






Appendix C                                                   IFC Concepts  

 

315 

 
 

IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Building Element-Bounding Box 

Reference, Page UMG-22, 22/1 Version  V-1 Status Draft 

Relationships IfcBoundingBox History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                         

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  

Every semantic object having a physical extent might have a minimum default 

representation of a bounding box. The bounding box is therefore also used as minimal 

geometric representation for any geometrically represented object. Therefore the 

IfcBoundingBox is subtyped from IfcGeometricRepresentationItem. 

Definition from ISO/CD 10303-42:1992: A box domain is an orthogonal box parallel to the 

axes of the geometric coordinate system which may be used to limit the domain of a half 

space solid. A box domain is specified by the coordinates of the bottom left corner, and the 

lengths of the sides measured in the directions of the coordinate axes. 

Entity Type Detailed Definition: 

IfcBoundingBox is the main entity and subtype of IfcGeometricRepresentationItem. It 

facilitates representation of geometry which have three coordinate axes. It is identified by a 

corner point through the Corner attribute to an instance of IfcCartesianPoint. The attributes 

Xdim, YDim and ZDim provide lenghts in three directions of the coordinate system as the 

type of IfcLenghtMeasure.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Building Element-Bounding Box 

Reference, Page UMG-22, 22/2 Version  V-1 Status Draft 

Relationships IfcBoundingBox History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                         

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

Instantiation Details: 

In this instantiation diagram a building element, ‘wall’ is illustrated with bounding box 

shape representation.   

Instantiation Details: 

This instantiation diagram shows instance of IfcWall (1) and its representation via          

bounding box shape definition entities. IfcWall is associated directly with Representation               

attribute to an instance of  IfcProductDefinitionShape (3) which keeps the instance of 

IfcShapeRepresentation (4). IfcShapeRepresentation keeps its Items attribute to an instance 

of IfcBoundingBox attribute (5) which also holds its Corner attribute to an instance of 

IfcCartesianPoint (6). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IfcWall (1) 

GloballId: ‘3DwF3zyUj9bgjuviHLMq55’ 

Namw: ‘Concrete Wall 112’ 

Description: ‘C25 Concrete Wall’ 

IfcOwnerHistory (2) 

State: READWRITE 

Change Action:MODIFIEADDED 

Last Modified Date: 20060520 

Creation Date:20070520 

OwnerHistory 

IfcProductDefinitionShape (3) 

Name : WallShapeDefinition 
IfcShapeRepresentation (4) 

RepresentationIdentifier: ‘WABO’ 

Representation Type: ‘BoundingBox’ 

 

Representations 

IfcBoundingBox (5) 

XDim: 5000.0 

YDim: 4300.0 

Zdim: 3500.0 

Items 

IfcCartesianPoint(6) 

 

Representation 

Corner 
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IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Building Element-Swept Area Solid 

Reference, Page UMG-23, 23 Version  V-1 Status Draft 

Relationships IfcSweptAreaSolid History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                    

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 

Definition: 

This concept is formalized in order to show building element and its shape representation 

through the swept shape expression, according to the IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Building Element 

Reference, Page UMG-23, 23/1 Version  V-1 Status Draft 

Relationships IfcSweptAreaSolid History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  
The swept area is defined by a cross section (also referred to as profile), which is given as a 

closed two-dimensional boundary on an implicit plane. The swept area is defined in the xy 

plane of the position coordinate system, which is given for the swept area solid. 

The extruded area solid (IfcExtrudedAreaSolid) is defined by sweeping a bounded planar 

surface. The direction of the extrusion is given by the ExtrudedDirection attribute and the 

length of the extrusion is given by the Depth attribute. If the planar area has inner 

boundaries, i.e. holes defined, then those holes shall be swept into holes of the solid. 

The IfcProfileDef is the supertype of all definitions of standard and arbitrary profiles within 

IFC. It is used to define a standard set of commonly used profiles by their parameters or by 

their explicit curve geometry. Those profile definitions are used within the geometry and 

geometric model resource to create either swept surfaces, swept area solids, or sectioned 

spines.  

