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IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Model Building Storey Assignment 
Reference VBL-165 Version 2 Status Proposal 
Relationships Implements general concept ‘Related Building Storey’. 
History Created 23.10.2006, improved 27.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
+ RelatingSystem >
+ RelatedBuildings >

ServicesBuildings (INV) 

ServicedBySystems (INV) 

 
Implementation agreements  

IfcRelServicesBuildings  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingSystem  Must be one IfcStructuralAnalysisModel.  

RelatedBuildings  Must be one IfcBuildingStorey. NOTE: Each IfcBuildingStorey may have several 
IfcStructuralAnalysisModel assigned to it. 

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 



 



IFC Release Specific Concept Description (IFC2x3) 

GUID 
Reference VBL-170 Version 1 Status Proposal 
Relationships Implements general concept VBL-024 ‘Software Internal ID’. 
History Created 23.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
   ObjectType

STRING (22)

 
Implementation agreements 

Definition from IAI: Holds an identifier that is unique throughout the software world. This is also known 
as a Globally Unique Identifier (GUID) or Universal Unique Identifier (UUID) by the Open Group. The 
identifier is generated using an algorithm published by the Object Management Group. The algorithm is 
explained at the open group website. The Microsoft Foundation Class (MFC) function "CoCreateGuid", 
which is an implementation of the above algorithm, has been used by many IFC implementers to create 
an identifier. 

An identifier is a unique 128-bit number. Using 64 characters for the base the resulting compressed 
string needs 22 characters. For more information see the IFC’s online documentation.  

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 

http://www.opengroup.org/dce/info/draft-leach-uuids-guids-01.txt


IFC Release Specific Concept Description (IFC2x3) 

Name 
Reference VBL-171 Version 1 Status Proposal 
Relationships Implements general concept VBL-025 ‘Human Readable Name’. 
History Created 23.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Loaded by 
Reference VBL-174 Version 4 Status Proposal 
Relationships Implements general concept VBL-116 “Structural Loaded by” 
History Created 23.10.2006,  

improved 27.9.2007, 
definition of the hierarchy improved 11.11.2007, 
original (version 3) Loaded by –concept has been moved to VBL-445 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 
Implementation agreements 

Different kind of load hierarchies may be exchanged by IFC. LoadedBy has references to all of the hierarchies of a 
structural analysis model. For more information see the leaf concepts.  

Additional information 

P21 example 

 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Has Result 
Reference VBL-175 Version 1 Status Proposal 
Relationships Implements general concept VBL-116 “Structural Loaded by” 
History Created 4.2.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 
 

 

 

 

 

 

 

 



Implementation agreements 

IfcStructuralAnalysisModel  
Attribute  Implementation agreements  

GlobalId  <Open> 
OwnerHistory  <Open> 
Name  <Open> 
Description  <Open> 
ObjectType  <Open> 
PredefinedType  <Open> 
OrientationOf2DPlane  <Open> 
LoadedBy  <Open> 
HasResults  Must be list of IfcStructuralResultGroups. 

IfcStructuralResultGroup 
Attribute  Implementation agreements  
GlobalId  <Open>  
OwnerHistory  <Open>  
Name  <Open>  
Description  <Open>  
ObjectType  <Open>  
TheoryType  <Open>  

ResultForLoadGroup  Reference to one IfcStructuralLoadGroup, which has ‘LOAD_CASE’ for 
PredefinedType. 

IsLinear  <Open> 

 IfcRelAssignsToGroup  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  <Open> 
Description  <Open> 
RelatedObjects  Must be list of IfcStructuralPointReactions. 
RelatedObjectsType  <Open> 
RelatingGroup  Must be IfcStructuralResultGroup. 

 

Additional information 

P21 example 

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Curve Member Attributes 
Reference VBL-181 Version 1 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralCurveMember attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Curve Member Type 
Reference VBL-182 Version 1 Status Proposal 
Relationships Implements general concept ‘Structural Curve Member Type’. 
History Created 23.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
   ObjectType
   ObjectPlacement >
   Representation >
+ PredefinedType

RIGID_JOINED_MEMBER
PIN_JOINED_MEMBER
CABLE
TENSION_MEMBER
COMPRESSION_MEMBER
USERDEFINED
NOTDEFINED

 
Implementation agreements 

- PredefinedType:  
o RIGID_JOINED_MEMBER is regarded as beam. 

o PIN_JOINED_MEMBER is regarded as truss. 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be cerified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Activity Assignment 
Reference VBL-183 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
+ RelatingElement >
+ RelatedStructuralActivity > AssignedToStructuralItem (INV) 

AssignedToStructuralActivity (INV) 

 
Implementation agreements 

IfcRelConnectsStructuralActivity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved. 
RelatingElement  N/A  
RelatedStructuralActivity  N/A  
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Applied Load 
Reference VBL-185 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralLinearAction  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  Reserved.  
ObjectType  Reserved.  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  N/A  
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
ProjectedOrTrue  N/A  
 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Structural Connection Assignment 
Reference VBL-197 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelConnectsStructuralMember  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved.  
RelatingStructuralMember  N/A  
RelatedStructuralConnection  N/A  
AppliedCondition  N/A  
AdditionalConditions  N/A  
SupportedLength  N/A  
ConditionCoordinateSystem  N/A  
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Building Element Assignment 
Reference VBL-198 Version 2 Status Proposal 
Relationships Implements generic concept ‘Related Building Elements’ 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

- IFC2x3

<Variable Concept>
VBL-198 - IFC2x3

Building Element Assignment
 

Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
+ RelatingElement >
+ RelatedStructuralMember >

HasStructuralMember (INV) 

ReferencesElement (INV) 

 
Implementation agreements 

IfcRelConnectsStructuralElement  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data.  
Name  Reserved. 
Description  Reserved.  
RelatingElement  N/A  
RelatedStructuralMember  N/A  
 

Additional information 

P21 example 

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Profile Name and Section Associations 
Reference VBL-199 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved.  
RelatedObjects  N/A  
RelatingProfileProperties  N/A  
ProfileSectionLocation  N/A  
ProfileOrientation  N/A  

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Material Association 
Reference VBL-200 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

- IFC2x3

<Variable Concept>
VBL-258 - IFC2x3

Generic Associations

VBL-200 - IFC2x3

Generic Material Association  
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesMaterial  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to 
change. 

OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use 
dummy data.  

Name  Reserved. 
Description  Reserved.  
RelatedObjects  N/A  
RelatingMaterial  N/A  

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Object Placement 
Reference VBL-201 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Object Placement 
Reference VBL-202 Version 3 Status Proposal 
Relationships Implements general concept ‘Structural Object Placement’. 
History Created 23.10.2006,  

improved 28.9.2007, 
Name changed, PlacementRelTo added 11.11.2007 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcLocalPlacement  
Attribute  Implementation agreements  

PlacementRelTo  
The object placement of every structural object in the same structural analysis model 
must point to the same IfcLocalPlacement. This can be the IfcLocalPlacement of the 
IfcBuilding or IfcBuildingStorey.  

RelativePlacement  N/A 

IfcAxis2Placement3D  
Attribute  Implementation agreements  

Location  Giving Location is mandatory. However usually (0,0,0) coordinates are used.  
Dim  N/A  
Axis  N/A  
RefDirection  N/A  
P  N/A  

IfcDirection  
Attribute  Implementation agreements  

DirectionRatios  Must be in three dimensions.  
Dim  N/A  



Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Shape Representation 
Reference VBL-203 Version 2 Status Draft 
Relationships  
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements  

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Topological Representation 
Reference VBL-204 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  

Name  N/A  
Description  N/A  
Representations  Must be one IfcTopologyRepresentation. 

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  N/A  
RepresentationType  Must be ‘Edge’  
Items  N/A  

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Topological Straight Edge Representation 
Reference VBL-205 Version 2 Status Proposal 
Relationships Implements general concept ‘Straight Edge Representation’. 
History Created 23.10.2006, documentation improved 26.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ VertexGeometry > + Coordinates

   Name
   Description
+ Representations >

OfProductRepresentation (INV) 

+ ContextOfItems >
  RepresentationIdentifier

RepresentationType
+ Items >

+ VertexGeometry > + Coordinates+ EdgeStart >
+ EdgeEnd >

ShapeOfProduct (INV) 

 
Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  

Name  Reserved 
Description  Reserved 
Representations  Must be one IfcTopologyRepresentation 

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used 
RepresentationType  Must be ‘Edge’ 
Items  Must be one IfcEdge 

IfcVertexPoint  
Attribute  Implementation agreements  

VertexGeometry  Must be IfcCartesianPoint 

IfcCartesianPoint  



Attribute  Implementation agreements  
Coordinates  Must be three dimensions 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Topological Curve Edge Representation 
Reference VBL-206 Version 2 Status Proposal 
Relationships Implements general concept ‘Curved Edge Representation’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ Position >
+ Radius

+ VertexGeometry > + Coordinates

+ VertexGeometry > + Coordinates

+ Coordinates+ Location >

+ EdgeStart >
+ EdgeEnd >
+ EdgeGeometry >
+ SameSense

   Name
   Description
+ Representations >

OfProductRepresentation (INV) 

+ ContextOfItems >
  RepresentationIdentifier
  RepresentationType

+ Items >

ShapeOfProduct (INV) 

+ DirectionRatios

 
Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  

Name  Not used.  
Description  Not used. 
Representations  Must be one IfcTopologyRepresentation  

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used.  
RepresentationType  Must be ‘Edge’ 
Items  Must be IfcEdgeCurve.  

IfcEdgeCurve  
Attribute  Implementation agreements  

EdgeStart  N/A  
EdgeEnd  N/A  
EdgeGeometry  Must be IfcCircle.  



SameSense  N/A 

IfcVertexPoint  
Attribute  Implementation agreements  

VertexGeometry  Must be IfcCartesianPoint 

IfcCartesianPoint  
Attribute  Implementation agreements  

Coordinates  Must be three dimensions. 
Dim  N/A  

IfcCircle  
Attribute  Implementation agreements  

Dim  N/A  
Position  Must be IfcAxis2Placement3D 
Radius  N/A  

 
 

Additional information 

P21 example 

 
 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Surface Member Attributes 
Reference VBL-207 Version 1 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralSurfaceMember attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Surface Type 
Reference VBL-208 Version 2 Status Proposal 
Relationships Implements general concept ‘Structural Surface Type’ 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

Additional information 

P21 example 

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Thickness 
Reference VBL-209 Version 2 Status Proposal 
Relationships Implements general concept ‘Structural Surface Thickness’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
   ObjectType
   ObjectPlacement >
   Representation >
+ PredefinedType
   Thickness REAL

 
Implementation agreements 

Additional information 

P21 example 

 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Planar Force 
Reference VBL-211 Version 2 Status Proposal 
Relationships Implements general concept ‘Planar Force’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

Name
   PlanarForceX
   PlanarForceY
   PlanarForceZ

+ GlobalId
+ OwnerHistory >
   Name
   Description
   ObjectType
   ObjectPlacement >
   Representation >
+ AppliedLoad >
+ GlobalOrLocal
+ DestablizingLoad
+ ProjectedOrTrue
  CausedBy >

 
Implementation agreements 

IfcStructuralPlanarAction  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  Reserved.  
Description  Reserved.  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  Must be IfcStructuralLoadPlanarForce 
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
ProjectedOrTrue  N/A  

 

Additional information 

P21 example 



 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Planar Force Varying 
Reference VBL-212 Version 2 Status Proposal 
Relationships Implements general concept ‘Planar Force Varying’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralPlanarActionVarying  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  Must be IfcStructuralLoadPlanarForce. 
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
ProjectedOrTrue  N/A  
VaryingAppliedLoadLocation  N/A 
SubsequentAppliedLoads  Must be IfcStructuralLoadPlanarForce. 



VaryingAppliedLoads  N/A  

IfcShapeAspect  
Attribute  Implementation agreements  

ShapeRepresentations  Must be IfcShapeRepresentation 
Name  Not used.  
Description  Not used. 
ProductDefinitional  Not used. 
PartOfProductDefinitionShape  Not used.  

IfcShapeRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used. 
RepresentationType  Not used.  
Items  Must be one IfcCartesianPoint 

IfcCartesianPoint  
Attribute  Implementation agreements  

Coordinates  Must have three dimensions.  
Dim  N/A  

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Topological Straight Edge Face Representation 
Reference VBL-218 Version 2 Status Proposal 
Relationships Implements general concept ‘Surface Representation Straight Edge’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  

Name  Reserved. 
Description  Reserved.  
Representations  Must be one IfcTopologyRepresentation. 

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used. 
RepresentationType  Must be ‘Face’ 
Items  Must be one IfcFaceSurface. 

IfcFaceSurface  



Attribute  Implementation agreements  
Must be one IfcFaceOuterBound. Optionally also IfcFaceBounds as inner boundaries
of the face. Bounds  

FaceSurface  Must be IfcPlane. 
SameSense  N/A 

IfcFaceBound  
Attribute  Implementation agreements  

Bound  Must be IfcPolyLoop. 
Orientation  N/A  

IfcAxis2Placement3D  
Attribute  Implementation agreements  

Location  N/A  
Dim  N/A  
Axis  N/A  
RefDirection  Not used. 
P  N/A  

 

 

Additional information 

P21 example 

 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Topological Curved Edge Face Representation 
Reference VBL-219 Version 2 Status Proposal 
Relationships Implements general concept ‘Surface Representation Curved Edge’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ Bound >
+ Orientation

+ Bound >
+ Orientation

+ Bound >
+ Orientation

   Name
   Description
+ Representations >

OfProductRepresentation (INV) 

+ ContextOfItems >
  RepresentationIdentifier
RepresentationType

+ Items >

+ EdgeList >

+ EdgeStart >
+ EdgeEnd >
+ EdgeGeometry >
+ SameSense

+ VertexGeometry >

+ VertexGeometry >

+ Coordinates

+ Coordinates

+ Position >
+ Radius

+ Location >
   RefDirection >

+ Coordinates

+ DirectionRatios

+ EdgeStart >
+ EdgeEnd >

+ VertexGeometry >

+ VertexGeometry >

+ Coordinates

+ Coordinates

ShapeOfProduct (INV) 

+ EdgeElement >
+ Orientation >

+ Position >

+ Coordinates+ Location >
   Axis >
  RefDirection >

+ DirectionRatios

+ Bounds >
+ FaceSurface >
+ SameSense

Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  



Name  Reserved. 
Description  Reserved.  
Representations  Must be one IfcTopologyRepresentation. 

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used. 
RepresentationType  Must be ‘Face’. 
Items  Must be one IfcFaceSurface. 

IfcFaceSurface  
Attribute  Implementation agreements  

Bounds  N/A  
FaceSurface  Must be IfcPlane. 
SameSense  N/A  

IfcFaceBound  
Attribute  Implementation agreements  

Bound  Must be IfcEdgeLoop. 
Orientation  N/A  

IfcOrientedEdge  
Attribute  Implementation agreements  

EdgeStart  N/A  
EdgeEnd  N/A  
EdgeElement  Must be either IfcEdge or ifcEdgeCurve. 
Orientation  N/A  
.EdgeStart  N/A  
.EdgeEnd  N/A  

IfcVertexPoint  
Attribute  Implementation agreements  

VertexGeometry  Must be IfcCartesianPoint. 

IfcEdgeCurve  
Attribute  Implementation agreements  

EdgeStart  N/A  
EdgeEnd  N/A  
EdgeGeometry  Must be IfcCircle. 
SameSense  N/A  

 

 

1.

2. 3.

4.

1.

2. 3.

4.

OuterBoundary

 



Additional information 

P21 example 

 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Point Connection without Eccentricity Assignment 
Reference VBL-220 Version 2 Status Proposal 
Relationships Implements general concept ‘Non Eccentric Point Connection’. 
History Created 23.10.2006,  

improved 28.9.2007, 
Condition coordinate system added 17.1.2008 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

General 

In the IfcBoundaryCondition value (-1.) represents an infinitive large value – or a fixed connectivity with 
infinitive stiffness, value zero (0.) represents no stiffness or a free connectivity, value NIL ($) represents an 
unknown connectivity condition, any other value represents a finitive stiffness or spring connectivity in that 
direction or rotation. 

Usage in view definition diagram 

 
Instantiation diagram 

ConnectsStructuralMembers (INV) 

ConnectedBy (INV) 

+ GlobalId
+ OwnerHistory >
  Name
   Description
+ RelatingStructuralMember >
+ RelatedStructuralConnection >
   AppliedCondition >
   AdditionalConditions >

SupportedLength
ConditionCoordinateSystem >

   Name
   LinearStiffnessX
   LinearStiffnessY
   LinearStiffnessZ
   RotationalStiffnessX
   RotationalStiffnessY
   RotationalStiffnessZ

+ Coordinates

+ DirectionRatios

+ DirectionRatios

 
 

 

 

 

 

 

 



 

 

Implementation agreements  

IfcRelConnectsStructuralMember  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 

OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy 
data.  

Name  Reserved.  
Description  Reserved.  
RelatingStructuralMember  N/A  
RelatedStructuralConnection  Must be IfcStructuralPointConnection 
AppliedCondition  Must be IfcBoundaryNodeCondition. 
AdditionalConditions  Not used. 
SupportedLength  Not used. 

ConditionCoordinateSystem  The applied conditions are defined in this given coordinate system. 
Coordination system is defined relative to global coordinate system. 

IfcAxis2Placement3D 
Attribute  Implementation agreements  

Location  Giving location is mandatory, but while in this case it doesn’t have any 
special meaning (0,0,0) is used.  

Axis  N/A 
RefDirection  N/A 
 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Point Connection with Eccentricity Assignment 
Reference VBL-221 Version 4 Status Proposal 
Relationships Implements general concept ‘Eccentric Point Connection’. 
History Created 23.10.2006 

Improved 28.9.2007 
PointOnRelatedElement has been changed to Not used, 
Condition coordination system added 17.1.2008 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

General 

In the IfcBoundaryCondition value (-1.) represents an infinitive large value – or a fixed connectivity with 
infinitive stiffness, value zero (0.) represents no stiffness or a free connectivity, value NIL ($) represents an 
unknown connectivity condition, any other value represents a finitive stiffness or spring connectivity in that 
direction or rotation. 

