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Package: Common Schema

The Common Schema (CS) conceptual model contains many concepts covering various topics which have
been deemed common across domains. This work is subdivided into manageable packages based on topic

units; these packages are further organised by tdrenomy of the IFC. All packages have a dependency on

the IFC baseline schema which represents the IFC model at its latest candidate release state of IFC 4.2. This is
because all new concepts within the model derive from existing IFC concepts withir?IR@isApackage

also contains proposed modifications to existing elements within the I1FC.

Within the common schema each package is fully described, and each concept enumerated with
descriptions, relationships and property/quantity setsignments.

Package: Annotations

This package contains concepts that represents common annotations within a model. These elements are
graphical representation within the geometric (and spatial) context of a project, that adds a note or meaning
to the objects which constitutes the project model.

PSM Concept State IfcProduct
IfcAnnotation
D Implemented : .
+ PredefinedType: IfcAnnotationTypeEnum [0..1]
D Proposed

o (from IFC 4.2 schema (13.11.2019)::1fcProductExtension)
Proposed Modification

D Deprecated +PredefinedType| 0..1
D Approved «PTContainer»
D Candidate IfcAnnotationTypeEnum
I | ! | I | |
(- : [ I | : |
| | | |
. | |
IFC Object Types V | : | v | : |
Entity «PredefinedType» | I : «PredefinedType» | I :
ASBUILTAREA L | ASSUMEDLINE | | |
Predefined Type | | | | | |
e . h | tar- . - |
BT @iz (from Projects::IFC Road..Annotat|onsv | : (from Projects::IFC Road..Annotatlons)\l/ | :
| |
Select | |
elec «PredefinedType» | I «PredefinedType» | I
Enumeration ASBUILTLINE : I ASSUMEDPOINT : |
| |
Property Set _ | I . ] I
(from Projects::IFC Road::Annotatlons\i/ | (from Projects::IFC Road::Annotations) |
Quantity Set | Sv |
PEnum Type «PredefinedType» : «PredefinedType» :
Virtual Entity ASBUILTPOINT | WIDTHEVENT |
| |
Data Type (from Projects::IFC Road::AnnotationsW (from Projects::IFC Road::Annotations:: |
Events) \l/
«PredefinedType» «PredefinedType»
ASSUMEDAREA SUPERELEVATIONEVENT
(from Projects::IFC Road::Annotations) (from Projects::IFC Road::Annotations::

Fuimmda)

Figure 1: Annotations- Modifications and extensions to annotation elements
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Class: IfcAnnotation

An annotation is an information element within the geometric (and spatial) context of agbydfeat adds a

note or meaning to the objects which constitutes the project model. Annotations include additional points,
curves, text, dimensioning, hatching and other forms of graphical notes. It also includes virtual or symbolic
representations of addional model components, not representing products or spatial structures, such as
event elements, survey points, contour lines or similar.

NOTE Additional presentation information (often 2D) such as tag number or hatching, that is directly
related to aparticular product representation is included within tH&ProductDefinitionShapdaving
variouslfcShapeRepresentatitmof thelfcElement(and its subtypes). Only those presentation information,
that cannot be directly related to a single product, have to be wrapped withinft#anotation

If available, the annotation should be related to the spatial context of the project, by containing the
annotation within the appropriate level of the building structure (site, facility, facility part or building, storey,
or space) This is handled by tH&RelContainedInSpatialStructwedationship.

ThelfcAnnotationcan provide specific 0D, 1D, and 2D geometric items as representation of the annotation,
offering annotation point, curves, and surfaces. In addition to the predefined type values in
IfcAnnotationTypeEnum, the following values can be used foOihiectTypgwith PredefinedType attribute
value USERDEFINED).

'Annotation point' is an annotation provided by a point that has additional semantic. The inherited attribute
ObjectTypeshould be used to capture the type of point annotation, some suggested values are:

1 'SurveyPoint A single survey point represented by a Cartesian point. A property set may add the
conditions (method, accuracy, eta the survey point).

1 'SurveyArea' A set of survey points represented by Cartesian point. These coordinates are
determined relative to the coordinates of a reference point, which acts as the datum for the survey.
Properties attached apply equally to allipts. The difference in elevation of the survey points
enables terrain to be determined.

'Annotation curvé is an annotation provided by a curve that has additional semantic. The inherited attribute
ObjectTypeshould be used to capture the type of curve annotation, some suggested values are:

1 'ContourLine! A line of constant elevation typically used on geographic maps where the spacing of
lines at constant intervals of elevation may be used amdication of slope.

1 ‘'IsoBar: A line of constant pressure typically used on weather maps or to show pressure gradient in
spaces, chambers or externally.

1 ‘IsoLux! A line of constant illumination typically used to show the distributioilomination levels
and/or day lighting in a space or externally.

1 ‘'IsoTherm: A line of constant temperature typically used to show the distribution and effect of
heating or cooling within a space or to show temperature distribution on a geographic map.

'Annotation surface'is an annotation provided by a surface that has additional semantic. The inherited
attribute ObjectTypeshould be used to capture the type of surface annotation, some suggeateds are:

BuildingSMART
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1 'SurveyArea': A surface patch based on survey points.

bS| Documentation

Status:ProposedModification

PackagelfcProductExtension

Class Properties
Status ProposedModification Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcProduct

EXISTING PROPOSED

Subtypes

ClassAttributes

PredefinedType  IfcAnnotationTypeEnum [0..1]

Predefined Type: SUPERELEVATIONEVENT
Full IdentifierifcAnnotationTypeEnum.SUPERELEVATIONEVENT

A kind of event that specifies the superelevation (cross slope) at a specific location along a road alignment,
and the type of transition from the previous location. The locations are specified using an IfcLinearPlacement
measured along the alignment axigrve.

The element(s) that are affected by the superelevation event is currently proposed to be specified by
containing the event in a specific lateral breakdown element of the road spatial structure (e.g. a Lane).

Status:Proposed
PackageEvents
Predefired Type Properties
Predefined Type .
.I yp IfcAnnotationTypeEnum
Container Parent Entity  IfcAnnotation
Stereotype «PredefinedType»

Property sets Pset_Superelevation

BuildingSMART
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Predefined Type: WIDTHEVENT
Full IdentifierifcAnnotationTypeEnum.WIDTHEVENT

A kind of event that specifies the width at a specific location along a road alignment, and the type of
transition from the previous location. The locations are specified using an IfcLinearPlacement measure
along the alignment axis curve.

The element(s) that are affected by the width event is currently proposed to be specified by containing the
event in a specific lateral breakdown element of the road spatial structure (e.g. a Lane or the entire
carriageway.

Status:Proposed

PackageEvents

Predefined Type Container IfcAnnotationTypeEnum

_ Parent Entity IfcAnnotaion
Stereotype «PredefinedType»

Property sets Pset Width

Predefined Type: ASSUMEDPOINT
Full IdentifierifcAnnotationTypeEnum. ASSUMEDPOINT

A single extra point (assumption amterpretation), used to complement survey data in initial state
modelling.

Status:Proposed

PackageAnnotations

Predefined Type Container IfcAnnotationTypeEnum

_ Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets Pset _Uncertainty

Predefined Type: ASSUMEDLINE

Full IdentifierifcAnnotationTypeEnum. ASSUMEDLINE

A set of extra points on a line (breakline) as an assumption or interpretation, useghiplement survey
data in initial state modelling.

BuildingSMART
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Status:Proposed

PackageAnnotations

Predefined Type Properties

Predefined Type Container IfcAnnotationTypeEnum

_ Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets Pset _Uncertainty

Predefined Type: ASSUMEDAREA
Full IdentifierifcAnnotationTypeEnum. ASSUMEDAREA

A set of extra points on a surface as an assumption or interpretation, used to complement sutzey da
initial state modelling.

Status:Proposed

PackageAnnotations

Predefined Type Properties

Predefined Type Container IfcAnnotationTypeEnum

_ Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets Pset_Uncertainty

Predefined Type: ASBUILTPOINT
Full IdentifierifcAnnotationTypeEnum.ASBUILTPOINT

A single a$uilt survey point.
Status:Proposed

PackageAnnotations

Predefined Type Properties

Predefined Type Container IfcAnnotationTypeEnum

) Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets

BuildingSMART
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Predefined Type: ASBUILTLINE
Full IdentifierifcAnnotationTypeEnum.ASBUILTLINE

A set of asuilt survey points on a line (e.g. breakline).

Status:Proposed

PackageAnnotations

Predefined Type Properties
Predefined Type Container IfcAnnotationTypeEnum

_ Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets

Predefined Type: ASBUILTAREA
Full IdentifierifcAnnotationTypeEnum.ASBUILTAREA

A set of asbuilt survey points on a surface.

Status:Proposed

PackageAnnotations

Predefined Type Properties
Predefined Type Container IfcAnnotationTypeEnum

] Parent Entity IfcAnnotation
Stereotype «PredefinedType»

Property sets

PDT Container: IfcAnnotationTypeEnum
This enumeration defines the different types of Annotation elementf@wnnotationobject can represent.

Status:Proposed

PackageAnnotations

ContainerProperties
Parent Entity IfcAnnotation Stereotype «PTContainer»

EXISTING PROPOSED

IfcAnnotationTypeEnum.NON PHYSICAL_SIGN
IfcAnnotationTypeEnum.USERDEFINED

Contains

BuildingSMART
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IfcAnnotationTypeEnum.ASBUILTAREA
IfcAnnotationTypeEnum.ASBUILTLINE
IfcAnnotaionTypeEnum.ASBUILTPOINT
IfcAnnotationTypeEnum.ASSUMEDAREA
IfcAnnotationTypeEnum.ASSUMEDLINE
IfcAnnotationTypeEnum.ASSUMEDPOINT
IfcAnnotationTypeEnum.SUPERELEVATIONEV
IfcAnnotationTypeEnum . WIDTHEVENT

Package: Physical Elements

This package contains concepts that represents common physical elements that make up constructed
facilities. These elements are positioned and/or contained within the logical spatial structtine pfoject

(refer to spatial elements These elements typically have geometric shape, location, made of materials and
other physical properties.