The purpose of the profile definition within the swept surfaces or swept area solids is to 

define a uniform cross section being swept: 

along a line (extrusion) using IfcSurfaceOfLinearExtrusion or IfcExtrudedAreaSolid  

along a circular arc (revolution) using IfcSurfaceOfRevolution or IfcRevolvedAreaSolid  

along a directrix lying on a reference surface using IfcSurfaceCurveSweptAreaSolid  

The purpose fo the profile definition within the sectioned spine is to define a varying cross 

sections at several positions along a spine curve. The subtype IfcDerivedProfileDef is 

particularly suited to provide the consecutive profiles to be based on transformations of the 

start profile and thus maintaining the identity of vertices and edges.  

Entity Type Detailed Definition: 

IfcSweptAreaSolid and IfcExtrudedAreaSolid are the main entities to represent cross section 

profile definition which extruded along a vector. These classes are the subtypes of 

IfcGeometricRepresentationItem. The extruded arae is represented via its  swept area, 

position, direction and depth of extrusion. The position is represented through Position 

attribute and connects it to instance of IfcAxis2Placement3D. The swept area is represented 

through the attribute SweptArea, to be defined as a profile definition of type IfcProfileDef 

(Although there are several subtypes of IfcProfileDef is exist within IFC specification, only 

the IfcRectangelProfileDef is illustrated here). The direction is defined through 

ExtrudedDirection definition and connected to IfcDirection entity. These entities are 

subtype of IfcProduct which also provides to represent connection to building elements. 
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Building Element-Swept Area Solid 

Reference, Page UMG-23, 23/2 Version  V-1 Status Draft 

Relationships IfcSweptAreaSolid History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

Instantiation Details: 

In this instantiation diagram a building element, ‘wall’ is illustrated with extrusion shape 

representation.   

Instantiation Details: 

This instantiation diagram shows instance of IfcWall (1) and its representation via          

extrusion shape definition entities. IfcWall is associated directly with Representation               

attribute to instance of  IfcProductDefinitionShape (3) which keeps the instance of 

IfcShapeRepresentation (4). IfcShapeRepresentation keeps its Items attribute an instance of 

IfcExtrudedSolidArea (5) which also holds its Position attribute an instance of 

IfcAxis2placement3D (11), its SweptArea attribute an instance of IfcRectangleProfileDef  

(7), and its ExtrudedDirection  attribute an instance of  IfcDirection (6).  
 

 

 

 

 

 
 

IfcWall (1) 

GloballId: ‘3DwF3zyUj9bgjuviHLMq55’ 

Namw: ‘Concrete Wall 112’ 

Description: ‘C25 Concrete Wall’ 

IfcOwnerHistory (2) 

State: READWRITE 

Change Action:MODIFIEADDED 

Last Modified Date: 20060520 

Creation Date:20070520 

OwnerHistory 

IfcProductDefinitionShape (3) 

Name : WallShapeDefinition 
IfcShapeRepresentation (4) 

RepresentationIdentifier: ‘WABO’ 

Representation Type: ‘SweptSolid’ 

 

Representations 

IfcExtrudedAreSolid (5) 

 

Items 

IfcRectangleProfileDef  (7) 

Profile Type: Area 

XDim: 500.0 

YDim: 3500.0 

 

IfcCartesionPoint (12)  

IfcAxis2Placement3D (11) 

Representation 

Position 

IfcCartesionPoint (13)  

IfcCartesionPoint (14)  

Location 

Axis 

RefDirection 

SweptArea 

Position IfcCartesianPoint  (9) 

 

IfcDirection (10) 

 

Location 

RefDirection 

IfcDirection (6) 

 

ExtrudedDirection 

IfcAxis2Placement2D (8)  

 



          IT Supported CPM Methodology Based on Process and Product Model and Quality Management 
 

 

320 

 

IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Building Element-Geometric Representation Item 

Reference, Page UMG-24, 24 Version  V-1 Status Draft 

Relationships IfcGeometricRepresentationItem History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 
 

Definition: 

This concept is formalized in order to show building element structure and its geometric 

representation, according to IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Building Element-Geometric Representation Item 

Reference, Page UMG-24, 24/1 Version  V-1 Status Draft 

Relationships IfcGeometricRepresentaitonItem History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  
The derivation of the dimensionality of the IfcGeometricRepresentationItem is different to 

STEP, there is a specific derived attribute at each class that defines the dimensionality, 

whereas STEP does it for the representation_context and requires all 

geometric_representation_item's to have the same dimensionality therein.  