Usage in view definition diagram 

 
Instantiation diagram 

ConnectsStructuralMembers (INV) 

ConnectedBy (INV) 

+ GlobalId
+ OwnerHistory >
  Name
   Description
+ RelatingStructuralMember >
+ RelatedStructuralConnection >
   AppliedCondition >
   AdditionalConditions >

SupportedLength
ConditionCoordinateSystem >

+ ConnectionConstrains >

   Name
   LinearStiffnessX
   LinearStiffnessY
   LinearStiffnessZ
   RotationalStiffnessX
   RotationalStiffnessY
   RotationalStiffnessZ

+ VertexGeometry > + Coordinates

+ Coordinates

+ DirectionRatios

+ DirectionRatios

 



 

Implementation agreements 

IfcRelConnectsWithEccentricity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingStructuralMember  N/A  
RelatedStructuralConnection  Must be IfcStructuralPointConnection. 
AppliedCondition  Must be IfcBoundaryNodeCondition. 
AdditionalConditions  Not used. 
SupportedLength  Not used. 
ConditionCoordinateSystem  Not used.  
ConnectionConstraint  Must be IfcConnectionPointGeometry. 

IfcConnectionPointGeometry  
Attribute  Implementation agreements  

PointOnRelatingElement  Must be IfcVertexPoint.  
PointOnRelatedElement  Not used. 

IfcAxis2Placement3D 
Attribute  Implementation agreements  

Location  Giving location is mandatory, but while in this case it doesn’t have any 
special meaning (0,0,0) is used.  

Axis  N/A 
RefDirection  N/A 

IfcVertexPoint  
Attribute  Implementation agreements  

VertexGeometry  
Must be IfcCartesianPoint. If the eccentricity point is the end node of the 
member, then the instance of the IfcVertexPoint, which is used by the member 
must be used. 

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Curve Connection without Eccentricity Assignment 
Reference VBL-222 Version 3 Status Proposal 
Relationships Implements general concept ‘Non Eccentric Curve Connection’. 
History Created 23.10.2006,  

improved 28.9.2007, 
Condition coordinate system added 17.1.2008 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

General 

In the IfcBoundaryCondition value (-1.) represents an infinitive large value – or a fixed connectivity with 
infinitive stiffness, value zero (0.) represents no stiffness or a free connectivity, value NIL ($) represents an 
unknown connectivity condition, any other value represents a finitive stiffness or spring connectivity in that 
direction or rotation. 

Usage in view definition diagram 

 
Instantiation diagram 

ConnectsStructuralMembers (INV) 

ConnectedBy (INV) 

+ GlobalId
+ OwnerHistory >
  Name
   Description
+ RelatingStructuralMember >
+ RelatedStructuralConnection >
   AppliedCondition >
   AdditionalConditions >
   SupportedLength

ConditionCoordinateSystem >

   Name
   LinearStiffnessByLengthX >
   LinearStiffnessByLengthY >
   LinearStiffnessByLengthZ >
   RotationalStiffnessByLengthX >
   RotationalStiffnessByLengthY >
   RotationalStiffnessByLengthZ >

+ Coordinates

+ DirectionRatios

+ DirectionRatios

 
 

 

 

 

 

 

 



Implementation agreements 

IfcRelConnectsStructuralMember  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved.  
RelatingStructuralMember  N/A  
RelatedStructuralConnection  Must be IfcStructuralCurveConnection 
AppliedCondition  Must be IfcBoundaryEdgeCondition. 
AdditionalConditions  Not used. 

SupportedLength  Only given if the support has actual width. Otherwise ‘$’ is used. Given in the 
units defined in the IfcProject’s UnitsInContext. 

ConditionCoordinateSystem  Not used. 
  

IfcAxis2Placement3D 
Attribute  Implementation agreements  

Location  Giving location is mandatory, but while in this case it doesn’t have any special 
meaning (0,0,0) is used.  

Axis  N/A 
RefDirection  N/A 

 

Additional information 

P21 example 

 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Curve Connection with Eccentricity Assignment 
Reference VBL-223 Version 3 Status Proposal 
Relationships Implements general concept ‘Non Eccentric Curve Connection’. 
History Created 23.10.2006,  

Documentation improved 28.9.2007, 
Condition coordinate system added 17.1.2008 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

General 

In the IfcBoundaryCondition value (-1.) represents an infinitive large value – or a fixed connectivity with 
infinitive stiffness, value zero (0.) represents no stiffness or a free connectivity, value NIL ($) represents an 
unknown connectivity condition, any other value represents a finitive stiffness or spring connectivity in that 
direction or rotation. 

Usage in view definition diagram 

 
Instantiation diagram 

+ Coordinates

ConnectsStructuralMembers (INV) 

ConnectedBy (INV) 

+ GlobalId
+ OwnerHistory >
  Name

   Description
+ RelatingStructuralMember >
+ RelatedStructuralConnection >
   AppliedCondition >
   AdditionalConditions >
   SupportedLength

ConditionCoordinateSystem >
+ ConnectionConstrains >

   Name
   LinearStiffnessByLengthX >
   LinearStiffnessByLengthY >
   LinearStiffnessByLengthZ >
   RotationalStiffnessByLengthX >
   RotationalStiffnessByLengthY >
   RotationalStiffnessByLengthZ >

+ CurveOnRelatingElement >
 CurveOnRelatedElement >

+ Coordinates+ Points >

+ Coordinates

+ DirectionRatios

+ DirectionRatios

 
 

 

 

 



 

 

Implementation agreements 

IfcRelConnectsWithEccentricity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingStructuralMember  N/A  
RelatedStructuralConnection  Must be IfcStructuralCurveConnection. 
AppliedCondition  Must be IfcBoundaryEdgeCondition. 
AdditionalConditions  Not used. 