Package: Built Elements

This package addressd®tmodelling of elements that derive frotftBuiltElementor IfcBuiltElementType
These comprise all elements that gyamarily part of the construction of a built facility. Built elements are
all physically existent and tangible things. Typical examples include walls, doors, beams or slabs.

BuildingSMART
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IFC Object Types PSM Concept State IfeProduct «PropertySet»
IfcProductExtension:: IfcProductExtension::Pset_BUuiltElementCommon
Entity [:] Implemented IfcElement

) - FireRating: IfcLabel [0..1]
Predefined Type D Proposed - IsExtemal: IfcBoolean [0..1]

; L - LoadBearing: IfcBoolean [0..1]
PT Container Proposed Modification
g eat - ThermalTransmittance: IfcThermalTransmittanceMeasure [0..1]

Select D Deprecated A

Enumeration D
Approved |
Property Set
perty D Candidate :
Quantity Set |
PEnum Type
Virtual Entity IfcProductExtension::IfcBuiltElement
Data Type Z% Z% ZF
Pavement Elements::
IfcSharedBldgElements:: IfcSharedBldgElements::lfcDoor IfcPavement
IfcBuildingElementProxy
; OperationType: IfcDoorTypeOperationEnum [0..1] + Flexible: IfcBoolean [0..1]
' - OverallHeight: IfcPositiveLengthMeasure [0..1]
' IfcSharedBldgElements:: - OverallWidth: IfcPositiveLengthMeasure [0..1]
' IfcRailing - UserDefinedOperationType: IfcLabel [0..1] Course Elements::lfcCourse
ll
' + PredefinedType: IfcCourseTypeEnum [O..}]
ll
. IfcTypeProdugt

IfcProductExtension::IfcElementTypg

‘ - ElementType: IfcLabel [0..1]
BuiltElement and BuiltElementType can He Z%

instantiated creating a consistent method
of handling unmappable objects by using
the generic supertypes

IfcProductExtension::IfcBuiltElementType

Pavement Elements::
IfcPavementType

IfcSharedBldgElements::IfcDoor Type

+ Flexible: IfcBool
IfcSharedBldgElements:: - OperationType: IfcDoorTypeOperationEnum )
IfcBuildingElementProxyType| | - ParameterTakesPrecedence: IfcBoolean [0..1]
UserDefinedOperationType: IfcLabel [0..1] Course Elements::lfcCourseType

+ PredefinedType: IfcCourseTypeEnum

Figure 2: Built Elements (additions only)- modifications and extension to built elements

Class: IfcBuiltElement
Thebuilt element comprises all elements that are primarily part of the construction of a built facility, i.e., its
structural and space separating systebuiilt elements are all physically existeartd tangible things

> NOTE Definition from 1SO 6707 Major functional part of a building, examples are foundation, floor, roof,
wall.

This _IfB8uiltElement_ is a generalization of all elements that participate in a building system. Typical
examples of _IfcBuiliElement__'s are (among others):

BuildingSMART
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built elements within a space separation systems

built elements within an enclosure system (such as a facade)
built elements within a fenestration system

built elements within a load bearing system

1 built elements within a foundation system

=A =4 =4 =4

> EXAMPLELIIt elements are walls, curtain wall, doors, columns, pile, and others.

REMOVEThe _If@8uiltElement_ is an abstract entity that cannot be instantiated. For arbitrary building
elements, that cannot be expresd by a subtype of _IRuiltElement_, use _IfeBtElementProxy }.

The IfcBuiltElement can be instantiated in the case when arbitrary built elements cannot be expressed by a
subtype of IfcBuiltElement.

> HISTORY New entity in IFC1.0

bS| Documentation

Status:ProposedMaodification

PackagelfcProductExtension

Class Properties

Status ProposedModification Is Abstract
Property sets Pset BuiltElementCommon

Inheritance Statement

Subtype Of IfcElement
IfcWindow IfcMember IfcNavigationElement
IfcStairFlight IfcCurtainWall IfcMooringDevice
IfcWall IfcFooting IfcEarthworksElement
IfcStair IfcDeepFoundation IfcRail

Subtypes IfcSlab IfcColumn IfcCourse
IfcShadingDevice IfcChimney IfcKerb
IfcRampFlight IfcCovering IfcTracklement
IfcRoof IfcBearing IfcPavement
IfcRamp IfcBeam
IfcPlate

Class: IfcBuiltElementType
The _If@8uiltElementType_ provides the type information for BlifdltElement_ occurrences.

BuildingSMART
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> NOTE The product representations are defined as representation maps (at the level of the supertype
IfcTypeProduct , which gets assigned by an element occurrence instance through the
_IfcShapeRapsentation.ltem[1]_ being an _IfcMappeditem_.

A built element type is used to define the common properties of a certain typbudf element that are
applied to all occurrences of that type. It is used to defineudt element specification (i.e. the specific
product information, that is common to all occurrences of that product tye)lt element types (or the
instantiable subtypesmay be exchanged without being already assigned to occurrences.

REMOVE{The _lIfcBuildingElementType_ is an abstract type that cannot be instantiated. For arbitrary
building element types, that cannot be expressed by a subtype of _IfcBuildingElementTygee |,
_IfcBuildingElementProxyTypé .

The IfcBuiltElementType can be instantiated in the case when arbitrary built element types cannot be
expressed by a subtype of IfcBuiltElementType .

Occurrences of subtypes of the _IfcBuildingElementType_ are repesbégtinstances of the appropriate
subtypes of _IfcBuildingElement .

bS| Documentation

Status:ProposedMaodification

PackagelfcProductExtension

Class Properties

Status ProposedModification Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElementType
IfcBeamType IfcRampFlightType IfcKerbType
IfcBearingType IfcRampType IfcNavigéionElementType
IfcChimneyType IfcRoofType IfcRailType
IfcColumnType IfcShadingDeviceType lfcTrackElementType
Subtypes IfcCoveringType IfcSlabType IfcMooringDeviceType
[fcCurtainWallType IfcStairFlightType IfcPavementType
IfcDeepFoundationTypt IfcStairType IfcCourseType
IfcMemberType IfcWallType
IfcPlateType [fcWindowType
IfcRailingType IfcFootingType

BuildingSMART
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Class: IfcBuildingElementProxy

The _IfcBuildingElementProxy_ is a proxy definition that provides the $anotionality as subtypes of
_IfcBuildingElement_, but without having a predefined meaning of the special type of building element, it
represents.

Proxies can also be used as spatial place holders or provisions, that are later replaced by special types of
elements.

One use of the proxy object is a provision for voids, i.e. where a particular volume of space is requested by
an engineering function that might later be accepted or rejected. If accepted it is transformed into a void
within a building element,ike a wall opening, or a slab opening. The provision for voids is exchanged as an
_IfcBuildingElementProxy_ with the _PredefinedType_ = ProvisionForVoid. Such proxy shall have a swept
solid geometry, where the profile of the swept solid lies on/near thdasme of the referred building element

and the extrusion depths is equal to or bigger then (in case of round or otherwise irregular element shape)
the thickness of the building element. The appropriate property set should be attached.

In addition to the povision for voids, the building element proxy can also represent a provision for space,
often the necessary space allocation for mechanical equipment that will be determined in a later design
phase. The provision for space is exchanged as an _IfcBuitdirtgyEProxy_ with the _PredefinedType_ =
ProvisionForSpace.

Other usages of _IfcBuildingElementProxy__ include:

1 The _IfcBuildingElementProxy_ can be used to exchange special types of building elements for which
the current specification does not yet providesemantic definition.

1 The _IfcBuildingElementProxy_ can also be used to represent building elements for which the
participating applications can not provide a semantic definition.

> HISTORY New entity in IFC2x.

bSI Documentation

Status:Deprecated

PackagelfcSharedBldgElements

Status Deprecated Is Abstract
Property sets

Subtype Of IfcBuiltElement

Subtypes
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Class: IfcBuildingElementProxyType

_IfcBuildingElementProxyType_ defines a list of commonly shared propertgefieitions of a building
element proxy and an optional set of product representations. It is used to define an element specification
(i.e. the specific product information, that is common to all occurrences of that product type).

NOTE The product repsentations are defined as representation maps (at the level of the supertype
_IfcTypeProduct , which gets assigned by an element occurrence instance through the
_IfcShapeRepresentation.ltem[1]_ being an _IfcMappeditem_.

A building element proxy type is e to define the common properties of a certain type of a building
element proxy that may be applied to many instances of \tBatype to assign a specific style. Building
element proxy typesS may be exchanged without being already assigned to occureence

NOTE Although an building element proxy does not have a predefined ontological meaning the provision
of a type may be helpful in sharing information among multiple occurrences. Applications that provide type
information for element types not yet iteded in the current IFC specification can use the
_IfcBuildingElementProxyType_ to exchange such types.

The occurrences of the _IfcBuildingElementProxyType  are represented by instances of
_IfcBuildingElementProxy .

bS| Documentatio

Status:Deprecated

PackagelfcSharedBldgElements

Class Properties

Status Deprecated Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcBuiltElementType

EXISTING PROPOSED

Subtypes

Property Set: Pset_BuiltElementCommon
$bSI Documentation

Status:ProposedMaodification

Set Properties

Applicable Entities IfcBuiltElement stereotype «PropertySet»

BuildingSMART
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Properties
. . Fire rating for the element. It is given accordin
FireRating IfcLabel [0..1] . g i o g. g
the national fire safety classification.
Indication whether the element is designed for
use in the exterior (TRUE) or not (FALSE). If (T
IsExternal IfcBoolean [0..1] o ( ) ( ) . (
it is an external element and faces the outside ¢
the building.
. Indicates whether the objeds intended to carry
LoadBearin IfcBoolean 0..1
¢ [0-1] loads (TRUE) or not (FALSE).
! IfcThermalTransmittance Thermal transmittance coefficient {Jalue) of an
ThermalTransmittance [0..1] W )
Measure element.