The definition of swept area solids as goemetric representation items is different to STEP, it 

is based on a set of predefined profiles (or cross sections), i.e. a set of parameterized 

geometric primitives widely supported in the industry. Those profiles are used to create 

volumes through extrusion, revolution and cross section based sweep operations. This 

method was called attribute driven geometric representation and it was formerly known as 

implicit geometry in IFC.  

NOTE: Corresponding STEP entity: geometric_representation_item. Please refer to ISO/IS 

10303-42:1994, p. 22 for the final definition of the formal standard. The following changes 

have been made: It does not inherit from ISO/IS 10303-43:1994 entity representation_item. 

The derived attribute Dim is demoted to the appropriate subtypes. The WR1 has not been 

incorporated. Not all subtypes that are in ISO/IS 10303-42:1994 have been added to the 

current IFC Release.  

Definition from ISO/CD 10303-43:1992: An geometric representation item is a 

representation item that has the additional meaning of having geometric position or 

orientation or both..  

Entity Type Detailed Definition: 

In order to formalize shape representations of IfcProduct, IfcGeometricRepresentationItem 

which defines dimensionality for each class attributes can be used. The geometric 

representation items as set of predefined profiles are used to derive volumes through, 

extrusion, revolution and cross section based sweep operations.  

IfcPlacement is used to define the local environment for the definition of a geometry item. 

IfcPoint provides a location in some real Cartesian coordinate space R
m

, for m = 1, 2 or 3. 

IfcVector is defined in terms of the direction and magnitude of the vector. IfcCurve can be 

envisioned as the path of a point moving in its coordinate space. IfcSurface can be 

envisioned as a set of connected points in 3-dimensional space which is always locally 2-

dimensional, but need not be a manifold. IfcSolidModel is a complete representation of the 

nominal shape of a product such that all points in the interior are connected. The 

IfcGeometricSet is used for the exchange of shape representations consisting of (2D or 3D) 

points, curves, and/or surfaces, which do not have a topological structure (such as 

connected face sets or shells) and are not solid models (such as swept solids, CSG or Brep). 

This concept does not include any instantiation diagram. The related instantiations are 

shown within Topological Representation Item concept. 
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IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Building Element-Representation Item 

Reference, Page UMG-25, 25 Version  V-1 Status Draft 

Relationships 

IfcRepresentation, 

IfcRepresentationItem History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 
 

Definition: 

This concept is formalized in order to show building element and its representation through 

the representation item, according to the IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Building Element-Representation Item 

Reference, Page UMG-25, 25/1 Version  V-1 Status Draft 

Relationships 

IfcRepresentation, 

IfcRepresentationItem History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  

The IfcRepresentation defines the general concept of representing product properties. 

Definition from ISO/CD 10303-43:1992: A representation is one or more representation 

items that are related in a specified representation context as the representation of some 

concept.  

The IfcRepresentationItem is used within (and only within - directly or indirectly through 

other IfcRepresentationItem's or IfcShapeAspect's) an IfcRepresentation to represent an 

IfcProductRepresentation. Most commonly these IfcRepresentationItem's are geometric or 

topological representation items, that can (but not need to) have presentation style 

infomation assigned. 

Definition from ISO/CD 10303-43:1992: A representation item is an element of product 

data that participates in one or more representations or contributes to the definition of 

another representation item. A representation item contributes to the definition of another 

representation item when it is referenced by that representation item. 

Entity Type Detailed Definition: 

IfcRepresentation entity provides to represent all subtypes of IfcProduct such 

IfcBuildingElements. The Representation attribute connects IfcProductRepresentation and 

its subtypes, such as IfcProductDefinitionShape to an instance of IfcRepresentation. 

IfcRepresentation can be a shape which is represented by IfcShapeRepresentation, or 

topology which is represented by IfcTopologyRepresentation or styled which is represented 

by IfcStyledRepresentation. Each of them consist of representation items through the Items 

attribute. These items can be styled, geometric, topological and mapped items which 

together constitute the specific representation item.   
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Building Element-Representation Item 

Reference, Page UMG-25, 25/2 Version  V-1 Status Draft 

Relationships 

IfcRepresentation, 

IfcRepresentationItem History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                 

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

Instantiation Details: 

In this instantiation diagram a building element, ‘wall’ is illustrated with shape 

representations. 

