLoms

VOLT

FARAD

OHM

STEMENS

WEBER

TESLA

HENRY

DEGREE_CELSIUS :

LUMEN

LUX

BECQUEREL

GRAY

SIEVERT

OTHERWISE

- RETURN

© RETURN

- RETURN

- RETURN

© RETURN

 RETURN

 RETURN

© RETURN

RETURN

© RETURN

© RETURN

© RETURN

© RETURN

© RETURN

© RETURN

(IfcDimensionalExponents
(0, 0, 1, 1,0,0,0));
(IfcDimensionalExponents
(2, 1, -3, -1, 0, 0, 0));
(IfcDimensionalExponents
(-2, -1, 4, 2,0, 0, 0));
(IfcDimensionalExponents
(2, 1, -3, -2, 0, 0, 0));
(IfcDimensionalExponents
(-2, -1, 3, 2,0, 0, 0));
(IfcDimensionalExponents
(2, 1, -2, -1, 0, 0, 0));
(IfcDimensionalExponents
(0, 1, -2, -1, 0, 0, 0));
(I1fcDimensionalExponents
(2, 1, -2, =2, 0, 0, 0));
(IfcDimensionalExponents
(0, 0, 0,0, 1,0, 0));
(IfcDimensionalExponents
(0, 0, 0,0,0,0, 1))
(IfcDimensionalExponents
(=2, 0, 0,0,0,0, 1))
(IfcDimensionalExponents
(0, 0, -1, 0, 0, 0, 0));
(IfcDimensionalExponents
(2,0, -2,0,0,0,0));
(IfcDimensionalExponents
(2, 0, -2,0,0,0,0));
(IfcDimensionalExponents

(0, 0, 0, 0, 0, 0, 0));
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END_CASE;
END_FUNCTION;

FUNCTION | fcDotProduct
(Argt, Arg2 : IfcDirection)
: REAL;
LOCAL
Scalar @ REAL;
Vecl, Vec2 : IfcDirection;
Ndim  : INTEGER;
END_LOCAL;

IF NOT EXISTS (Argl) OR NOT EXISTS (Arg2) THEN
Scalar = 7;
ELSE

IF (Arg1.Dim <> Arg2.Dim) THEN

Scalar = 7;
ELSE

BEGIN
Vecl := IfcNormalise(Argl);
Vec2 := |fcNormalise(Arg2);
Ndim := Arg1.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);
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END_FUNCTION;;

FUNCTION |fcFirstProjAxis
(ZAxis, Arg : IfcDirection) : IfcDirection;
LOCAL

XAxis : |fcDirection;

Vv : IfcDirection;

VA : IfcDirection;

XVec : IfcVector;
END_LOCAL ;

IF (NOT EXISTS(ZAxis)) THEN

RETURN (?)
ELSE
Z = |fcNormalise(ZAxis);

IF NOT EXISTS(Arg) THEN
IF (Z.DirectionRatios <> [1.0,0.0,0.0]) THEN

Vv = | fcRepresentationltem() [ | | fcGeometricRepresentationltem
IfcDirection([1.0,0.0,0.0]);

ELSE

Vv = | fcRepresentationltem() [ | | fcGeometricRepresentationltem
IfcDirection([0.0,1.0,0.0]);

END_IF;
ELSE
IF (Arg.Dim <> 3) THEN
RETURN (?)
END_IF;
IF ((IfcCrossProduct(Arg,Z) .Magnitude) = 0.0) THEN
RETURN (?);

ELSE
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V = |fcNormalise(Arg);

END_IF;
END_IF;
XVec := IfcScalarTimesVector (|fcDotProduct(V, Z), Z);
XAxis := |fcVectorDifference(V, XVec).Orientation;
XAxis := IfcNormalise(XAxis);
END_IF;

RETURN(XAxis);
END_FUNCTION;

FUNCTION | fcGetBasisSur face
(C : IfcCurveOnSurface) : SET[0:2] OF IfcSurface:

LOCAL
Surfs : SET[0:2] OF IfcSurface;
N : INTEGER;

END_LOGAL ;

Surfs := [];
IF '"IFC4.|FCPCURVE' IN TYPEOF (C) THEN
Surfs := [CWIfcPCurve.BasisSurfacel;