SupportedLength  Only given if the support has actual width. Otherwise ‘$’ is used. Given in the 
units defined in the IfcProject’s UnitsInContext. 

ConditionCoordinateSystem  Not used.  
ConnectionConstraint  Must be IfcConnectionCurveGeometry. 

IfcAxis2Placement3D 
Attribute  Implementation agreements  

Location  Giving location is mandatory, but while in this case it doesn’t have any 
special meaning (0,0,0) is used.  

Axis  N/A 
RefDirection  N/A 

IfcConnectionCurveGeometry  
Attribute  Implementation agreements  

CurveOnRelatingElement  Must be IfcPolyline.  
CurveOnRelatedElement  Not used. 

IfcCartesianPoint  
Attribute  Implementation agreements  

Coordinates  Must have three dimensions. 
Dim  N/A  

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Point Connection Attributes 
Reference VBL-231 Version 1 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralPointConnection attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Applied Conditions 
Reference VBL-232 Version 1 Status Proposal 
Relationships  
History Created 23.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
   ObjectType
   ObjectPlacement >
   Representation >
   AppliedCondition >

 
Implementation agreements 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Boundary Point Support Conditions 
Reference VBL-233 Version 2 Status Proposal 
Relationships Implements general concept ‘Structural Point Support Conditions’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralPointConnection  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  

AppliedCondition  
Must be IfcBoundaryNodeCondition. Used for defining the conditions of node 
supports. The connection conditions are defined in relation entities of the 
connections.  

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Topological Vertex Representation 
Reference VBL-234 Version 2 Status Proposal 
Relationships Implements general concept ‘Vertex Representation’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements  

IfcProductDefinitionShape  
Attribute  Implementation agreements  

Name  Reserved. 
Description  Reserved. 
Representations  Must be one IfcTopologyRepresentation. 

IfcTopologyRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used.  
RepresentationType  Must be ‘Vertex’  
Items  Must be one IfcVertexPoint 

IfcCartesianPoint  
Attribute  Implementation agreements  

Coordinates  Must be three dimensions. 



Dim  N/A  

 

Additional information 

P21 example 

 
 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Boundary Edge Support Conditions 
Reference VBL-235 Version 2 Status Proposal 
Relationships Implements general concept ‘Structural Edge Support Conditions’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralCurveConnection  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  

AppliedCondition  
Must be IfcBoundaryEdgeCondition. Used for defining the conditions of edge 
supports. The connection conditions are defined in relation entities of the 
connections.   

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Curve Connection Attributes 
Reference VBL-236 Version 1 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralCurveConnection attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Associations 
Reference VBL-258 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociates  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data.  
Name  Reserved.  
Description  Reserved.  
RelatedObjects  N/A   
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Material Name 
Reference VBL-265 Version 2 Status Proposal 
Relationships Implements general concept ‘Material Name’. 
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesMaterial  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data.  
Name  Reserved. 
Description  Reserved.  
RelatedObjects  N/A  
RelatingMaterial  Must be IfcMaterial.  
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Generic Assignments 
Reference VBL-268 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssigns  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatedObjects  N/A  
RelatedObjectsType  N/A   
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Point Action Assignment 
Reference VBL-329 Version 2 Status Proposal 
Relationships Implements general concept ‘Point Action Assignment’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelConnectsStructuralActivity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change.  
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data.  
Name  Reserved.  
Description  Reserved.  
RelatingElement  N/A  
RelatedStructuralActivity  Must be IfcStructuralPointAction.  
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Linear Action Assignment 
Reference VBL-331 Version 2 Status Proposal 
Relationships Implements general concept ‘Linear Action Assignment’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelConnectsStructuralActivity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingElement  N/A  
RelatedStructuralActivity  Must be IfcStructuralLinearAction.  
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Single Force 
Reference VBL-332 Version 2 Status Proposal 
Relationships Implements general concept ‘Single Force’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

Name
   ForceX
   ForceY
   ForceZ
   MomentX
   MomentY
   MomentZ

+ GlobalId
+ OwnerHistory >
   Name
 Description

   ObjectType
   ObjectPlacement >
   Representation >
+ AppliedLoad >
+ GlobalOrLocal
+ DestablizingLoad
+ ProjectedOrTrue
 CausedBy >

 
Implementation agreements 

IfcStructuralPointAction  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  Must be IfcStructuralLoadSingleForce. 
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
 

Additional information 



P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Linear Force 
Reference VBL-335 Version 2 Status Proposal 
Relationships Implements general concept ‘Linear Force’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralLinearAction  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  Must be IfcStructuralLoadLinearForce. 
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
ProjectedOrTrue  N/A  

 

Additional information 



P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Planar Action Assignment 
Reference VBL-336 Version 2 Status Proposal 
Relationships Implements general concept ‘Planar Action Assignment’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelConnectsStructuralActivity  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data.  
Name  Reserved.  
Description  Reserved.  
RelatingElement  N/A  
RelatedStructuralActivity  Must be IfcStructuralPlanarAction.  
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Arbitrary Straight Edge Closed Profile Name and Section 
Associations 
Reference VBL-337 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved. 
RelatedObjects  N/A  
RelatingProfileProperties  Must be IfcGeneralProfileProperties. 
ProfileSectionLocation  Not used. 

ProfileOrientation  

For IfcStructuralCurveMember it is a rotation about the longitudinal axis of the 
underlying curve, the x axis is determined by a line from the start vertex to the end 
vertex. 
   
If the longitudinal axis is not parallel to the structural z axis of the structural 



coordinate system of the analysis model, i.e. the curve member is a beam (or non-
vertical member), the ProfileOrientation defaults to [0.,0.,1.] (if the z axis is not 
orthogonal to the x axis, an adjustment is made to maintain orthogonality). The β 
angle is then measured from the structural z axis to determine the location of the 
structural z axis of the profile.  
 