Instantiation Details: 
This instantiation diagram shows instance of IfcWall (1) and its shape representations. 

IfcWall is associated directly with Representation attribute to an instance of  

IfcProductDefinitionShape (3) which keeps the instance of IfcShapeRepresentations (4) (5).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IfcWall (1) 

GloballId: ‘3DwF3zyUj9bgjuviHLMq55’ 

Namw: ‘Concrete Wall 112’ 

Description: ‘C25 Concrete Wall’ 

IfcOwnerHistory (2) 

State: READWRITE 

Change Action:MODIFIEADDED 

Last Modified Date: 20060520 

Creation Date:20070520 

OwnerHistory 

IfcProductDefinitionShape (3) 

Name : WallShapeDefinition 
IfcShapeRepresentation (4) 

RepresentationIdentifier: ‘WASS’ 

Representation Type: ‘SweptSolid’ 

 

IfcShapeRepresentation (5)  

RepresentationIdentifier: ‘WABB’ 

Representation Type: ‘Bounding Box’ 

 

Representation 

Representations 
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IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Building Element-Representation Map 

Reference, Page UMG-26, 26 Version  V-1 Status Draft 

Relationships IfcRepresentationMap History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 
 

Definition: 

This concept is formalized in order to show building element structure and its shape via 

representation map according to IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Building Element-Representation Map 

Reference, Page UMG-26, 26/1 Version  V-1 Status Draft 

Relationships IfcRepresentationMap History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  
An IfcRepresentationMap defines the base definition (also referred to as block, cell or 

macro) within the mapping origin, defined as the placement coordinate system. The 

representation map is restricted to Cartesian mapping. 

NOTE: Corresponding STEP entity: representation_map. Please refer to ISO/IS 10303-

43:1994, for the final definition of the formal standard. The following changes have been 

made: The mapping_origin (MappingOrigin) is constrained to be of type axis2_placement 

(IfcAxis2Placement).  

Definition from ISO/CD 10303-43:1992: A representation map is the identification of a 

representation and a representation item in that representation for the purpose of mapping. 

The representation item defines the origin of the mapping. The representation map is used 

as the source of a mapping by a mapped item.  

NOTE: The definition of a mapping which is used to specify a new representation item 

comprises a representation map and a mapped item entity. Without both entities, the 

mapping is not fully defined. Two entities are specified to allow the same source 

representation (representation.map.mapped_representation) to be mapped into multiple new 

representations (mapped_item). 

Entity Type Detailed Definition: 

In order to define shape, reused it and to avoid unnecessary repetition, Representation Map 

is possesed. The IfcMappedItem which is the main class, supports representation                 

of the supplement occurance of a specific item which is referenced through the 

MappingSource attribute.This connectIfcMappedItem to IfcRepresentationMap instance. 

The IfcRepresentationMap referenced through MappedRepresentation attribute to a shape 

in this context.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Building Element-Representation Map 

Reference, Page UMG-26, 26/2 Version  V-1 Status Draft 

Relationships IfcRepresentationMap History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

 

IfcBuildingElement (1) 

GlobalId: ‘4EzGavOk90hiuKLNAqt65’  

Name: ‘Windows 110’ 

Description: ‘PVC Windows’ 

IfcBuildingElement (2) 

GlobalId: ‘3DwFzyUj9bgjuviHLMq55’ 

Name: ‘Windows 111’ 

Description: ‘PVC Windows’ 

IfcRelDefinesByType (3) 

GlobalId: ‘GF47D0GD58BG5G2DCDCF78’ 

Name: $ 

Description: $ 

IfcBuildingElementType (4) 

GlobalId: ‘G5CB66D38CB35BB801GC9D’ 

Name: ‘Windows’ 

Description: ‘PVC Windows’ 

ApplicableOccurance: ‘IfcWindow’ 

 

 

RelatedObjects 

RelatingType 

IfcPropertySet (5) 

GlobalId: ‘E16DEB7CB9275369CC37E9’ 

Name: ‘ Property Set Window’ 

Decription: $ 

HasPropertySets 

IfcPropertySingleValue (8) 

Name: ‘Style’ 

Nominal Value: IFCLABEL (‘PVC-1221’) 

IfcPropertySingleValue (7) 

Name: ‘Color’ 

Nominal Value: IFCLABEL (‘White’) 

 

IfcRepresentationMap (9) 

 

IfcShapeRepresentation (10)  

Representation Identifier: ‘PVCW’ 

RepresentationType: ‘MappedRepresentation’ 

IfcFacetedBrep (11) 

IfcPropertySingleValue (6) 

Name: ‘External’ 

Description: $ 

NominalValue: IFCBOOLEAN .T. 