ELSE

IF ' IFC4. IFCCOMPOS I TECURVEONSURFACE' IN TYPEOF (C) THEN

(» For an |fcCompositeCurveOnSurface the BasisSurface is the intersection

of the BasisSurface of all the segments. x)

N := SIZEOF(CH#I fcCompositeCurve.Segments);

Surfs := |fcGetBasisSurface(CH!fcCompositeCurve.Segments[1].ParentCurve);
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[F N> 1 THEN
REPEAT i =2 TO N;
Surfs := Surfs = |fcGetBasisSurface(CWIfcCompositeCurve.Segments[1].ParentCurve);
END_REPEAT;
END_IF;
END_IF;
END_IF;
RETURN(Sur fs);
END_FUNCT ION;

FUNCTION IfcListToArray
(Lis : LIST [0:?] 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] : NI;
REPEAT i =2 TO N;

Res[Lowti-1] := Lis[il];

END_REPEAT;
RETURN(Res ) ;

END_IF;

END_FUNCTION;;
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FUNCTION | fcLoopHeadToTai |
(ALoop : |fcEdgelLoop) : LOGICAL;
LOCAL
N @ INTEGER;
P : LOGICAL := TRUE;
END_LOGAL ;

N := SIZEOF (ALoop.Edgelist);
REPEAT i =2 TO N;
P := P AND (ALoop.EdgelList[i—1].EdgeEnd :=:
ALoop.Edgelist[i].EdgeStart);
END_REPEAT;
RETURN (P);
END_FUNCT ION;

FUNCTION | fcMakeArrayOfArray

(Lis @ LIST[1:?] OF LIST [1:?] OF GENERIC : T;
Lowl, U1, Low2, U2 : INTEGER):

ARRAY [Low1:U1] OF ARRAY [Low2:U2] OF GENERIC : T;

LOCAL
Res : ARRAY[Low1:U1] OF ARRAY [Low2:U2] OF GENERIC :
END_LOCAL;

(* Check input dimensions for consistency *)
IF (Ul-Low1+1) <> SIZEOF(Lis) THEN
RETURN (?);
END_IF;
IF (U2 - Low2 + 1 ) <> SIZEOF(Lis[1]) THEN

RETURN (?) ;
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END_IF;

(* Initialise Res with values from Lis[1] =)
Res := [IfcListToArray(Lis[1], Low2, U2) : (Ul-Lowl + 1)];
REPEAT i := 2 TO HIINDEX(Lis);

F (U2-Low2+1) < SIZEOF(Lis[i]) THEN
RETURN (?);
END_IF;
Res[Lowl+i-1] := IfcListToArray(Lis[i], Low2, U2);
END_REPEAT;
RETURN (Res);
END_FUNCTION;

FUNCTION |fcMIsTotalThickness
(LayerSet : IfcMateriallayerSet) : |fcLengthMeasure;
LOCAL
Max : IfcLengthMeasure := LayerSet.Materiallayers[1].LayerThickness;

END_LOCAL;

IF SIZEOF(LayerSet.Materiallayers) > 1 THEN
REPEAT i := 2 TO HIINDEX(LayerSet .Materiallayers);
Max := Max + LayerSet.Materiallayers[i].LayerThickness;
END_REPEAT;
END_IF;
RETURN (Max);
END_FUNCT ION;;

FUNCTION |fcNormalise
(Arg : IfcVectorOrDirection)

. |fcVectorOrDirection;
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LOCAL

Ndim : INTEGER;
Vv : IfcDirection
= | fcRepresentationltem() [ | fcGeometr icRepresentation|tem ()
IfcDirection([1.,0.]);
Vec : IfcVector
:= |fcRepresentationltem() || |fcGeometricRepresentationitem () || IfcVector (
| fcRepresentationltem() [ | fcGeometr icRepresentation!tem ()

IfcDirection([1.,0.]1), 1.);
Mag : REAL;
Result : |fcVectorOrDirection
=V
END_LOCAL;