If the longitudinal axis is parallel to the structural z axis of the structural coordinate 
system of the analysis model, i.e. the curve member is a column, the 
ProfileOrientation defaults to [1.,0.,0.]. The β angle is then measured from the 
structural x axis to determine the location of the structural z axis of the profile.  
If the ProfileOrientation attribute is given as an IfcDirection, it would default to:  
For 'beams' as [0., sinβ, cosβ ]  
For 'columns' as [cosβ, -sinβ, 0.]  
 

IfcGeneralProfileProperties  
Attribute  Implementation agreements  

ProfileName  The profile name associated to the structural member is entered here. 
ProfileDefinition  Must be IfcArbitraryClosedProfileDef. 
PhysicalWeight  Not used.  
Perimeter  Not used. 
MinimumPlateThickness  Not used. 
MaximumPlateThickness  Not used. 
CrossSectionArea  Not used. 

IfcArbitraryClosedProfileDef  
Attribute  Implementation agreements  

ProfileType  Must be AREA. 
ProfileName  Not used. 
OuterCurve  Must be IfcPolyline. 

IfcPolyline  
Attribute  Implementation agreements  

Dim  N/A  

Points  The polyline must be closed. The given first and the last point must be the same. 
Coordinated must have three dimensions. 

 

Additional information 

P21 example 

 
 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 



 



IFC Release Specific Concept Description (IFC2x3) 

Arbitrary Curved Edge Closed Profile Name and Section 
Associations 
Reference VBL-338 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 



Description  Reserved. 
RelatedObjects  N/A  
RelatingProfileProperties  Must be IfcGeneralProfileProperties. 
ProfileSectionLocation  Not used. 
ProfileOrientation  Not used. 

IfcGeneralProfileProperties  
Attribute  Implementation agreements  

ProfileName  The profile name associated to the structural member is entered here. 
ProfileDefinition  Must be IfcArbitraryClosedProfileDef. 
PhysicalWeight  Not used.  
Perimeter  Not used. 
MinimumPlateThickness  Not used. 
MaximumPlateThickness  Not used. 
CrossSectionArea  Not used. 

IfcArbitraryClosedProfileDef  
Attribute  Implementation agreements  

ProfileType  Must be AREA. 
ProfileName  Not used. 
OuterCurve  Must be Ifc2DCompositeCurve. 

Ifc2DCompositeCurve  
Attribute  Implementation agreements  

Dim  N/A  
Segments  N/A  
SelfIntersect  Not used. 
NSegments  N/A  
ClosedCurve  N/A  

IfcCompositeCurveSegment  
Attribute  Implementation agreements  

Transition  Must be CONTINUOUS.  
SameSense  N/A  
ParentCurve  Must be IfcPolyline or/and IfcTrimmedCurve. 
Dim  N/A  

IfcTrimmedCurve  
Attribute  Implementation agreements  

Dim  N/A  
BasisCurve  Must be IfcCircle. 
Trim1  Must be IfcCartesianPoint.  
Trim2  Must be IfcCartesianPoint.  
SenseAgreement  N/A  
MasterRepresentation  N/A  

IfcCircle  
Attribute  Implementation agreements  

Dim  N/A  
Position  Must be IfcAxis2Placement2D  
Radius  N/A  

IfcCartesianPoint  
Attribute  Implementation agreements  

Coordinates  Must be two dimensions. 
Dim  N/A   
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Parametric Profile Name and Section Associations 
Reference VBL-339 Version 2 Status Proposal 
Relationships  
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved. 
RelatedObjects  N/A  
RelatingProfileProperties  Must be IfcGeneralProfileProperties. 
ProfileSectionLocation  Not used. 
ProfileOrientation  Not used. 

IfcGeneralProfileProperties  
Attribute  Implementation agreements  

ProfileName  The profile name associated to the structural member is entered here. 

ProfileDefinition  Not used. The profile library values of the profile of the importing application will be 
used. The profile is recognized by its profile name. 

PhysicalWeight  Not used. 
Perimeter  Not used. 
MinimumPlateThickness  Not used. 
MaximumPlateThickness  Not used. 
CrossSectionArea  Not used.  
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 



 



IFC Release Specific Concept Description (IFC2x3) 

Linear Force Varying 
Reference VBL-340 Version 2 Status Proposal 
Relationships Implements general concept ‘Linear Force Varying’. 
History Created 23.10.2006, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcStructuralLinearActionVarying  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
ObjectPlacement  N/A  
Representation  N/A  
AppliedLoad  Must be IfcStructuralLoadLinearForce. 
GlobalOrLocal  N/A  
DestabilizingLoad  N/A  
CausedBy  N/A  
ProjectedOrTrue  N/A  



VaryingAppliedLoadLocation  N/A  
SubsequentAppliedLoads  Must be IfcStructuralLoadLinearForce. 
VaryingAppliedLoads  N/A  

IfcShapeAspect  
Attribute  Implementation agreements  

ShapeRepresentations  Must be IfcShapeRepresentation 
Name  Not used.  
Description  Not used. 
ProductDefinitional  Not used. 
PartOfProductDefinitionShape  Not used.  

IfcShapeRepresentation  
Attribute  Implementation agreements  

ContextOfItems  N/A  
RepresentationIdentifier  Not used. 
RepresentationType  Not used.  
Items  Must be one IfcPointOnCurve. 

IfcPointOnCurve  
Attribute  Implementation agreements  

BasisCurve  Reference to the IfcCurve defined in the topological representation of the 
action.  

PointParameter  N/A  
Dim  N/A 

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Point Action Attributes 
Reference VBL-342 Version 1 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralPointAction attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Linear Action Attributes 
Reference VBL-343 Version 1.0 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralLinearAction attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Loaded by Three Level Hierarchy 
Reference VBL-445 Version 3 Status Proposal 
Relationships Implements general concept VBL-116 “Structural Loaded by” 
History Created 23.10.2006,  

improved 27.9.2007, 
definition of the hierarchy improved 11.11.2007, 
Old Loaded by –concept is now this one 17.1.2008 

Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Instantiation diagram 

 



 
Implementation agreements 

IfcStructuralAnalysisModel  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  
PredefinedType  N/A  
OrientationOf2DPlane  N/A  

LoadedBy  LoadedBy. Must be list of IfcStructuralLoadGroups, which have 
LOAD_COMBINATION for PredefinedType 

HasResults  N/A  

IfcStructuralLoadGroup  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  
ObjectType  N/A  

PredefinedType  Different values must be used in the different levels of the hierarchy. See 
the instantiation diagram above. 