Package: Access Elements
This package addresses the modelling of elements that derive lficiooror I[fcDoorType These comprise
elements that are primarily @l to provide controlled access.

v
PSM Concept State IfcBuiltElement «Enumeration»
IfcSharedBIldgElements::lfcDoor IfcSharedBIldgElements::lfcDoor TypeOperationEnum
C] Implemented ; ;
- OperationType: IfcDoorTypeOperationEnum [0..1] SINGLE_SWING_LEFT
D Proposed - OveralHeight: IfcPositiveLengthMeasure [0..1] SINGLE_SWING_RIGHT
Proposed Modification - OverallWidth: IfcPositiveLengthMeasure [0..1] DOUBLE_PANEL_SINGLE_SWING
- UserDefinedOperationType: IfcLabel [0..1] DOUBLE_SWING_LEFT
D Deprecated DOUBLE_SWING_RIGHT
. DOUBLE_PANEL_DOUBLE_SWING
(] Aproved IfcBuitElementType | 555 E PANEL_SINGLE_SWING_OPPOSITE.
D Candidate IfcSharedBldgElements::IfcDoor Type DOUBLE_PANEL_SINGLE_SWING_OPPOSITE

SLIDING_TO_LEFT
SLIDING_TO_RIGHT
DOUBLE_PANEL_SLIDING

- OperationType: IfcDoorTypeOperationEnum
- ParameterTakesPrecedence: IfcBoolean [0..1]

IFC Object Types - UserDefinedOperationType: IfcLabel [0..1] FOLDING TO_LEFT
Entity FOLDING_TO_RIGHT
DOUBLE_PANEL_FOLDING
Predefined Type —— o1 —— 11 REVOLVING_VERTICAL
+Predetine & . +Predefine e} ..
S G yp yp REVOLVING_HORIZONTAL
. ROLLINGUP
Select IfcSh dBId«EI onts,l-r-]?fr»D TypeEl i FIXEDLEFT
- cShare gElements::iicDoor ' ypeEnum SWING_FIXED_RIGHT
: : LIFTING_VERTICAL_LEFT
Property Set | | LIFTING_VERTICAL_RIGHT
Quantity Set | | DOUBLE_PANEL_LIFTING_VERTICAL
\/ \/ LIFTING_HORIZONTAL
IPSITL VYA ) : USERDEFINED
. . «PredefinedType» «PredefinedType» NOTDEEINED
Virtual Entity BOOM BARRIER TURNSTILE
Data Type

Figure 3: Access Elementsmodification and extension to access elements
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Class: IfcDoor

The door is auilt element that is predominately used to provide controlled access for people, goods
animals and vehicledt includes constructions with hinged, pivoted, sliding, and additionally revolving and
folding operationsREMOVE: A door consists of a lining anel @nseveral panels.

NOTE Definition according to ISO 6407construction for closing an opening, intended primarily for
access with hinged, pivoted or sliding operation.

The _IfcDoor_ defines a particular occurrence of a door inserted in the spatitdxt of a project. A door
can:

1 be inserted as a filler in an opening using the _IfcRelFillsElement_ relationship, then the _IfcDoor_
has an inverse attribute _FillsVoids_ provided,;
NOTE View definitions or implementer agreements may restricrekationship to only include one
door into one opening

1 be part of an element assembly, in general an _IfcCurtainWall_, using the _IfcRelAggregates
relationship, then the _IfcDoor_ has an inverse attribute _Decomposes__is provided;

1 be a "free standing” dagp then the _IfcDoor_ has no inverse attributes _FillsVoids_ or
_Decomposes_ provided.

This specification provides two entities for door occurrences:

9 _IfcDoorStandardCase__ used for all occurrences of doors, that have a "Profile" shape representation
defined to which a set of shape parameters for lining and framing properties apply. Additionally it
requires the provision of an _IfcDoorType_ that references one _IfcDoorLiningProperties_ and on to
many _IfcDoorPanelProperties_;
NOTE see _IfcDoorStandardCafee all specific constraints imposed by this subtype.

9 _IfcDoor_ used for all other occurrences of doors, particularly for doors having only "Brep", or
"SurfaceModel" geometry without applying shape parameters.

The actual parameters of the door and/ts shape are defined by the _IfcDoor__ as the occurrence definition
(or project instance), or by the _IfcDoorType_ as the specific definition (or project type). The following
parameters are given:

at the _IfcDoor_ or _IfcDoorStandardCase_ for occurreneeifip parameters. The _IfcDoor _ specifies:

1 the door width and height

1 the door opening direction (by the-gxis of the _ObjectPlacement_)* at the _IfcDoorType_, to which
the _IfcDoor_ is related by the inverse relationship _IsTypedBy _ pointing to _IffiRetiBg Type_,
for type parameters common to all occurrences of the same type.

at the IfcDoorType, to which the IfcDoor is related by the inverse relationship IsTypedBy pointing to
IfcRelDefinesByType, for type parameters common to all occurrences ofrtiestgpe.

91 the operation type (single swing, double swing, revolving, etc.)

BuildingSMART
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the door hinge side (by using two different styles for right and left opening doors)
the construction material type

the particular attributes for the lining by the _IfcDoorLiningRadjes_

the particular attributes for the panels by the _IfcDoorPanelProperties_

=A =4 =4 =4

The geometric representation of _IfcDoor_ is given by the _IfcProductDefinitionShape_, allowing multiple
geometric representations. The _IfcDoor_ may gepasameter and shape from the _IfcDoorType_. If an
_lIfcRepresentationMap_ (a block definition) is defined for the _IfcDoorType_, then the _IfcDoor_ inserts it
through the _IfcMappeditem_.

The geometric representation of _lIfcDoor_ is defined using the faligw(potentially multiple)
_IfcShapeRepresentation_"s for its _IfcProductDefinitionShape _:

1 'Profile’: A'Curve3D"consisting of a single losed curve defining the outer boundary of the door
(lining). The door parametric representation uses this profileriher to apply the door lining and
panel parameter. If not provided, the profile of the _IfcOpeningElement_ is taken.

1 'FootPrint: A "GeometricCurveSet", or "Annotation2D" representation defining the 2D shape of the
door

1 'Body: A "SweptSolid", "StaceModel", or "Brep" representation defining the 3D shape of the
door.

In addition the parametric representation of a (limited) door shape is available by applying the parameters
from _IfcDoorType_ referencing _IfcDoorLiningProperties_ and _IfcDoelfaperties_. The purpose of
the parameter is described at those entities and below (door opening operation by door type).

The overall size of the _IfcDoor_ to be used to apply the lining or panel parameter provided by the
_IfcDoorType__is determined blge IfcShapeRepresentation with the Representationldentifier = "Profile".

bS| Documentation

Status:ProposedModification

PackagelfcSharedBldgElements

Status ProposedMaodification Is Abstract

Property sets

Subtype Of IfcBuiltElement

Subtypes
IfcDoorStandardCase

BuildingSMART
202004-24 Page21


https://standards.buildingsmart.org/IFC/DEV/IFC4_2/FINAL/HTML/schema/ifcsharedbldgelements/lexical/ifcdoor.htm

@B Lulding SMART

International

Class Attributes

Type defining the general layout and
operation of the door type in terms of the
partitioning of panels and panel operations
OperationType IfcDoorTypeOperationEnun [0..1] NOTE The _OperationType_ shall only b
used, if no type object _IfcDoorType_ is
assigned, providing its own
_lfcDoorType.OperationType_.

Overall measure of the height, it reflects the
Dimension of a bounding box, enclosing th
body of the door opening. If omitted, the
_OverallHeight_ should be taken from the
geometric representation of the _IfcOpenin
in which the door is inserted.

NOTE The body of the door might be tall
then the door opening (e.g. in cases where
the door lining includes a casing). In these
caseghe _OverallHeight_ shall still be givel
as the door opening height, and not as the
total height of the door lining.

OverallHeight IfcPositiveLengthMeasure  [0..1]

Overall measure of the width, it reflects the
Dimension of a bounding box, enclosing th
body of theE door opening. If omitted, the
_OverallWidth_ should be taken from the
geometric representation of the _IfcOpenin
in which the door is inserted.

NOTE The body of the door might be wid
then the door opening (e.g. in cases where
the doorlining includes a casing). In these
cases the _OverallWidth_ shall still be give
as the door opening width, and not as the
total width of the door lining.

OverallWidth  IfcPositiveLengthMeasure  [0..1]

Designator for the user defined operation
UserDefinedOp IfcLabel [0..1] type, shall oty be provided, if the value of
erationType _OperationType_is set to USERDEFINED

Class: IfcDoorType

The element type _IfcDoorType_ defines commonly shared information for occurrences of doors. The set of
shared information may include:

BuildingSMART
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common propertiesvithin shared property sets
common material information

common operation type definitions

common shape representations

=A =4 =4 =4

A door type defines the particular parameter of the lining and one (or several) panels through the
_IfcDoorLiningProperties_ and the DfsorPanelProperties_ as predefined property sets applicable to doors
only.

It is used to define a door specification, or door style (i.e. the specific product information that is common to
all occurrences of that door type). Door types may be exchangeboutitbeing already assigned to
occurrences.

NOTE The product representations are defined as representation maps (at the level of the supertype
_IfcTypeProduct_, which gets assigned by an element occurrence instance through the
_IfcShapeRepresentatiotem[1]_ being an _IfcMappeditem_.

Occurrences of the _IfcDoorType_ within building models are represented by instances of _IfcDoor_ or
_IfcDoorStandardCase_.

Operation type use definition

The _IfcDoorTypeOperationEnum_ defines the general layout of thetgpe and its symbolic presentation.
Depending on the enumerator, the appropriate instances of _IfcDoorLiningProperties_ and
_IfcDoorPanelProperties_ are attached in the list of _HasPropertySets_. The _IfcDoorTypeOperationEnum_
mainly determines the hingeide (left hung, or right hung), the operation (swinging, sliding, folding, etc.)
and the number of panels.

NOTE There are different definitions in various countries on what a left opening or left hung or left swing
door is (same for right). Therefothe IFC definition may derivate from the local standard and may need to
be mapped appropriately.

See geometry use definitions at _IfcDoorTypeOperationEnum__ for the correct usage of opening symbols for
different operation types.