IF NOT EXISTS (Arg) THEN
RETURN (?);
ELSE
IF "IFC4.IFCVECTOR' IN TYPEOF(Arg) THEN
BEGIN
Ndim := ArghlfcVector.Dim;
V.DirectionRatios := ArghlfcVector.Orientation.DirectionRatios;
Vec.Magnitude := ArgilfcVector .Magnitude;
Vec.Orientation :=V;
IF ArgWl fcVector .Magnitude = 0.0 THEN
RETURN(?);
ELSE

Vec.Magnitude := 1.0;

END_IF;
END;

ELSE
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BEGIN
Ndim := ArghlfcDirection.Dim;
V.DirectionRatios := ArgWlfcDirection.DirectionRatios;
END;
ENO_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;
V.DirectionRatios[i] := V.DirectionRatios[i]/Mag;
END_REPEAT;
IF 'IFC4.|FCVECTOR' IN TYPEOF(arg) THEN
Vec.Orientation :=V;
Result := Vec;
ELSE
Result :=V;
END_IF;
ELSE
RETURN(?);
END_IF;
END_IF;
RETURN (Result);
END_FUNCT ION;

FUNCTION | fcOrthogonalComplement

(Vec : IfcDirection)
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: IfcDirection;
LOCAL
Result : IfcDirection ;
END_LOCAL ;
IF NOT EXISTS (Vec) OR (Vec.Dim <> 2) THEN
RETURN(?);
ELSE

Result := |fcRepresentationitem() || |fcGeometricRepresentationitem () || IfcDirection([-
Vec.DirectionRatios[2], Vec.DirectionRatios[1]]);

RETURN(Resul t);
END_IF;
END_FUNCTION;

FUNCTION | fcPathHeadToTai |
(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.Edgelist[i].EdgeStart);
END_REPEAT;
RETURN (P);
END_FUNCT ION;

FUNCTION |fcPointListDim
(PointList : IfcCartesianPointList)

. |fcDimensionCount;
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IF (' IFC4. IFCCARTESIANPOINTLIST2D" IN TYPEOF(PointList))
THEN RETURN(2);

END_IF;

IF (' IFC4. |FCCARTESIANPOINTLIST3D" IN TYPEOF(PointList))
THEN RETURN(3);

END_IF;

RETURN (?):

END_FUNCTION;

FUNCTION | fcSameAxis2Placement
(ap1, ap2 : |fcAxis2Placement; Epsilon : REAL)
. LOGICAL ;

RETURN (IfcSameDirection(ap1.P[1],ap2.P[1],Epsilon) AND
| fcSameDirection(ap1.P[2],ap2.P[2],Epsilon) AND
| fcSameCar tesianPoint (ap1.Location,ap1.Location,Epsilon));

END_FUNCTION;

FUNCTION | fcSameCartesianPoint
(cp1, cp2 : IfcCartesianPoint; Epsilon : REAL)
: LOGICAL;

LOCAL

cpix @ REAL := cp1.Coordinates[1];

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(cp1.Coordinates) > 2) THEN
cplz := cpl.Coordinates[3];

END_IF;

IF (SIZEOF (cp2.Coordinates) > 2) THEN
cp2z := cp2.Coordinates([3];

END_IF;

RETURN (|fcSameValue(cpix,cp2x,Epsilon) AND
| fcSameValue(cply,cp2y,Epsilon) AND
| fcSameValue(cplz,cp2z,Epsilon));

END_FUNCTION;

FUNCTION |fcSameDirection
(dirt, dir2 : IfcDirection; Epsilon : REAL)
: LOGICAL;
LOCAL
dirix : REAL := dir1.DirectionRatios[1];
dirly : REAL := dir1.DirectionRatios[2];
dir1z : REAL := 0;
dir2x : REAL := dir2.DirectionRatios[1];
dir2y @ REAL := dir2.DirectionRatios[2];
dir2z : REAL := 0;
END_LOCAL ;

IF (SIZEOF(dir1.DirectionRatios) > 2) THEN
dirlz := dir1.DirectionRatios[3];

END_IF;
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IF (SIZEOF(dir2.DirectionRatios) > 2) THEN
dir2z := dir2.DirectionRatios[3];

END_IF;