ActionType  Different values must be used in the different levels of the hierarchy. See 
the instantiation diagram above. 

ActionSource  Different values must be used in the different levels of the hierarchy. See 
the instantiation diagram above.  

Coefficient  N/A  

Purpose  

For ‘load combination’ the allowed values are: ‘ULS’, ‘SLS’, ‘ALS’. ‘ULS’ 
is for Ultimate Loading System. ‘SLS’ is for Service Loading System. 
‘ALS’ is for Accident Loading System. This only used for 
IfcStructuralLoadGroup, which has LOAD_COMBINATION for 
PredefinedType.  

IfcRelAssignsToGroup  
Attribute  Implementation agreements  

GlobalId  N/A  
OwnerHistory  N/A  
Name  N/A  
Description  N/A  

RelatedObjects  

For instances which are related to IfcStructuralLoadGroups having 
LOAD_COMBINATION for PredefinedType, these must be 
IfcStructuralLoadGroups having LOAD_COMBINATION_GROUP as 
PredefinedType. 
 
For instances which are related to IfcStructuralLoadGroups having 
LOAD_COMBINATION_GROUP for PredefinedType, these must be 
IfcStructuralLoadGroups having LOAD_CASE as PredefinedType. 
 
For instances which are related to IfcStructuralLoadGroups having 
LOAD_CASE for PredefinedType, these must be IfcStructuralActions.  

RelatedObjectsType  N/A  
RelatingGroup  N/A 

 
Note that the whole hierarchy must always be implemented, when supporting this concept. If the exchanged load 
combination doesn’t need all the levels of the hierarchy, then dummy levels has to be modeled. 
 
 
 



 

Additional information 

P21 example 

 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Profile Properties 
Reference VBL-446 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 

 

 

 

 

 

 



 

Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved. 
RelatedObjects  N/A  
RelatingProfileProperties  Must be IfcGeneralProfileProperties. 
ProfileSectionLocation  Not used. 
ProfileOrientation  Must be IfcDirection. 

IfcStructuralProfileProperties 
Attribute  Implementation agreements  
ProfileName  The profile name associated to the structural member is entered here. 

ProfileDefinition  Not used. The profile library of the importing application will be used. The profile 
is recognized and mapped to the library by its name. 

PhysicalWeight  <Open>  
Perimeter  <Open>  
MinimumPlateThickness  <Open>  
MaximumPlateThickness  <Open>  
CrossSectionArea  <Open>  
TorsionalConstantX  <Open>  
MomentOfInertiaYZ  <Open>  
MomentOfInertiaY  <Open>  
MomentOfInertiaZ  <Open>  
WarpingConstant  <Open>  
ShearCentreZ  <Open>  
ShearCentreY  <Open>  
ShearDeformationAreaZ  <Open>  
ShearDeformationAreaY  <Open>  
MaximumSectionModulusY  <Open>  
MinimumSectionModulusY  <Open>  
MaximumSectionModulusZ  <Open>  
MinimumSectionModulusZ  <Open>  
TorsionalSectionModulus  <Open>  
CentreOfGravityInX  <Open>  
CentreOfGravityInY  <Open>  
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Steel Profile Properties 
Reference VBL-447 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 

 

 

 



Implementation agreements 

IfcRelAssociatesProfileProperties  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved. 
RelatedObjects  N/A  
RelatingProfileProperties  Must be IfcGeneralProfileProperties. 
ProfileSectionLocation  Not used. 
ProfileOrientation  Must be IfcDirection. 

IfcStructuralSteelProfileProperties 
Attribute  Implementation agreements  
ProfileName  The profile name associated to the structural member is entered here. 

ProfileDefinition  Not used. The profile library of the importing application will be used. The profile 
is recognized and mapped to the library by its name. 

PhysicalWeight  <Open>  
Perimeter  <Open>  
MinimumPlateThickness  <Open>  
MaximumPlateThickness  <Open>  
CrossSectionArea  <Open>  
TorsionalConstantX  <Open>  
MomentOfInertiaYZ  <Open>  
MomentOfInertiaY  <Open>  
MomentOfInertiaZ  <Open>  
WarpingConstant  <Open>  
ShearCentreZ  <Open>  
ShearCentreY  <Open>  
ShearDeformationAreaZ  <Open>  
ShearDeformationAreaY  <Open>  
MaximumSectionModulusY  <Open>  
MinimumSectionModulusY  <Open>  
MaximumSectionModulusZ  <Open>  
MinimumSectionModulusZ  <Open>  
TorsionalSectionModulus  <Open>  
CentreOfGravityInX  <Open>  
CentreOfGravityInY  <Open>  
ShearAreaZ  <Open>  
ShearAreaY  <Open>  
PlasticShapeFactorY  <Open>  
PlasticShapeFactorZ  <Open> 
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 
 



IFC Release Specific Concept Description (IFC2x3) 

Mechanical Concrete Material Properties 
Reference VBL-448 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

I 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Mechanical Steel Material Properties 
Reference VBL-449 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

I 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Point Result 
Reference VBL-450 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

Implementation agreements 

IfcRelConnectsStructuralActivity 
Attribute  Implementation agreements  
GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved.  
RelatingElement  Must be some of the IfcStructuralItem’s subtypes. 
RelatedStructuralActivity  Must be IfcStructuralPointReaction. 

IfcStructuralPointReaction 
Attribute  Implementation agreements  
GlobalId  <Open>  
OwnerHistory  <Open>  

Name  

‘MIN’ if minimum values are presented. 
‘MAX’ if maximum values are presented.  
‘END’ if values for end or start points of the member are presented. 
‘INT’ if values for intermediate points of the member are presented. 
 
Note that for MIN and MAX the different forces and moments are usually in the 
different points, so different instances of IfcReaction for them has to be created. 