Material Use Definition

The material of the _IfcDoorType_ is defined by the _IfcMaterialConstituentSet _ or as fall back by
_IfcMaterial_ and attached by the _IfcRelAssociatesMaterial . RelatingMaterial_. It is accessible by the
inverse _HasAssociations__ relationship.

Thefollowing keywords for _IfcMaterialConstituentSet.MaterialConstituents[n].Name_ shall be used:

9 'Lining'- to indicate that the material constituent applies to to the door lining
1 ‘'Framing'- to indicate that the material constituent applies to to the doeoarhing, if not provided,
the "Lining" material information applied to frams as well

BuildingSMART
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1 'Glazing-to indicate that the material constituent applies to to the glazing as well
If the fall back single _IfcMaterial_is referenced, it applies to the liningrantng of the door.
Geometry Use Definitions:

The _IfcDoorType_ may define the common shape of door occurrences. The common shape can be defined
by

1 applying shape parameters defined within the associated _IfcDoorLiningProperties  and
_lfcDoorPanelPropeds_ applied to the "Profile" geometric representation. It is only applicable if
the _IfcDoorType_ has only occurrences of type _IfcDoorStandardCase  (See geometric use
definition of _IfcDoorStandardCase_ for further information).

1 applying the RepresentationMaps_ attribute to refer to a list of _IfcRepresentationMap_"s, that
allow for multiple geometric representations (e.g. with _IfcShapeRepresentation_"s having an
_Representationldentifier_ "Box", "Profile", "FootPrint", or "Body")

NOTE The product shape representations are defined as _RepresentationMaps_ (attribute of the
supertype _IfcTypeProduct ), which get assigned by an element occurrence instance through the
_IfcShapeRepresentation.ltem[n]_ being an _IfcMappeditem_. SeeTypéProduct_ for further
information.

NOTE The values of attributes _Representationldentifier_ and _RepresentationType_  of
_IfcShapeRepresentation_ are restricted in the same way as those for _IfcDoor_ and _IfcDoorStandardCase

bSI Documentabn

Status:ProposedModification

PackagelfcSharedBldgElements

Status ProposedModification Is Abstract
Property sets

Subtype Of IfcBuiltElementType

Subtypes
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Class Attributes

OperationType IfcDoorTypeOperationEnurn

ParameterTake IfcBoolean [0..1]
sPrecedence
UserDefinedOp IfcLabel [0..1]

erationType

Predefined Type: BOOM BARRIER

Full IdentifierifcDoorTypeEnum.BOOM_BARRIER

Type defining the general layout and
operation of the door type in terms of the
partitioning of panels and panel operations

The Boolean value reflects, whether the
parameter given in the attached lining and
panel properties exactly define the geetry
(TRUE), or whether the attached style shay
take precedence (FALSE). In the last case
parameter have only informative value. If n
provided, no such information can be infere
Designator for the usedtefined operation
type, shall only be provided, if the value of
_OperationType_is set to USERDEFINED

A boom barrier (also known as a boom gate) is a bar, or pole pivotaltbte the boom to block vehicular or

pedestrian access through a controlled point.

Predefined Type Container IfcDoorTypeEnum

Stereotype «PredefinedType»

Property sets

Predefined Type: TURNSTILE

Full IdentifierifcDoorTypeEnum. TURNSTILE

Status:Proposed

PackageAccess Elements

IfcDoor

Parent Entity
IfcDoorType

A mechanical gate consisting of revolving arms, allowing only one person at a time to pass through.

BuildingSMART
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Predefined Type Container IfcDoorTypeEnum IfcDoor

_ Parent Entity
Stereotype «PredefinedType» IfcDoorType
Property sets Pset DoorTypeTurnstile

Enumeration: IfcDoorTypeOperationEnum

This enumeration defines the basic ways to describe hawfcDoor or IfcDoorTypeperate, as shown in
Figure 1. It combines the partitioning of tlaecess barrieinto single or multipleREMOV por} panels and
the operation types ofhosepanels.

In the most common case of swinging doors the _IfcDoorTypeOperationEnum_ defined the hinge side (left
hungor right hung) and the opening direction (opening to the left, opening to the right). Whether the door
opens inwards or outwards is determined by the locabrdinate system of the _IfcDodREMOVE{or
_IfcDoorStandardCasé_.

> NOTE There are different definitions in various countries on what a left opening or left hung or left swing
door is (same for right). Therefore the IFC definition terms dewefrom the local standard and may need
to be mapped appropriately.

> HISTORY New Enumeration in IFC4.
{ .changeifc2x4}

> IFC4 CHANGE The new _IfcDoorTypeOperationEnum_ replaces the use of _IfcDoorStyleOperationEnum_
that is deprecated from IFC4 onwards.

bSI Documentation

Status ProposedMaodification

PackagelfcSharedBldgElements

Enumerators

Door with one panel that opens (swings) to the left. The hinges are (
SINGLE_SWING_LEFT the left side as viewed in the direction of the positivaxis.

NOTE Direction of swing (whether in or out) is determined at the Ifcl

Door withone panel that opens (swings) to the right. The hinges are

the right side as viewed in the direction of the positivaxis.
SINGLE_SWING_RIGHT o _ _ : .
- - NOTE Direction of swing (whether in or out) is determined at the

IfcDoor
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DOUBLE_PANEL_SINGLE_SWING

DOUBLE_SWING_LEFT

DOUBLE_SWING_RIGHT

DOUBLE_PANEL_DOUBLE_SWING

DOUBLE_PANEL_SINGLE_SWING_OP
_LEFT

DOUBLE_PANEL_SINGLE_SWING_OP
_RIGHT

SLIDING_TO_LEFT
SLIDING_TO_RIGHT

DOUBLE_PANEL_SLIDING

FOLDING_TO_LEFT
FOLDING_TO_RIGHT

DOUBLE_PANEL_FOLDING

REVOLVING_VERTICAL

REVOLVING_HORIZONTAL

ROLLINGUP

SWING_FIXED_LEFT

202004-24

Door with twopanels, one opens (swings) to the left the other opens
(swings) to the right.

NOTE Direction of swing (whether in or out) is determined at the
IfcDoor

Door with one panel that swings in both directions and to the left in t
main traffic direction. Also called double acting door.

Door with one panel that swings in both directions and to the right in
the main traffic direction. Also called double acting door.

Door with two panels, one swings both directions and to the right in
the main traffic direction the other swings also in both directions anc
the left in the main traffic direction.

Door with two panels that both open to the left, one panelisgs in one
direction and the other panel swings in the opposite direction.

NOTE Direction of swing (whether in or out) is determined at the
IfcDoor

Door with two panels that both open to the right, one panel sygrin
one direction and the other panel swings in the opposite direction.

NOTE Direction of swing (whether in or out) is determined at the
IfcDoor

Door with one panel that is sliding to the left.

Door with one panethat is sliding to the right.

Door with two panels, one is sliding to the left the other is sliding to 1
right.

Door with one segmented panel that is folding to the left.

Door with one segmented peel that is folding to the right.

Door with two segmented panels, one is folding to the left the other
folding to the right.

An entrance door consisting of a number of leaves revolving around
central verticabxis (the panels are described by a single IfcDoor par
property).

An entrance door consisting of a number of leaves or posts revolvin
around a central horizontal axis (the panels are described by a sing|
IfcDoor panel property).

Door that opens by rolling up.

NOTE Whether it rolls up to the inside or ouesid determined at the
IfcDoor.

Door with one panel that opens (swings) to the left and one fixed pa
The hinges of the swinging panel are on the left side as viewed in th
direction of the positive Jaxis.

NOTE Direction of swing (etfmer in or out) is determined at the
IfcDoor

BuildingSMART
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SWING_FIXED_RIGHT

LIFTING_VERTICAL_LEFT

LIFTING_BERTICAL_RIGHT

DOUBLE_PANEL_LIFTING_VERTICAL

LIFTING_HORIZONTAL

USERDEFINED
NOTDEFINED

202004-24

Door with one panel that opens (swings) to the right and one fixed
panel. The hinges of the swinging panel are on the right side as viev
in the direction of the positive-gxis.

NOTE Diragimn of swing (whether in or out) is determined at the
IfcDoor

Access opening with one panel that lifts vertically, directly upward ol
rotates about a pivot located on the left side in the direction of the
positive yaxis.

Access opening with one panel that lifts vertically, directly upward ol
rotates about a pivot located on the right side in the direction of the
positive yaxis.

Access opening with two panels that liftsrtically, directly upward or
rotates about a pivot located on the left and the right side in the
direction of the positive Jaxis.

Access opening with one panel that lifts by rotating along a horizont
access.

NOTE location of horintal access (e.g. Top or bottom of opening) is
determined at the IfcDoor.

BuildingSMART
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Package: Course Elements
This package addresses the built elements that represent Courses. Courses are usually made of a single
aggregate material laidn site on top of another horizontal or nearly horizontal built element.

IfcElement IfcElementType
IfcBuiltElement IfcBuiltElementType

C] Implemented
D Proposed A A

Proposed Modification

D Deprecated IfcCourse IfcCourseType

D Approved + PredefinedType: IfcCourseTypeEnum [0..1] + PredefinedType: IfcCourseTypeEnum

D Candidate

PSM Concept State

IFC Object Types +PredefinedType| 0..1 +PredefinedType| 1
Entity «PTContainer»
Predefined Type IfcCourseTypeEnum
PT Container ; I ; I ;
| |
Select : I : I :
Enumeration \/ : \/ : \/
Property Set «PredefinedType» | «PredefinedType» | «PredefinedType»
. BALLAST BED ' PAVEMENT ' FILTER
Quantity Set | |
| |
PEnum Type \/ v
Virtual Entity «PredefinedType» «PredefinedType»
Data Type CORE PROTECTION

Figure 4: Course Elements new extension to cover course elements

Class: IfcCourse

A built element whose length greatly exceeds its thickness and often also its width, usually of a single
material laid on site on top of another horizontal or nearly horizontal built element. A course is distinctive
from a earthworks element in that a cae is a graded granular (which can be bound or unbound) material
that is generally processed in some fashion, where as earthworks elements are soil earthen based structure
that can be formed by removal and transport of general ground material.