RETURN (IfcSameValue(dirix,dir2x,Epsilon) AND
| fcSameValue(dir1y,dir2y,Epsilon) AND
| fcSameValue(dir1z,dir2z,Epsilon));

END_FUNCTION;

FUNCTION |fcSameValidPrecision
(Epsilont, Epsilon2 : REAL) : LOGICAL ;
LOCAL
ValidEps1, ValidEps2 : REAL;

Defaul tEps : REAL := 0.000001;

DerivationOfEps : REAL := 1.001;

UpperEps : REAL = 1.0;
END_LOCAL;

ValidEps1 := NVL(Epsiloni, Defaul tEps);

Val idEps2 :

NVL(Epsilon2, Defaul tEps);
RETURN ((0.0 < ValidEps1) AND (ValidEpsi <= (DerivationOfEps * ValidEps2)) AND
(ValidEps2 <= (DerivationOfEps * ValidEpsi)) AND (ValidEps2 < UpperEps));

END_FUNCTION;

FUNCTION | fcSameValue
(Valuel, Value2 : REAL; Epsilon : REAL)
: LOGICAL;
LOCAL

Val idEps : REAL;
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Defaul tEps : REAL := 0.000001;
END_LOCAL;

ValidEps := NVL(Epsilon, Defaul tEps);
RETURN ((Valuel + ValidEps > Value2) AND (Valuel < Value2 + ValidEps));
END_FUNCT ION;

FUNCTION |fcScalarTimesVector
(Scalar : REAL; Vec : IfcVectorOrDirection)
: IfcVector;
LOCAL
V @ [fcDirection;
Mag : REAL;
Result : IfcVector;

END_LOCAL;

IF NOT EXISTS (Scalar) OR NOT EXISTS (Vec) THEN
RETURN (?)
ELSE
IF "IFC4.IFCVECTOR' IN TYPEOF (Vec) THEN
V = Veclf| fcVector .Orientation;
Mag := Scalar * VectflfcVector .Magnitude;
ELSE
V = Vec;
Mag := Scalar;
END_IF;
IF (Mag < 0.0 ) THEN

REPEAT i := 1 TO SIZEOF(V.DirectionRatios);
V.DirectionRatios[i] := -V.DirectionRatios[il;
END_REPEAT;
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Mag := -Mag:
END_IF;

Resul t = | fcRepresentationltem() || | fcGeometricRepresentationltem
| fcVector (I fcNormalise(V), Mag);

END_IF;
RETURN (Result);
END_FUNCT ION;;

FUNCTION | fcSecondProjAxis

(ZAxis, XAxis, Arg: IfcDirection)
: IfcDirection;

LOCAL

YAxis : |fcVector;

V . |fcDirection;
Temp : |fcVector;
END_LOCAL ;

IF NOT EXISTS(Arg) THEN

V = | fcRepresentation!tem() [ | fcGeometr icRepresentationltem
| fcDirection([0.0,1.0,0.0]);

ELSE
V = Arg;
END_IF;
Temp := IfcScalarTimesVector (|fcDotProduct(V, ZAxis), ZAxis);
YAxis := |fcVectorDifference(V, Temp);
Temp := IfcScalarTimesVector (IfcDotProduct(V, XAxis), XAxis);

YAxis := |fcVectorDifference(YAxis, Temp);

YAxis := |fcNormalise(YAxis);
RETURN(YAxis.Orientation);

END_FUNCTION;;
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FUNCTION | fcShapeRepresentationTypes

(RepType : IfcLabel; Items : SET OF |fcRepresentationltem) : LOGICAL;

LOCAL
Count : INTEGER := O;
END_LOCAL ;

CASE RepType OF
'Point' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCPOINT" IN TYPEOF(temp))));
END;

'PointCloud" :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.|FCCARTESIANPOINTLIST3D' IN TYPEOF(temp))));
END;

‘Curve' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCCURVE' IN TYPEOF(temp))));
END;

'‘Curve2D' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCCURVE' IN TYPEOF(temp))
AND (tempW!fcCurve.Dim = 2)));

END;
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'Curve3D' :
BEGIN
Count := SIZEOF(QUERY(temp <*

I'tems | ('IFC4.IFCCURVE' IN TYPEOF(temp))