Description  <Open>  
ObjectType  <Open>  

ObjectPlacement  
Must be IfcLocalPlacement. The point for the internal forces is presented in the 
local coordinate system of the StructuralItem. The point must be on the axis of the 
relative curve member or within the surface of the relative surface member. 

Representation  <Open>  

AppliedLoad  Must be IfcStructuralLoadSingleForceWarping. Note that not all the values must 
not be presented for all the instances. 

GlobalOrLocal  <Open>  

IfcLocalPlacement 
Attribute  Implementation agreements  
PlacementRelTo  References to the IfcLocalPlacement of the relative Structural Item. 

RelativePlacement  The point where the internal forces affect are given in the local coordinate system 
of the relative structural item. 

 
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Displacement 
Reference VBL-451 Version 1 Status Proposal 
Relationships  
History Created 31.1.2008 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

Implementation agreements 

IfcRelConnectsStructuralActivity 
Attribute  Implementation agreements  
GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved.  
RelatingElement  Must be some of the IfcStructuralItem’s subtypes. 
RelatedStructuralActivity  Must be IfcStructuralPointReaction. 

IfcStructuralPointReaction 
Attribute  Implementation agreements  
GlobalId  <Open>  
OwnerHistory  <Open>  

Name  

‘MIN’ if minimum values are presented. 
‘MAX’ if maximum values are presented.  
‘END’ if values for end or start points of the member are presented. 
‘INT’ if values for intermediate points of the member are presented. 
 
Note that for MIN and MAX the different forces and moments are usually in the 
different points, so different instances of IfcReaction for them has to be created. 

Description  <Open>  
ObjectType  <Open>  

ObjectPlacement  
Must be IfcLocalPlacement. The point for the internal forces is presented in the 
local coordinate system of the StructuralItem. The point must be on the axis of the 
relative curve member or within the surface of the relative surface member. 

Representation  <Open>  

AppliedLoad  Must be IfcStructuralLoadSingleDisplacementDistortion. Note that not all the 
values must be presented for all the instances. 

GlobalOrLocal  <Open>  

IfcLocalPlacement 
Attribute  Implementation agreements  
PlacementRelTo  References to the IfcLocalPlacement of the relative Structural Item. 

RelativePlacement  The point where the displacement takes place is given in the local coordinate 
system of the relative structural item. 

 
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Model Attributes 
Reference VBL-154 Version 1.0 Status Proposal 
Relationships  
History Created 25.3.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
General 

The concept groups the IfcStructuralAnalysisModel attributes defined inside the entity. 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Model Predefined Type 
Reference VBL-155 Version 1.0 Status Proposal 
Relationships Implements generic static concept ‘Structural Analysis Model Type’. 
History Created 5.10.2006 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

This type definition is used to distinguish between different types of structural analysis models. The analysis 
models are differentiated by their dimensionality. 
 
- PredefinedType. Allowed values are: IN_PLANE_LOADING_2D, OUT_PLANE_LOADING_2D, 

LOADING_3D. 
- OrientationOf2DPlane. Used only with IN_PLANE_LOADING_2D, OUT_PLANE_LOADING_2D. The 

orientation is needed to define the upright direction to the focused plane (z-axes). This is needed because 
all data for the structural analysis model (structural members, structural activities) are defined by using 3-
D space. 

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Group Assignment 
Reference VBL-157 Version 2 Status Proposal 
Relationships Extends adapter concept ‘Generic Assignment’ 
History Created 16.3.2007, improved 28.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
+ RelatedObjects >
   RelatedObjectsType
+ RelatingGroup >

HasAssignments (INV) 

HasAssignments (INV) 

 
Implementation agreements 

IfcRelAssignsToGroup  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved.  
Description  Reserved. 
RelatedObjects  N/A  
RelatedObjectsType  N/A  
RelatingGroup  N/A  
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Model Group Assignment 
Reference VBL-159 Version 2 Status Proposal 
Relationships Implements general concept VBL-115 “Structural Analysis Model Members” 
History Created 23.10.2006, improved 27.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

Structural Analysis Model Group Assignment lists all the structural items used in the specific instance of an 
analysis model. 

IfcRelAssignsToGroup  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  

RelatedObjects  List of all the IfcStructuralItems assigned to the IfcStructuralAnalysisModel. Objects in 
the list may be any subtype of IfcStructuralItem.  

RelatedObjectsType  Not used. 
RelatingGroup  Must be one IfcStructuralAnalysisModel. 

 

Additional information 

P21 example 



This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Services Buildings 
Reference VBL-163 Version 2 Status Proposal 
Relationships  
History Created 23.10.2006, improved 27.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

 
Implementation agreements 

IfcRelServicesBuildings  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingSystem  N/A  
RelatedBuildings  N/A  
 
 
This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
 



IFC Release Specific Concept Description (IFC2x3) 

Structural Analysis Model Building Assignment 
Reference VBL-164 Version 2 Status Proposal 
Relationships Implements generic concept “Related Building” 
History Created 23.10.2006, improved 27.9.2007 
Authors Sakari Lehtinen 
Document Owner Virtual Building Laboratory @ TUT (sakari.lehtinen@tut.fi) 

Usage in view definition diagram 

 
Instantiation diagram 

+ GlobalId
+ OwnerHistory >
   Name
   Description
+ RelatingSystem >
+ RelatedBuildings >

ServicesBuildings (INV) 

ServicedBySystems (INV) 

 
Implementation agreements  

IfcRelServicesBuildings  
Attribute  Implementation agreements  

GlobalId  Providing a GUID is mandatory, but the GUID is allowed to change. 
OwnerHistory  Providing an OwnerHistory is mandatory, but it is allowed to use dummy data. 
Name  Reserved. 
Description  Reserved.  
RelatingSystem  Must be one IfcStructuralAnalysisModel. 

RelatedBuildings  Must be one IfcBuilding. NOTE: Each IfcBuilding may have several 
IfcStructuralAnalysisModel assigned to it. 

 

Additional information 

P21 example 

 

This document uses the official IFC Model View Definition Format version 1.1.0. of the IAI (www.iai-international.org) 
The content of this document has to be certified by the IAI before becoming part of an official IFC Model View Definition. 
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