Structurallya course does not have capacity to carry loads over open span, or to be removed or replaced as
a single unit. examples of courses include:

Graded aggregate layers
Graded sand layers

Cement bounded material (CBM)
Asphalt layers

=A =4 =4 =9
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Status:Proposed

PackageCourse Elements

Class Properties

Status Proposed Is Abstract
Pset CourseApplicationConditions

Property sets Pset BoundedCourseCommon

Pset CourseCommon

Inheritance Statement
Subtype Of IfcBuiltElement

EXISTING PROPOSED

Subtypes

Class Attributes

Identifies the predefined type of a course

element from which the type modelled, ma

be set. This type may associate additional
PredefinedType IfcCourseTypeEnum [0..1] specific property sets.

NOTE The PredefinedType shall only be u

if no IfcCourseTyp&s assigned, providirits

own IfcCourseType.PredefinedType.

Class: IfcCourseType
ThelfcCourseTyperovides the type information foifcCoursenccurrences.

A course is a built element whose length greatly exceeds its thickness and often also its width, usually of a
single material laid on site on top of another horizontal or nearly horizontal built element. A course is
distinctive from a earthworks element ithat a course is a graded granular (which can be bound or
unbound) material that is generally processed in some fashion, where as earthworks elements are soil
earthen based structure that can be formed by removal and transport of general ground material.

Structurally a course does not have capacity to carry loads over open span, or to be removed or replaced as
a single unit.

Status:Proposed

PackageCourse Elements
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Class Properties
Status Proposed Is Abstract
Pset CourseApplicationConditions

Property sets Pset BoundedCourseCommon

Pset CourseCommon

Inheritance Statement

Subtype Of IfcBuiltElementType
EXISTING PROPOSED

Subtypes

Class Attributes

Identifies thepredefined types of a course
PredefinedType IfcCourseTypeEnum element from which the type modelled, may
be set.

PDT Container: IfcCourseTypeEnum

This container defines the different predefined types of course elements that can further specify an
IfcCourseor lfcCourseType

Status:Proposed

PackageCourse Elements

Container Properties

Parent IfcCourseType

Entity IfcCourse
lfcCourseTypeEnum.BALLASTBED
lfcCourseTypeEnum.PAVEMENT

Contains IfcCourseTypeEnum.FILTER
IfcCourseTypeEnum.CORE
IfcCourseTypeEnum.PROTECTION
CourseTypeEnum.ARMOUR

Stereotype «PTContainer»

BuildingSMART
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Predefined Type: BALLAST BED

Full IdentifierifcCourseTypeEnum.BALLASTBED
Layer composed of broken stones under the sleepers.
Status:Proposed

PackageCourseElements

Predefined Type Properties

Predefined Type Container [fcCourseTypeEnum IfcCourseType
_ Parent Entity
Stereotype «PredefinedType» IfcCourse

Property sets

Predefined Type: CORE

Full IdentifierifcCourseTypeEnum.CORE
A core course is the bulk internal structure of aggregate structures.
Status:Proposed

PackageCourse Elements

Predefined Type Properties

Predefined Type Container |[fcCourseTypeEnum lfcCourseType
, Parent Entity

Stereotype «PredefinedType» IfcCourse

Property sets

Predefined Type: FILTER

Full IdentifierifcCourseTypeEnum.FILTER
An Intermediate layer whose primary function is to prevent the washing through of fine materials.
Status:Proposed

PackageCourse Elements

Predefined Type Properties

Predefined Type Container [fcCourseTypeEnum IfcCourseType
, Parent Entity
Stereotype «PredefinedType» IfcCourse

BuildingSMART
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Predefined Type: PAVEMENT

Full IdentifierifcCourseTypeEnum.PAVEMENT
A layer within a pavement structure that forms a paved area or road.
Status:Proposed

PackageCourse Elements

Predefined Type Properties

Predefined Type Container [fcCourseTypeEnum IfcCourseType
_ Parent Entity
Stereotype «PredefinedType» IfcCourse

Property sets

Predefined Type: PROTECTION

Full IdentifierifcCourseTypeEnum.PROTECTION
Layer with the primary task to provide protection against erosion and scour.
Status:Proposed

PackageCourse Elements

Predefined Typdroperties

Predefined Type Container |[fcCourseTypeEnum lfcCourseType
, Parent Entity
Stereotype «PredefinedType» IfcCourse

Property sets
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Package: Members
This package addresses the built elements that represent members. Members represents a linear structural
element froman architectural or structural modelling point of view.

IFC Object Types IfcBuiltElement IfcBuiltElementTyde PSM Concept State
IfcMember IfcMemberType
Entity C] Implemented
Predefined Type Proposed
PT Container Proposed Modification
Sallagi +PredefinedType| 0..1 +PredefinedTypel 1..1
D Deprecated
Enumeration «PTContainer» D
Property Set IfcMemberTypeEnum Approved
i T T T D Candidate
Quantity Set | | |
| | |
PEnum Type \1/ \V \1/
Virtual Entity
Data Type «PredefinedType» «PredefinedType» «PredefinedType»
o STRUCTURALCABLE POST TIEBAR

Figure 5: Members- modification and extension to member elements

Predefined Type: POST

Full IdentifierifcMemberTypeEnum.POST

FORMER: A linear member (usually ugedically) within a roof structure to support purlins.

PROPOSED: A linear (usually vertical) member used to support something or to mark a point.
Status:ProposedMaodification

PackagelfcSharedBldgElements

Predefined TypeContainer |fcMemberTypeEnum IfcMember

_ Parent Entity
Stereotype «PredefinedType» IfcMemberType
Property sets Pset PostProtectionAndSafety

Predefined Type: STRUCTURALCABLE

Full IdentifierifcMemberTypeEnum.STRUCTURALCABLE

A linear cable element used to secure or stabilise a structure by resisting lateral and longitudinal loading
through tension only, but cannot resist compression. usually formed of a flexible cable or wire.
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Status:Proposed
PackageMembers
Predefined Typd°roperties
Predefined Type Container [fcMemberTypeEnum IfcMember
_ Parent Entity
Stereotype «PredefinedType» IfcMemberType

Property sets

Predefined Type: TIEBAR
Full IdentifierifcMemberTypeEnum.TIEBAR

A linear bar element used to secure or stabilise a structureesysting lateral and longitudinal loading
through tension and or compression. usually formed by a solid bar.

Status:Proposed

PackageMembers

Predefined Type Properties

Predefined Type Container I[fcMemberTypeEnum IfcMember
_ Parent Entity
Stereotype «PredefinedType» I[fcMemberType

Property sets

BuildingSMART
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Package: Pavement Elements
This package addresses the built elements that represent pavements. A pavement provides an even surface
to sustain loads from vehicles or pedestrians.

IFC Object Types IfcElement IfcElementType PSM Concept State
Entity IfcProductExtension:: IfcProductExtension:: D Implemented
. IfcBuiltElement IfcBuiltElementType
Predefined Type D Proposed
PT Container D Proposed Modification
. Select D Deprecated
E .
. numeration D Approved
Property Set
D Candidate
Quantity Set
PEnum Type IfcPavement IfcPavementType
Virtual Entity + Flexible: IfcBoolean [0..1] + Flexible: IfcBoolean
Data Type

Figure 6: Pavement Elements new extension to cover pavement elements

Class: IfcPavement

Type of built element in a road or other paved area to provide an even surface sustaining loads from vehicles
or pedestrians, usually comprising several courses.

NOTE Defition from ISO 6704 road, runway, or similar construction above the subgrade.
Status:Proposed

PackagePavement Elements

Class Properties

Status Proposed Is Abstract
Property sets Pset_PavementSurfaceCommon

Inheritance Statement
Subtype Of IfcBuiltElement

EXISTING PROPOSED

Subtypes
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ClassAttributes

. Boolean to identify the pavement type as a
Flexible IfcBoolean [0..1] . . fy P P
Flexible or Rigid structure.

Class: IfcPavementType
ThelfcPavementTyperovides the type information folfcPavemenbccurrences.

A pavement is a type of built element in a road or otparved area to provide an even surface sustaining
loads from vehicles or pedestrians, usually comprising several courses.

Status:Proposed

PackagePavement Elements

Class Properties

Status Proposed Is Abstract

Property sets Pset_PavementSurfaceCommon

Inheritance Statement

Subtype Of IfcBuiltElementType
EXISTING PROPOSED

Subtypes

ClassAttributes

Boolean to identify the pavement type as a

Flexible IfcBoolean . .
X Flexible or Rigid structure.
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Package: Railing Elements

This package addresses the built elements that represent railings. Railingfameaassembly adjacent to
human or vehicle circulation spaces and at some space boundaries. Designed as an optional physical
support, or to prevent injury or damage, either by falling or collision.

IFC Object Types IfcBuiltElement IfcBuiltElementTyge PSM Concept State

IfcSharedBldgElements:: IfcSharedBldgElements::
Entity IfcRailing IfcRailing Type C] Implemented
Predefined Type D Proposed
PT Container —— o1 —— 1 Proposed Modification

+PredefinedType| O.. +PredefinedType| 1..
Select D Deprecated
Enumeration «PTContainer»
IfcSharedBldgElements::IfcRailing TypeEnum D Approved

Property Set .

i T I I D Candidate
Quantity Set | | | |

|

PEnum Type : \/ \V :
Virtual Entity I «PredefinedType» Lt NBRSTAYYRE & LIS
Data Type : FENCE IfcSharedBldgElements: :

\‘I/ GUARDRAIL \‘I/

{t NBRSTAYSRe & LISn {t NBRSTAY§Re & LISn
IfcSharedBldgElements:: IfcSharedBldgElements:
BALUSTRADE HANDRAIL

Figure 7: Railing Elements- modification and extension to railing elements

Class: IfcRailing

The railing is a frame assembly adjacent to human or vehicle circulation spaces and at some space
boundaries where it is used in lieu of walls or to comnmnt walls. REMDVE{Designed to aid humans,

either as an optional physical support, or to prevent injury or damage, either by falling or cdllidisnyned

as an optional physical support, or to prevent injury or damage, either by falling or collision.