AND (temptf! fcCurve.Dim = 3)));

END;

'‘Surface'
BEGIN
Count := SIZEOF(QUERY(temp <x

END;

'‘Surface2D' :
BEGIN
Count := SIZEOF(QUERY(temp <x
AND (tempt| fcSur face

END;

'Surface3D' :
BEGIN
Count := SIZEOF(QUERY(temp <x
AND (temp! fcSur face

END;

'FillArea' :
BEGIN
Count := SIZEOF(QUERY(temp <*

END;

'Text' :

BEGIN

Items | ('IFC4.IFCSURFACE' IN TYPEOF(temp))));

Items | ('IFC4.IFCSURFACE' IN TYPEOF(temp))

.Dim=2)));

Items | ('IFC4.|FCSURFACE' IN TYPEOF(temp))
.Dim = 3)));

Items | ('IFC4.|FCANNOTATIONFILLAREA' IN TYPEOF(temp))))
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Count := SIZEOF(QUERY(temp <*
END;

'AdvancedSur face'
BEGIN
Count := SIZEOF(QUERY(temp <*
END;

'Annotation2D' :
BEGIN
Count := SIZEOF(QUERY(temp <*
SIZEOF (TYPEOF (temp)
"IFC4. IFCPOINT ",
"|FC4. IFCCURVE ",

Items | ('IFC4.IFCTEXTLITERAL' IN TYPEOF(temp))));

Items | 'IFC4.IFCBSPLINESURFACE' IN TYPEOF(temp))):

ltems | (

* [

'|FC4. IFCGEOMETRICCURVESET ',

'IFC4. IFCANNOTATIONF ILLAREA",

"IFC4. IFCTEXTLITERAL"]) = 1)

END;

'GeometricSet' :
BEGIN

Count := SIZEOF(QUERY(temp <*

Items | ('IFC4.IFCGEOMETRICSET' IN TYPEOF(temp))

OR ('IFC4.IFCPOINT' IN TYPEOF(temp))

OR ('IFC4.IFCCURVE' IN TYPEOF(temp))

OR ('IFC4.|FCSURFACE' IN TYPEOF(temp))));

END;

'GeometricCurveSet' :

BEGIN
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Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCGEOMETRICCURVESET' IN TYPEOF(temp))
OR ('IFC4.|FCGEOMETRICSET' IN TYPEOF(temp))
OR ('IFC4.IFCPOINT' IN TYPEOF(temp))
OR ('IFC4.IFCCURVE' IN TYPEOF(temp)))):
REPEAT i:=1 TO HIINDEX(Items);
IF ('IFC4.|FCGEOMETRICSET' IN TYPEOF(Items[il]))
THEN

IF (SIZEOF(QUERY(temp <* Items[i]WlfcGeometricSet.Elements | 'IFC4.IFCSURFACE' IN
TYPEOF (temp))) > 0)

THEN
Count := Count - 1;
END_IF;
END_IF;
END_REPEAT;

END;

'Tessel lation' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | 'I|FC4.|FCTESSELLATEDITEM' IN TYPEOF(temp)));

END;

'Sur faceOrSol idMode! ' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | SIZEOF([
'|FC4. IFCTESSELLATEDITEM',
"|FC4. |FCSHELLBASEDSURFACEMODEL ',
"|FC4. |FCFACEBASEDSURFACEMODEL ',
"IFC4. IFCSOL IDMODEL"] * TYPEOF(temp)) >= 1
)
END;
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'Sur faceModel " :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | SIZEOF([
"|FC4. IFCTESSELLATEDITEM',
'|FC4. |FCSHELLBASEDSURFACEMODEL ',
"|FC4. |FCFACEBASEDSURFACEMODEL '] * TYPEOF(temp)) >= 1
));
END;

'SolidModel " :
BEGIN

Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCSOLIDMODEL' IN TYPEOF(temp)))):
END;

'SweptSolid' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | (SIZEOF([
"|FC4. IFCEXTRUDEDAREASOLID',
'|FC4. IFCREVOLVEDAREASOLID'] * TYPEOF(temp)) >= 1
) AND (SIZEOF ([
"|FC4. IFCEXTRUDEDAREASOL I DTAPERED ',
"|FC4. |FCREVOLVEDAREASOL IDTAPERED '] * TYPEOF(temp)) =0
)
)
END;