HasProperties 

Representation Maps 

MappedRepresentation 

Items 

IfcClosedShell (12) Outer 

IfcFace (13) IfcFaceBound (14) Outer 

IfcPolyLoop (15) CfsFaces 

Bounds 

IfcCartesionPoint(16) 

IfcCartesianPoint (17) 

IfcCartesianPoint (18) 

Polygon 
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Building Element-Representation Map 

Reference, Page UMG-26, 26/3 Version  V-1 Status Draft 

Relationships IfcRepresentationMap History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

Instantiation Definition:  

In this instantiation diagram, two windows occurances which have common properties and 

shape are illustrated through building element type object. 

Instantiation Details: 

This instantiation diagram illustrates two windows, as two instances of IfcBuildingElement 

(1), (2). The connection of type object are set-up through an objectified relationship to 

instance of IfcRelDefinesByType (3). IfcBuildingElementType illustrates common properties 

and shape with IfcPropertySet type named ‘Property Set Window’. This formalized to 

illustrate type of IfcPropertySingle values instances named ‘External’ (6), ‘Color’ (7), 

‘Style’ (8). The shape of the Windows are represented through the representation map 

instances as IfcRepresentationMap (9), IfcShapeRepresentation (10), IfcFacetedBrep (11), 

IfcClosedShell (12), IfcFace (13), IfcFaceBound (14), IfcPolyLoop (15) and instances of 

IfcCartesionPoint (16), (17), (18). 
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IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Spatial Elements 

Reference, Page UMG-27, 27 Version  V-1 Status Draft 

Relationships IfcSpatialStructureElement History Ifc Release 2x 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 

Definition: 

This concept is formalized in order to show Spatial Elements and illustrates the relation to 

their property information according to IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Spatial Elements 

Reference, Page UMG-27, 27/1 Version  V-1 Status Draft 

Relationships IfcBuildingElement History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  
A spatial structure element (IfcSpatialStructureElement) is the generalization of all spatial 

elements that might be used to define a spatial structure. That spatial structure is often used 

to provide a project structure to organize a building project. 

A spatial project structure might define as many levels of decomposition as necessary for 

the building project. Elements within the spatial project structure are: 

• site as IfcSite  

• building as IfcBuilding  

• storey as IfcBuildingStorey  

• space as IfcSpace  

or aggregations or parts thereof.  

The composition type declares an element to be either an element itself, or an aggregation 

(complex) or a decomposition (part). The interpretation of these types is given at each 

subtype of IfcSpatialStructureElement. 

The IfcRelAggregates is defined as an 1-to-many relationship and used to establish the 

relationship between exactly two levels within the spatial project structure. Finally the 

highest level of the spatial structure is assigned to IfcProject using the IfcRelAggregates. 

Informal proposition: 

• The spatial project structure, established by the IfcRelAggregates, shall be acyclic.  

• A site should not be (directly or indirectly) associated to a building, storey or space.  

• A building should not be (directly or indirectly) associated to a storey or space.  

• A storey should not be (directly or indirectly) associated to a space.  

Entity Type Detailed Definition: 

The IfcSpatialStructureElement provides elements within the spatial project structure. The 

subtypes are composed of IfcSite (building site), IfcBuilding (buildings), IfcBuildingStorey 

(storeys of a building), and IfcSpace which represents spaces. The subsequent decompostion 

is provided via instance of IfcRelAggreagates entity.   
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Spatial Elements 

Reference, Page UMG-27, 27/2 Version  V-1 Status Draft 

Relationships IfcBuildingElement History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

IfcWall (1) 

GloballId: ‘3DwF3zyUj9bgjuviHLMq55’ 

Namw: ‘Concrete Wall 112’ 

Description: ‘C25 Concrete Wall’ 

IfcOwnerHistory (2) 