> HISTORY Newtityin IFC2.0

bS| Documentation

Status:ProposedMaodification

PackagelfcSharedBldgElements

Status ProposedModification Is Abstract
Property sets
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Inheritance Statement
Subtype Of IfcBuiltElement

EXISTING PROPOSED

Subtypes

Predefined Type: FENCE

Full IdentifierifcRailingTypeEnum.FENCE

NOTE Definition from ISO67Q7 nortload bearing vertical construction, usually lightweight, which bounds
or subdivides an external area.

Status:Proposed

PackageRailing Elements

Predefined Type Properties

Predefined Type .
. IfcRailingTypeEnum IfcRailing
Container Parent Entity N
. IfcRailingType
Stereotype «PredefinedType»

Property sets

Package: Slab Elements

IfcBuiltElementTyge

IFC Object Types IchuiItEIeme:'t
IfcSharedBIldgElements:: IfcSharedBldgElements::IfcSlal
Entity IeSlebibs PSM Concept State
Predefined Type D N
PT Container +PredefinedType| 1..1  +PredefinedType| 0..1
- Select «PTContainer» D rropesed
Enumeration I IchharedBIdgEIemenls::IchIabTypeEn. D Rlcteasiiien ket
" Property Set : D Deprecated
Quantity Set | D Approved
PEnum Type \I/ D Candidate
Virtual Entity «PredefinedType»
e

Figure 8: Slab Elements
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Predefined Type:
Full IdentifierifcSlabTypeEnum.PAVING
Rigid pavement course of a road or other paved area, uscaiigrete.
Status:ProposedModification

PackagelfcSharedBldgElements

Predefined Type

. IfcSlabTypeEnum IfcSlab
Container Parent Entity feSlabT
) cSlabType
Stereotype «PredefinedType»

Property sets

Package: Civil Elements

This package addresses the modelling of elements that derive Hic@ivilElementor IfcCivilElementType

These are a generalization of all elements within a civil engineering works. The IfcCivilElement was
introduced as a stub for future extensions of this specificationinclude an object model for civil
engineering works, but subsequent developments have used different mechanisms for civil elements
therefore these elements are no longer required within the schema and will be deprecated.

IFC Object Types IfcProdu IfcTypeProdugt
Entity IfcProductExtension::IfcElemen IfcProductExtension::
IfcElementType PSM Concept State

Predefined Type C] ol ed

: mplemente
PT Container ElementType: IfcLabel [O..1]| D p!

Proposed

Select
Enumeration Proposed Modification
Property Set D Deprecated
Quantity Set D Approved
PEnum Type IfcProductExtension:: IfcProductExtension:: D Candidate
Virtual Entity IfcCivilElement IfcCivilElementType
Data Type

Figure 9: Civil Elements- Deprecation of civil elements
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Class: IfcCivilElement

An IfcCivilElementis a generalization of all elements within a civil engineering works that cannot be
represented as BuildingElements, DistributionElements or GeographicElements. Depending on the context of
the construction project, included building work, such as builslimg factories, are represented as a
collection of IfcBuiltElemens, distribution systems, such as piping or drainage, are represented as a
collection oflfcDistributionElemeris, and other geographic elements, such as trees, light posts, traffic signs
etc. are represented décGeographicElemeist

NOTE ThéfcCivilElemenhas been introduced as a stub for future extensions of this specification to
include an object model for civil engineering works.

Civil elements are typically horizontally organized using a spsttiatture expressed by spatial zones,
therefore IfcCivilElemenis spatially contained by default within #icSpatialZone

HISTORNMew entity in IFC4.

bS| Documentatio

Status:Deprecated

PackagelfcProductExtension

Status Deprecated Is Abstract
Property sets

Subtype Of IfcElement

Subtypes

Class: IfcCivilElementType

AnlfcCivilElementTypis used to define an element specification of an element used within civil engineering
works. Civil element types include for different types of element that may be used to represent information
for construction works external to a buildingcCivilElementType may include:

1 linear elements such as sections of a roadway (including carriageway/pavement, verge, median,
marker line, kerb etc.);

1 elements for connections and junctions including ti@ffhundabouts, T junctions, 4 way junctions;

1 elements for supporting structures such as piers, piles, pylons, and similar.

The specification of the specific types is provided by the inherited attriltfiotE€lementTypd-lementType
given as aitfcLabel

BuildingSMART
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NOTE This is due to the range of choices of element type that are available and their expression in
different languages. It is not consickd possible to create a reasonably full list of types within an
enumeration. It is suggested that selection of the relevant type be drawn from an available "feature
catalogue".

NOTE ThécCivilElementTypbas been introduced as a stub for future extensions of this specification to
include an object model for civil engineering works.

HISTORY New entity in IFC4.

bS| Documentatin

Status:Deprecated

PackagelfcProductExtension

Class Properties

Status Deprecated Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcElementType

EXISTING PROPOSED

Subtypes
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Package: Common Earthworks

This package addresses the modelling of common earthworks elements. These elements model the removal,
transport and construction of earthen based structures and systems.

Package: Earthworks Cut Elements

This package addresses timodelling of earthworks cut elements. these represent the void generated from
excavation and removal of earthen material.

PSM Concept State IfcFeatureElement

D Implemented
D Proposed

Proposed Modification
D Deprecated
D Approved N
D Candidate

IfcProductExtension::
IfcFeatureElementSubtraction

i

IfcEarthworksCut

PredefinedType: IfcEarthworksCutTypeEnum [0..1]

+PredefinedType| 0..1

IFC Object Types «PTContainen
Entity IfcEarthworksCutTypeEnum
Predefined Type : | : | : | : | :
) | | | |
PT Container \1/ | | | | |
| | oV
| |
Select | | I : I | I
_ «PredefinedType» | | | I | I | I «PredefinedType»
Enumeration BASE_EXCAVATION : | | | | I | OVEREXCAVATION
|
Property Set \/ : : : : : v
Quantity Set «PredefinedType» | : | : | «PredefinedType»
5 | |
PEnum Type PAVEMENTMILLING \1/ | : | \1/ TRENCH
| |
Virtual Entity | : |
«PredefinedType» | | «PredefinedType»
Data T |
ata Type cuT : | : EXCAVATION
|
Voo
«PredefinedType» : «PredefinedType»

STEPEXCAVATION TOPSOILREMOVAL

vV
«PredefinedType»
DREDGING

Figure 10: Earthworks Cut Elements new extension to cover earthworks cut elements

Class: IfcEarthworksCut

The resulting void from modification of existing terrain or road structure by excavation or by other means of
removing material.
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NOTE Definition from 1SO 6707void that results from bulk excavation of material.

NOTE The material excavated and either usefill or discarded as waste is not modelled as Cut, but may be
handled as a different concept (Resource) in the future.

Status:Proposed

PackageEarthworks Cut Elements

Class Properties
Status Proposed Is Abstract

Property sets

Inheritance Statement
Subtype Of IfcFeatureElementSubtraction

EXISTING PROPOSED

Subtypes

Class Attributes

Identifies the predefined type of a
earthworks cut elements from which the tyy
modelled, may be set. This type may
associate additional specific property sets.

PredefinedType IfcEarthworksCutTypeEnu [0..1]

PDT ContainetfcEarthworksCutTypeEnum

This container defines the different predefined types of earthworks cut elements that can specify an
IfcEarthworksCut

Status:Proposed

PackageEarthworks CuElements

Container Properties

Parent

. IfcEarthworksCut Stereotype «PTContainer»
Entity

EXISTING PROPOSED

IfcEarthworksCutTypeEnum.BASE_EXCAVATIC
Contains lfcEarthworksCutTypeEnum.OVEREXCAVATIO|

IfcEarthworksCutTypeEnum. TRENCH

IfcEarthworksCutTypeEnum. TOPSOILREMOVA
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IfcEarthworksCutTypeEnum.EXCAVATION
IfcEarthworksCutTypeEnum.DREDGING
IfcEarthworksCutTypeEnum.STEPEXCAVATIO?N
IfcEarthworksCutTypeEnum.CUT
IfcEarthworksCutTypeEnum.PAVEMENTMILLIN

Predefined Type: STEPEXCAVATION

Full IdentifierifcEarthworksCutTypeEnum.STEPEXCAVATION
Removal of the soft part of the existing road slope, where it is dug into steps, when widening a road.
Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets

Predefined Type: EXCAVATION

Full IdentifierifcEarthworksCutTypeEnum.EXCAVATION
General type of excavation when more accurate type is not specified.
Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties

Predefined TypeContainer  IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»
Property sets

Predefined Type: DREDGING

Full IdentifierifcEarthworksCutTypeEnum.DREDGING

Underwater excavation to recover material or to create a greater depth of water.
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Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties
Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets

Predefined Type: TOPSOILREMOVAL

Full IdentifierifcEarthworksCutTypeEnum. TOPSOILREMOVAL

Excavation where the topmost layer of soil containing organic material is cut or stripped. The removed
topsoil can be used as fiE&rthworksElemente.g. where planting is planned.

Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets

Predefined Type: OVEREXCAVATION

Full IdentifierifcEarthworksCutTypeEnum.OVEREXCAVATION
Excavation that goes beyond the depth required for construction, in order to replace unsuitable material.
Status:Proposed

PackageEarthworks Cut Elements

PredefinedType Properties

Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets
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Predefined Type: CUT

Full IdentifierifcEarthworksCutTypeEnum.CUT

Excavation where soil or rock below topsoil is cut todleeth required for the construction of facilities such
as roads and railways. The removed material can be used &afilh\orksElementfor embankments or to
form a level surface on which tauild.

Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets

Predefined Type: PAVEMENTMILLING

Full IdentifierifcEarthworksCutTypeEnum.PAVEMENTMILLING
Removal of expired material from top pavement to be replaced by new material.
Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets Pset _PavementMillingCommon

Predefined Type: TRENCH

Full IdentifierifcEarthworksCutTypeEnum. TRENCH

Excavation whose length greatly exceeds the depth and width. Trench is typically excavated for strip
foundations or for buried services such as drainage or cabling.