'AdvancedSweptSolid' :
BEGIN

Count := SIZEOF(QUERY(temp <* |tems | SIZEOF([
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'IFC4. IFCSWEPTAREASOLID",
'IFC4. IFCSWEPTDISKSOLID'] = TYPEOF(temp)) >= 1

END;

'CSG'
BEGIN
Count := SIZEOF(QUERY(temp <* Items | SIZEOF([
"|FC4. IFCBOOLEANRESULT ',
"|FC4. IFCCSGPRIMITIVE3D',
'IFC4. IFCCSGSOLID"'] * TYPEOF(temp)) >= 1

END;

'Clipping' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | SIZEOF([
"|FC4. IFCCSGSOLID',
"|FC4. IFCBOOLEANCL IPPINGRESULT'] * TYPEOF(temp)) >= 1
)
END;

'‘Brep' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.|FCFACETEDBREP' IN TYPEOF(temp))));
END:

'AdvancedBrep' :
BEGIN

Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCMANIFOLDSOLIDBREP' IN TYPEOF(temp))));
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END;

'BoundingBox' :

BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCBOUNDINGBOX' IN TYPEOF(temp))));
IF (SIZEOF(Items) > 1)
THEN

Count := 0;

END_IF;

END;

'SectionedSpine' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCSECTIONEDSPINE' IN TYPEOF(temp))));
END:

'‘LightSource' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCLIGHTSOURCE' IN TYPEOF(temp))));
END:

'‘MappedRepresentation' :
BEGIN
Count := SIZEOF(QUERY(temp <* Items | ('IFC4.IFCMAPPEDITEM' IN TYPEOF(temp))))
END;

OTHERWISE : RETURN(?);
END_CASE;
RETURN (Count = SIZEOF(Items));

END_FUNCTION;;
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FUNCTION | fcSur faceWeightsPositive

( B: IfcRationalBSplineSurfaceWithKnots)
: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE:
END_LOCAL;

REPEAT i := 0 TO BWIfcBSplineSurface.UUpper:
REPEAT j := 0 TO Bl fcBSplineSurface.VUpper;
IF (B.Weights[i][j] <= 0.0) THEN
Result := FALSE;
RETURN(Resul t);
END_IF;
END_REPEAT;
END_REPEAT;
RETURN(Resul t);
END_FUNCTION;;

FUNCTION | fcTaperedSweptAreaProfiles
(StartArea, EndArea : |fcProfileDef)
: LOGICAL;

LOCAL
Result : LOGICAL := FALSE;
END_LOCAL;

IF ('IFC4.|FCPARAMETERIZEDPROF ILEDEF' IN TYPEOF(StartArea)) THEN

IF ('IFC4. |FCOERIVEDPROF ILEDEF' IN TYPEOF(EndArea)) THEN
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Result := (StartArea :=: EndAreal|fcDerivedProfileDef.ParentProfile);
ELSE
Result := (TYPEOF(StartArea) = TYPEOF(EndArea));
END_IF;
ELSE
IF ('IFC4. |IFCOERIVEDPROF ILEDEF' IN TYPEOF(EndArea)) THEN
Result := (StartArea :=: EndAreaW|fcDerivedProfileDef.ParentProfile);
ELSE
Result := FALSE;
END_IF;
END_IF;

RETURN(Resul t);
END_FUNCTION;

FUNCTION | fcTopologyRepresentationTypes

(RepType : |fclLabel; Items : SET OF |fcRepresentationltem) : LOGICAL;

LOCAL
Count : INTEGER := 0;
END_LOCAL ;

CASE RepType OF
'Vertex' :

BEGIN

Count := SIZEOF(QUERY(temp <* |tems |
('IFC4. IFCVERTEX' IN TYPEOF(temp))));

END;
'Edge’ :