State: READWRITE 

Change Action:MODIFIEADDED 

Last Modified Date: 20060520 

Creation Date:20070520 

OwnerHistory 

IfcRelAssignsToGroup (3) 

GlobalId: ‘HI4F687762BA455G9657’ 

Name:$ 

Description: $ 

RelatedObjectTypes: $ 

RelatedObjects 

RelatingGroup 

IfcRelDefinesByProperties (5) 

GlobalId: ‘C52CFD937475D15C8D5G7’ 

Name: $ 

Description: $ 

RelatedObjects 

IfcPropertySet (6) 

GlobalId: ‘237GFB7D51575038C1FB25’ 

Name: ‘Property Set Wall’ 

Description: $ 

RelatingPropertyDefinition 

IfcPropertSingleValue (7) 

Name: ‘External’ 

Description: $ 

Nominal Value: IFCBOOLEAN .T. 

HasProperties 

IfcRelAssociatesMaterial (9) 

GloballId: ‘1E38E3D993CC5F1GB375PK’ 

Name: $ 

Description: $ 

RelatedObjects 

IfcMaterialLayerSetUsage (10) 

LayerSetDirection: AXIS4 

Direction Sense: POSITIVE 

OffSetFromReferenceLine: 0.0 

RelatingMaterial 

IfcMaterialLayerSet (11) 

Name: $ 

IfcMaterialLayer(12) 

Layer Thickness: 200.0 

Is Ventilated: F 

IfcMaterialLayer(13) 

Layer Thickness: 100.0    

Is Ventilated: F 

ForLayerSet 

MaterialLayer 

IfcMaterial (14) 

Name: ‘C25 Concrete’ 

Material IfcPropertSingleValue (8) 

Name: ‘WaterResistance’ 

Description: $ 

Nominal Value: IFCLABEL ‘WR101’ 

IfcClassification (17) 

Source: UMG  

Edition ‘V1’ 

Name ‘UMG Classification’ 

IfcClassificationReference (16) 

Location: ‘UMG Ph.D. Thesis’ 

ItemReference: ‘900.90003001’ 

Name: ‘Wall’  

IfcRelAssociatesClassification  (15)  

GlobalId: 

0E29C3D664AB5F0GA256DG 

Name: ‘UMG Classification’ 

RelatedObjects 

RelatingClassification 

ReferencedSource 

IfcGroup (4) 

GlobalId: ‘GF5G798873CB566H0568’ 

Name:External Walls 

Description: External Concrete Walls Made of C25 
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Spatial Elements 

Reference, Page UMG-27, 27/3 Version  V-1 Status Draft 

Relationships IfcBuildingElement History Ifc Release 1.0 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Instantiation Definition:  

In this instantiation diagram, a typical building element with its occurances are represented.  

Instantiation Details: 

In this instantiation, the instance of IfcWall (1) is generated with its related information. 

The wall is identified with additional classes as: 

• Owner History (2) 

• Grouping (3), (4) 

• Properties with property sets (5), (6), (7), (8) 

• Material information with material set. (9), (10), (11), (12), (13), (14) 

• Classification (15), (16), (17) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Appendix C                                                   IFC Concepts  

 

333 

 

IFC Release Specific AEC/FM View Description (IFC 2× × × × Edition 3) 

Topological Representation Item 

Reference, Page UMG-28, 28 Version  V-1 Status Draft 

Relationships IfcTopologicalRepresentationItem History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Usage in View Definition Diagram (EXPRESS G): 

 

 
 

Definition: 

This concept is formalized in order to show building element structure and its shape 

representation via topological item, according to IFC 2x3 specification.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition 3) 

Topographical Representation Item 

Reference, Page UMG-28, 28/1 Version  V-1 Status Draft 

Relationships IfcTopologicalRepresentationItem History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 

 

Entity Type Definition (Definition from IAI):  
The topological representation item is the supertype for all the topological representation 

items in the geometry resource. A connected_face_set is a set of faces such that the domain 

of faces together with their bounding edges and vertices is connected. A face is a 

topological entity of dimensionality 2 corresponding to the intuitive notion of a piece of 

surface bounded by loops. Its domain, if present, is an oriented, connected, finite 2-

manifold in Rm. A face domain shall not have handles but it may have holes, each hole 

bounded by a loop. The domain of the underlying geometry of the face, if present, does not 

contain its bounds, and 0 < Ξ < ∞. 