Status:Proposed

PackageEarthworks Cut Ements
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Predefined Type Properties
Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets Pset TrenchExcavationCommon

Predefined Type: BASE_EXCAVATION

Full IdentifierifcEarthworksCutTypeEnum.BASE_EXCAVATION

Excavation for basements of buildings, abutments of bridges or similar structures either partially or
completely below ground level.

Status:Proposed

PackageEarthworks Cut Elements

Predefined Type Properties
Predefined Type Container IfcEarthworksCutTypeEnum

Parent Entity  IfcEarthworksCut

Stereotype «PredefinedType»

Property sets

BuildingSMART
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Package: Earthworks Elements

This package addresses the modelling of earthworks elements. With 2 distinct foreesrtbivorks fill
elements and the reinforcement of existing soil.

IFC Object Types IS | PSM Concept State
IfcProductExtension::lfcBuiltElement
Entity C] Implemented
Predefined Type D Proposed
PT Container Proposed Modification
Select
E . IfcEarthworksElement D Deprecated
1
numeration D A
Property Set
7 D Candidate
Quantity Set
PEnum Type
Virtual Entity IfcEarthworksFill IfcReinforcedSoil
Data Type + PredefinedType: IfcEarthworksFillTypeEnum [0}.1) - PredefinedType: IfcReinforcedSoilTypeEnum [¢.1]
+PredefinedType| 0..1 +PredefinedType| 0..1
«PTContainer» «PTContainer»
IfcEarthworksFillTypeEnum IfcReinforcedSoilTypeEnum
T T T 1 I I
I : | ' | ' I ' | ' ' | '
| | ' | ' I ! | ' ' I !
[ by ' | ' [ ' | ' ' | '
V : | : | : V : | : : I :
«PredefinedType» | : | : | «PredefinedType» | : | | : |
BACKFILL : | | | : SUBGRADEBED : | | | | :
| | |
Y : ! : v V Lo L v
«PredefinedType» | : | «PredefinedType» «PredefinedType» | : : | «PredefinedType»
SLOPEFILL I | I | TRANSITIONSECTIDN GROUTED I | | I VERTICALLYDRAINED
| | | |
v IV v ooy
«PredefinedType» | «PredefinedType» «PredefinedType» | | «PredefinedType»
COUNTERWEIGHT : EMBANKMENT DYNAMICALLYCOMPACT| ED: : SURCHARGEPRELOAIDED
«PredefinedType» «PredefinedType» «PredefinedType»
SUBGRADE REPLACED ROLLERCOMPACTHED

Figure 11: Earthworks Elements- new extension to cover Earthworks elements

Class: IfcEarthworksElement

A type of built element created by earthwork activities toldusubgrade, to raise the level of the ground in
general or reinforce or stabilize soil by some mechanical or chemical method.

Status:Proposed

PackageEarthworks Elements

Status Proposed Is Abstract
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Inheritance Statement

Subtype Of IfcBuiltElement
Subtypes IfcReinforcedSoil
IfcEarthworksFill

Class: IfcEarthworkskFill

A type of earthworks element created by earthwork activities to build subgrade or to raise the level of the
ground in general.

Status:Proposed

PackageEarthworks Elements

Class Properties

Status Proposed Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcEarthworksElement

EXISTING PROPOSED

Subtypes

ClassAttributes

Identifies the predefined type of a
PredefinedType IfcEarthworksFillTypeEn 0.1] earthworks fill elements fr.om which the typ
m modelled, may be set. This type may
associate additional specifizoperty sets.

PDT Container: IfcEarthworksFillTypeEnum

This container defines the different predefined types of earthworks fill elements that can specify an
IfcEarthworksFill

Status:Proposed

PackageEarthworks Elements

ContainerProperties

Parent Entity IfcEarthworksFill Stereotype «PTContainer»
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EXISTING PROPOSED

IfcEarthworksFillTypeEnum. TRANSITIONSECTI
IfcEarthworksFillTypeEnum.SUBGRADEBED
IfcEarthworksFillTypeEnum.EMBANKMENT
IfcEarthworksFillTypeEnum.SUBGRADE
IfcEarthworksFillTypeEnum.SLOPEFILL
IfcEarthworksFillTypeEnum.COUNTERWEIGHT
IfcEarthworksFillTypeEnum.BACKFILL

Contains

Predefined Type: SUBGRADEBED

Full IdentifierifcEarthworksFillTypeEnum.SUBGRADEBED

Upper part of the soil, natural or constructed, that supports the loads transmitted by the overlying structure
of a road, runway, or similar hard surface.

Status:Proposed

PackageEarthworks Elements

Predefined Type fperties

Predefined Type Container IfcEarthworksFillTypeEnum

Parent Entity IfcEarthworkskFill

Stereotype «PredefinedType»

Property sets

Predefined Type: SUBGRADE

Full IdentifierifcEarthworksFillTypeEnum.SUBGRADE
Type of earthworks element forming the structure below pavement and above natural soil.

NOTE Definition from ISO 6707 upper part of the soil, natural aonstructed, that supports the loads
transmitted by the overlying structure of a road, runway, or similar hard surface.

NOTE Definition from PIARC: Upper layer of the natural ground upon which the pavement is constructed.
Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksFillTypeEnum Parent Entity IfcEarthworkskFill
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Stereotype «PredefinedType»

Property sets

Predefined Type: COUNTERWEIGHT
Full IdentifierifcEarthworksFillTypeEnum.COUNTERWEIGHT

Embankment built on the side of thmain road structure to reduce the settlement of the road.
Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksFillTypeEnum

Parent Entity IfcEarthworkskFill

Stereotype «PredefinedType»

Property sets

Predefined Type: SLOPEFILL

Full IdentifierifcEarthworksFillTypeEnum.SLOPEFILL
Side slope (batter) fill abutting the road structure or back slope fill.
Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined TypeContainer IfcEarthworksFillTypeEnum

Parent Entity IfcEarthworkskFill

Stereotype «PredefinedType»

Predefined Type: TRANSITIONSECTION

Full IdentifierifcEarthworksFillTypeEnum. TRANSITIONSECTION

Section of subgrade to ensure the consistency of stiffness and prevent uneven settlement. Transition section
may appear e.g. between: embankment and bridge tai®nt; embankment and transverse structure;
cutting and tunnel; embankment and cutting.

Status:Proposed

BuildingSMART
202004-24 Page52



@B buildingSMART.

International

PackageEarthworks Elements

Predefined Type Properties
Predefined Type Container IfcEarthworksFillTypeEnum

Parent Entity  IfcEarthworkskFill

Stereotype «PredefinedType»

Property sets Pset TransitionSectionCommon

Predefined Type: EMBANKMENT

Full IdentifierifcEarthworksFillTypeEnum.EMBANKMENT

Predominantly longitudinal type of earthworks element with no otlperticular assigned type according to
its role in Pavement or Subgrade.

NOTE Definition from 1SO67Q7 section of earthworks, often formed by cut or fill, where the finished
ground level is above or below original ground level and whose length usualjygegceeds its width.

Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksFillTypeEnum

Parent Entity IfcEarthworkskFill

Stereotype «PredefinedType»
Property sets

Predefined Type: BACKFILL

Full IdentifierifcEarthworksFillTypeEnum.BACKFILL
Fill behind retaining walls or othstructures such as quays, behind abutments and bridges.
Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcEarthworksFillTypeEnum

Parent Entity IfcEarthworksFill

Stereotype «PredefinedType»

Property sets
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Class: IfcReinforcedSoil
Soil reinforced or stabilized by some mechanical or chemical method.

Status:Proposed

PackageEarthworks Elements

Class Properties
Status Proposed Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcEarthworksElement
EXISTING PROPOSED

Subtypes

ClassAttributes

Identifies the predefined type of a reinforce

soil elements from which the type modellec

PredefinedType IfcReinforcedSoilTypeEnu [0..1] may be set. This type may associate
additional specifiproperty sets.

PDT Container: IfcReinforcedSoilTypeEnum

This container defines the different predefined types of soil reinforcement that can specify an
IfcReinforcedSail

Status:Proposed

PackageEarthworks Elements

Container Properties

Parent Entity  IfcReinforcedSoll Stereotype «PTContainer»
IfcReinforcedSoilTypeEnum.VERTICALLYDRAINEI
IfcReinforcedSoilTypeEnum.SURCHARGEPRHD OA

Contains IfcReinforcedSoilTypeEnum.ROLLERCOMPACTEL
IfcReinforcedSoilTypeEnum.REPLACED
IfcReinforcedSoilTypeEnum.GROUTED
IfcReinforcedSoilTypeEnum.DYNAMICALLY CONHR)
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Predefined Type: DYNAMICALLYCOMPACTED
Full IdentifierifcReinforcedSoilTypeEnum.DYNAMICALLYCOMPACTED

The method of using dynamic tamping machine to drop the heavy hammer freely from the high place,
compacting the soil and quickly improving the bearing capacity of the foundation.

Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcReinforcedSoilTypeEnum

Parent Entity  IfcReinforcedSoill

Stereotype «PredefinedType»

Property sets

Predefined Type: GROUTED

Full IdentifierifcReinforcedSoilTypeEnum.GROUTED

A method of injecting some curable slurry intcacks or pores of a geotechnical foundation to improve its
physical and mechanical properties.

Status:Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcReinforcedSoilTypeEnum

Parent Entity  IfcReinforcedSoill

Stereotype «PredefinedType»

Predefined Type: REPLACED

Full IdentifierifcReinforcedSoilTypeEnum.REPLACED

Dig out the soft soil in a certain range below the foundation ground and then backfill the area with high
strength, low compressibility and no corrosive materials.

Status:Proposed

PackageEarthworks Elements
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PredefinedType Properties
Predefined Type Container IfcReinforcedSoilTypeEnum

Parent Entity IfcReinforcedSoill

Stereotype «PredefinedType»

Property sets

Predefined Type: ROLLERCOMPACTED

Full IdentifierifcReinforcedSoilTypeEnum.ROLLERCOMPACTED

A kind of compacting method that adopts rolling machinery, repeated rolling and vibration to make
foundation soil compacted, strength increased and compressibility decreased.