BEGIN
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Count := SIZEOF(QUERY(temp <* Items |
('IFC4. IFCEDGE" IN TYPEOF(temp))));
END;
'Path' :
BEGIN
Count := SIZEOF(QUERY(temp <* |tems |
('IFC4.IFCPATH' IN TYPEOF(temp))));
END;
'Face' :
BEGIN
Count := SIZEOF(QUERY(temp <* |tems |
('IFC4. IFCFACE" IN TYPEOF(temp)))):
END;
'‘Shell' :
BEGIN
Count := SIZEOF(QUERY(temp <* |tems |
('IFC4. IFCOPENSHELL' IN TYPEOF(temp))
OR ('IFC4.|FCCLOSEDSHELL" IN TYPEOF(temp)))):
END;
'Undefined': RETURN(TRUE);
OTHERWISE : RETURN(?);
END_CASE;
RETURN (Count = SIZEOF(Items));

END_FUNCTION;

FUNCTION [fcUniqueDefinitionNames
(Relations : SET [1:?] OF IfcRelDefinesByProperties)

:LOGICAL;

LOCAL
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Definition : IfcPropertySetDefinitionSelect;
DefinitionSet : |fcPropertySetDefinitionSet;
Properties : SET OF |fcPropertySetDefinition := [];
Result : LOGICAL;

END_LOCAL;

IF SIZEOF(Relations) = 0 THEN
RETURN(TRUE) ;
END_IF;

REPEAT i:=1 TO HIINDEX(Relations);
Definition := Relations[i].RelatingPropertyDefinition;
IF ' IFC4. |FCPROPERTYSETDEFINITION' IN TYPEOF(Definition) THEN
Properties := Properties + Definition:
ELSE
IF 'IFC4. |FCPROPERTYSETOEF INITIONSET' IN TYPEOF(Definition) THEN
BEGIN
DefinitionSet := Definition;
REPEAT j:= 1 TO HIINDEX(DefinitionSet);
Properties := Properties + DefinitionSet[j];
END_REPEAT;
END;
END_IF;
END_IF;
END_REPEAT;

Result := |fcUniquePropertySetNames(Properties);
RETURN (Result);

END_FUNCTION;;
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FUNCTION | fcUniqueProper tyName
(Properties : SET [1:?] OF IfcProperty)

:LOGICAL;

LOCAL
Names : SET OF Ifcldentifier := [];
END_LOCAL ;

REPEAT i:=1 TO HI INDEX(Properties);

Names := Names + Properties[i].Name;

END_REPEAT;

RETURN (SIZEOF(Names) = SIZEOF(Properties));
END_FUNCT ION;;

FUNCTION | fcUniqueProper tySetNames
(Properties : SET [1:?] OF IfcPropertySetDefinition)

:LOGICAL;

LOCAL
Names : SET OF IfcLabel := [];
Unnamed : INTEGER := 0O;
END_LOCAL ;

REPEAT i:=1 TO HIINDEX(Properties);
IF "IFC4. |FCPROPERTYSET' IN TYPEOF(Properties[i]) THEN
Names := Names + Properties[i]#lfcRoot.Name;
ELSE
Unnamed := Unnamed + 1;

END_IF;
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END_REPEAT;

RETURN (SIZEOF(Names) + Unnamed = SIZEOF(Properties));

END_FUNCTION;

FUNCTION | fcUniquePropertyTemplateNames
(Properties : SET [1:?] OF |fcPropertyTemplate)

:LOGICAL;

LOCAL
Names : SET OF I|fclLabel := [];
END_LOCAL ;

REPEAT i:=1 TO HI INDEX(Properties);

Names := Names + Properties[i].Name;
END_REPEAT;
RETURN (SIZEOF(Names) = SIZEOF(Properties));
END_FUNCTION;

FUNCTION [ fcUniqueQuant ityNames
(Properties : SET [1:?] OF |fcPhysicalQuantity)

:LOGICAL;

LOCAL
Names : SET OF I|fclLabel := [];
END_LOCAL ;

REPEAT i:=1 TO HIINDEX(Properties);
Names := Names + Properties[i].Name;

END_REPEAT;
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RETURN (SI1ZEOF(Names) = SIZEOF(Properties)):
END_FUNCT ION;;