A face is represented by its bounding loops, which are defined as face bounds. A face has a 

topological normal n and the tangent to a loop is t. For a loop bounding a face with defined 

geometry, the cross product n x t points toward the interior of the face. That is, each loop 

runs counter-clockwise around the face when viewed from above, if we consider the normal 

n to point up. With each loop is associated a BOOLEAN flag to signify whether the loop 

direction is oriented with respect to the face normal (TRUE) or should be reversed 

(FALSE).  

A face shall have at least one bound, and the loops shall not intersect. One loop is optionally 

distinguished as the outer loop of the face. If so, it establishes a preferred way of embedding 

the face domain in the plane, in which the other bounding loops of the face are inside the 

outer bound. Because the face domain is arcwise connected, no inner loop will contain any 

other loop. This is true regardless of which embedding in the plane is chosen.  

The edges and vertices referenced by the loops of a face form a graph, of which the 

individual loops are the connected components. The Euler equation (1) for this graph 

becomes: 

 
where Gli is the graph genus of the i th loop. 

Entity Type Detailed Definition: 

IfcTopologicalRepresentationItem and its subclasses provide the shape, via connected faces. 

IfcSolidModel, IfcMonifoldSolidBrep, IfcFacetedBrep and IfcFacetedBrepWithVoids are the 

subtypes of IfcGeometricRepresentationItem. The shape representation is defined by a 

closed shell ‘IfcClosedShell’. If it is represented via voids (IfcFacetedBrepWithVoids), the 

attribute Voids connecting to a set of instances of IfcClosedShell. This is latter defined by a 

set of faces which are held in the CfsFaces attribute. These faces are represented as a set of 

bounds instances as ‘IfcFaceBound’. These are formalized as an instance of IfcPolyLoop, a 

polygon which is represented with cartesion points.  
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IFC Release Specific AEC/FM View Description (IFC 2×××× Edition    3) 

Topographical Representation Item 

Reference, Page UMG-28, 28/2 Version  V-1 Status Draft 

Relationships IfcTopologicalRepresentationItem History Ifc Release 1.5 

Document Owner  

Tu-Dresden, Department of Civil Engineering,                                                 

Institute of Construction Informatics                                                                                                          

K. Umut Gökçe, umut@cib.bau.tu-dresden.de 

Description  1. Usage in View Definition Diagram 
 

Instantiation Diagram: 

 

 
 

Instantiation Definition: 

In this instantiation diagram a building element, ‘wall’ is illustrated with its shape 

representation.  

Instantiation Details: 

This instantiation diagram shows instance of IfcWall (1) and its representation via shape 

definition classes. IfcWall is associated directly with Representation attribute to instance of 

IfcProductDefinitionShape (3) which keeps the instance of IfcShapeRepresentation (4). 

IfcShapeRepresentation keeps its Items attribute an instance of IfcFacetedBrep (5) which 

also holds its Outer attribute an instance of IfcClosedShell (6). This closed shell composed 

of faces within CfsFaces attribute. The instance of IfcFace (7) is detailed through it bounds 

attribute through the instance of IfcFaceBound (8). This is latter illustrate by the instance of 

IfcPolyLoop (9)  which is defined by several cartesion instances (10), (11), (12). 
 

 

 

 

 

 

IfcPolyLoop (9) 

 

IfcWall (1) 

GloballId: ‘3DwF3zyUj9bgjuviHLMq55’ 

Namw: ‘Concrete Wall 112’ 

Description: ‘C25 Concrete Wall’ 

IfcOwnerHistory (2) 

State: READWRITE 

Change Action:MODIFIEADDED 

Last Modified Date: 20060520 

Creation Date:20070520 

OwnerHistory 

IfcProductDefinitionShape (3) 

Name : ‘WallShapeDefinition’ IfcShapeRepresentation (4) 

RepresentationIdentifier: ‘WABO’ 

RepresentationType: ‘Brep’ 

 

Representations 

IfcClosedShell (6) 

 

IfcFace (7) 

IfcCartesionPoint (12)  

IfcFaceBound (8) 

 

Representation 

CfsFaces 

Bounds 

IfcCartesionPoint (10)  IfcCartesionPoint (11)  

Polygon 

IfcFacetedBrep (5) 

 

Items 

Outer 

Bound 
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