FUNCTION |fcVectorDifference
(Argt, Arg2 : IfcVectorOrDirection)
: IfcVector;
LOCAL
Result : IfcVector;
Res, Vecl, Vec2 : IfcDirection;
Mag, Magi, Mag2? : REAL;
Ndim : INTEGER;
END_LOCAL;

IF ((NOT EXISTS (Arg1)) OR (NOT EXISTS (Arg2))) OR (Arg1.0im <> Arg2.0im) THEN
RETURN (?)
ELSE
BEGIN
IF 'IFC4.1FCVECTOR" IN TYPEOF(Arg1) THEN

Mag1l := ArgiWlfcVector .Magnitude:

Vecl := ArgiWlfcVector.Orientation;

ELSE
Magl := 1.0;
Vecl = Argl;
END_IF;

IF 'IFC4.1FCVECTOR" IN TYPEOF(Arg2) THEN

Mag? := Arg2it|fcVector .Magnitude:

Vec2 := Arg2WlfcVector.Orientation;
ELSE

Mage := 1.0;

Vec2 = Arg2;
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END_IF;

Vecl := |fcNormalise (Vecl);

Vec? :

[ fcNormalise (Vec?2);

Ndim := SIZEOF(Vec1.DirectionRatios);
Mag := 0.0;
Res = | fcRepresentation!tem() [ | fcGeometricRepresentationltem () |

fcDirection([0.0:Ndim]);

REPEAT i := 1 TO Ndim;
Res.DirectionRatios[i] := Magi*Vecl.DirectionRatios[i] — Mag2+Vec2.DirectionRatios[i];
Mag := Mag + (Res.DirectionRatios[i]*Res.DirectionRatios[i]);

END_REPEAT;

IF (Mag > 0.0 ) THEN

Result := |fcRepresentationltem() || |fcGeometricRepresentationitem () || IfcVector( Res,
SQRT(Mag) )
ELSE
Result = | fcRepresentation!tem() [ | fcGeometricRepresentationltem () | |

| fcVector ( Vect, 0.0);
END_IF;
END;
END_IF;
RETURN (Result):
END_FUNCTION;

FUNCTION [ fcVectorSum
(Argt, Arg2 : IfcVectorOrDirection)
: IfcVector;
LOCAL
Result : IfcVector;

Res, Vecl1, Vec2 : IfcDirection;
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Mag, Magl, Mag? : REAL;
Ndim : INTEGER;
END_LOCAL ;

IF ((NOT EXISTS (Arg1)) OR (NOT EXISTS (Arg2))) OR (Arg1.0im <> Arg2.Dim) THEN
RETURN (?)
ELSE
BEGIN
IF "IFC4.IFCVECTOR' IN TYPEOF(Arg1) THEN

Mag1l := ArgiWlfcVector .Magnitude:

Vecl := ArgiWlfcVector.Orientation;
ELSE

Magl := 1.0;

Vecl = Argl;
END_IF;

IF 'IFC4.IFCVECTOR" IN TYPEOF(Arg2) THEN

Mag? := Arg2lfcVector .Magnitude:

Vec2 = Arg2WlfcVector.Orientation;
ELSE
Mag? := 1.0;
Vec2 = Arg2;
END_IF;
Vecl := |fcNormalise (Vec1);
Vec? := IfcNormalise (Vec2);
Ndim := SIZEOF(Vec1.DirectionRatios);
Mag :=0.0;
Res = |IfcRepresentationitem() ||  IfcGeometricRepresentationitem () |

I fcDirection([0.0:Ndim]);

REPEAT i := 1 TO Ndim;
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Res.DirectionRatios[i] := Magi*Vec1.DirectionRatios[i] + Mag2*Vec2.DirectionRatios[i];
Mag := Mag + (Res.DirectionRatios[i]*Res.DirectionRatios[i]);

END_REPEAT;

IF (Mag > 0.0 ) THEN

Result := |fcRepresentationltem() || |fcGeometricRepresentationitem () || IfcVector( Res,
SQRT(Mag) ) s
ELSE
Resul t :=  |fcRepresentation!tem() [ | fcGeometricRepresentationltem () ||

I fcVector ( Vect, 0.0);
END_IF;
END;
END_IF;
RETURN (Result);
END_FUNCT ION;

END_SCHEMA;

498