Status:Proposed

PackageEarthworks E¢ments

Predefined Type Properties

Predefined Type Container IfcReinforcedSoilTypeEnum

Parent Entity IfcReinforcedSoil

Stereotype «PredefinedType»

Property sets

Predefined Type: SURCHARGEPRELOADED
Full IdentifierifcReinforcedSoilTypeEnum.SURCHARGEPRELOADED

A method that applies load to the foundation to discharge pore water, and the foundation is consolidated to
improve the foundation strength. Unloading when the carrying capacity reaches the required level.

Status: Proposed

PackageEarthworks Elements

Predefined Type Properties

Predefined Type Container IfcReinforcedSoilTypeEnum

Parent Entity IfcReinforcedSoil

Stereotype «PredefinedType»

Property sets

Predefined Type: VERTICALLYDRAINED

Full IdentifierifcReinforcedSoilTypeEnum.VERTICALLYDRAINED
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A method to set vertical drainage measures in the foundation, so that pore water in the soil is discharged
and the foundation strength is improved.

Status:Proposed

PackageEarthworks Elements

Predefined Type Container IfcReinforcedSoilTypeEnum
Parent Entity IfcReinforcedSoil

Stereotype «PredefinedType»

Property sets

Package: Earthworks Systems
This package addresses the modelling of earthworks systems. where earthworks elements and other
products are grouped together for the earthworks management purposes.

IFC Object Types syl PSM Concept State
Built Systems::IfcBuiltSystem
Entity [:] Implemented
) + LongName: IfcLabel [0..1]
Predefined Type + PredefinedType: IfcBuiltSystemTypeEnum [0..1 D Proposed
PT Container Proposed Modification
Select +PredefinedType| 0..1 D Deprecated
Enumeration , A
Cte/ 2yul Ay SNJ DApproved
Property Set Built Systems::IfcBuiltSystemTypeEnum D Candidate
Quantity Set [
|
PEnum Type \1/
Virtual Entity
«PredefinedType»
Data Type EROSIONPREVENTION

Figure 12: Earthworks Systems modification and extension to built systems for earthworks

Class: IfcBuiltSystem
A built system is a group by which built elements are grouped according to a common function within the
facility.

The grouplfcBuiltSystem defines the occurrence of a specialized system for use within the context of a
facilities physical or finishing fabric. Important functionalities for the description of a built system are
derived from supertypes:
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1 From IfcSystem it inherits the abilty to couple the built system via
IfcRelReferencedInSpatialStructut@ one or morelfcSpatialElemendubtypes as necessary.

1 From IfcGroup it inherits the inverse attribute IsGroupedBy, pointing to the relationship class
IfcRelAssignsToGroupThis allows the grouping of built elements (instancedfoBuiltElement
subtypesfcFurnishingElemersubtypes/fcElementAssembiand IfcTransportElement

1 FRom IfcObjectDefinition it inherits the inverse attribute IsDecomposedBy pointing to the
relationship clasgfcRelAggregatedt provides the hierarchy between the separate (partial) building
systems.

Status:Proposed

PackageBuilt Systems

Class Properties
Status Proposed Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcSystem

EXISTING PROPOSED

Subtypes

Class Attributes

Long name for a built system, used for
informal purposes. It should hesed, if
available, in conjunction with the inherited
Name attribute.

LongName IfcLabel [0..1] ) _
NOTE In many scenarios the Name attribr
refers to the short name or number of a bui
system, and the LongName refers to a
descriptive name.

PredefinedType  IfcBuiltSystemTypeEnun [0..1] Predefined types of built systems.

PDT Container: IfcBuiltSystemTypeEnum
This enumeration identifies different types of built systems.

Status:Proposed

PackageBuilt Systems
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Container Properties

Parent Entity IfcBuiltSystem Stereotype «PTContainer»
IfcBuiltSystemTypeEnum.MOORING
IfcBuiltSystemTypeEnum.MOORINGSYSTEM
IfcBuiltSystemTypeEnum. TRACKCIRCUIT
IfcBuldingSystemTypeEnum.EROSIONPREVEN
IfcBuiltSystemTypeEnum.LOADBEARING

Contains IfcBuiltSystemTypeEnum.OUTERSHELL
IfcBuiltSystemTypeEnum.FOUNDATION
IfcBuiltSystemTypeEnum. TRANSPORT
IfcBuiltSystemTypeEnum.FENESTRATION
IfcBuiltSystemTypeEnum.SHADING
IfcBuiltSyeemTypeEnum.REINFORCING
IfcBuiltSystemTypeEnum.PRESTRESSING

Predefined Type: EROSIONPREVENTION
Full IdentifierifcBuildingSystemTypeEnum.EROSIONPREVENTION

A grouping of elements into a built gm for preventing unwanted relocation of material particles in
earthworks slopes or rock faces.

Typical types of erosion prevention include:

Planting

Solid

Framework

Anchored framework
Shotcrete

Screening

Geosynthetics (geotextiles)

=A =4 4 4 -8 4

Status:Proposed

PackageEarthworks Systems

Predefined Type Properties

Predefined Type Container IfcBuiltSystemTypeEnum

_ Parent Entity IfcBuiltSystem
Stereotype «PredefinedType»
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Package: Geographic Elements
This package addresses the modelling of geographic elements. where geographic elements are the
generalization of all elements within a geographical landscape.

IFC Object Types IfcElement IfcElementType
IfcProductExtension::lfcGeographicElement IfcProductExtension::l1fcGeographicElementType
Entity
Predefined Type «Beprecated: «Deprecated»
yp + PredefinedType: IfcGeographicElementTypeEnum [0..1]| + PredefinedType: IfcGeographicElementTypeEnum
PT Container |
Select . e oA a AR s A
. {5SLINBOF SRy (5SLINBOI USRn
Enumeration PSM Concept State
+PredefinedType| 0..1 +PredefinedType| 1..1
Property Set P P C] Implemented
Quantity Set \fcPlant «PTContainer» P
. . roposed
PEnum Type IfcProductExtension::IfcGeographicElementTypeEnun D P
T T D Proposed Modification
Virtual Entity
\V \V D Deprecated
Data Type
«PredefinedType» «PredefinedType» D Approved
IfcProductExtension:: IfcProductExtension:: .
TERRAIN SOIL_BORING_POINT D EEmI TR

Figure 13: Geographic Elements modification and extension to geographic elements

Class: IfcGeographicElement

An _lfcGeographicElement_ is a generalization of all elements within a geographical landscape. It includes
occurrences of typical geographicaelements, often referred to as features, such as trees or terrain.
Common type information behind several occurrences of _IfcGeographicElement_ is provided by the
_lfcGeographicElementTypeREMOVEX{NOTE Roads are now represented by _IfcCivilElement_.

bS| Documentation

Status:ProposedModification

PackagelfcProductExtension

Class Properties

Status ProposedModification Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElement
EXISTING PROPOSED
Subtypes
IfcPlant

BuildingSMART
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Class Attributes

«Deprecated»

I hicElementTypeEnt [0..1
PredefinedType  CCcodraphicElementTypeEnt [0..1]

Class: IfcGeographicElementType

An _IfcGeographicElementType_ is used to define an element specification of a geographic element (i.e. the
specific product information, that is common to all occurrences of that product type). Geographic element
types include for different types of elementahmay be used to represent information within a geographical
landscape external to a building. Within the world of geographic information they are referred to generally
as "features”. _IfcGeographicElementType_"s include:

point features such as seatingus shelters, signage, trees;
linear features such as layby"s;

area features such as ponds, lakes, woods and forests;
drainage such as catchment, reserver or outfall.

= =4 =4 =

The specification of the specific types are given by the inherited attribute _IfcEtéppe.ElementType_
given as an _IfcLabel_.

Geographic element types are frequently identified in feature catalogs that are produced for particular
purposes. The _IfcGeographicElementType_ entity enables the continued use of existing feature catalogs
through capture of their identity and attributes.

Information from feature catalogs might be captured in various ways:

9 via property sets, some of which will be specifically defined within the IFC property set catalog whilst
others will be created for local us#his is the form of capture that is expected to be most widely
used

1 through use of the IFC classification model whereby features might be identified through an
_IfcClassificationReference_ with additional description; in which case, any further attributes
required would still need to be captured in property sets.

> NOTE This is due to the range of choices of element type thyat are available and their expression in
different languages. It is not considered possible to create a reasonably full list of wifgs an
enumeration. It is suggested that selection of the relevant type be drawn from an available "“feature
catalog".

bS| Documentation

Status:ProposedMaodification

PackagelfcProductExtension
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Class Properties
Status ProposedModification Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcElementType

EXISTING PROPOSED
Subtypes

Class Attributes
Deprecated
:re dpefine dTy);)e IfcGeographicElementTypeEnt

PDT ContainetfcGeographicElementTypeEnum

This enumeration defines the different predefined types of geographic elements that can further specify an
_lfcGeographicElement_ or an _IfcGeographicElementType._.

> NOTE Cuurently no other predefined types beside terrain efiaetl.

bS| Documentation

Status:Deprecated

PackagelfcProductExtension

Container Properties

Parent IfcGeographicElementType
Entity IfcGeographicElement

EXISTING PROPOSED

Contains lfcGeographicElementTypeEnum.SOIL BORINGNTF
IfcGeographicElementTypeEnunRHAIN

Stereotype «PTContainer»

Predefined Type: SOIL_BORING_POINT
Full IdentifierifcGeographicElementTypeEnum.SOIL_BORING_POINT

Status:Deprecated
PackagelfcProductExtension
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Predefined Type Properties
Predefined Type Container IfcGeographicElementTypeEnu parent IfcGeographicElementType

Stereotype «PredefinedType» Entity IfcGeograpicElement

Property sets

Predefined Type: TERRAIN

Full IdentifierifcGeographicElementTypeEnum. TERRAIN
Status:Deprecated

PackagelfcProductExtension

Predefined Type Properties
Predefined Type Container IfcGeographicElementTypeEnun psrent IfcGeographicElementType

Stereotype «PredefinedType» Entity IfcGeograpicElement

Property sets

Class: IfcPlant

Trees, shrubs, herbs, grasses, ferns, and mosses.NOTE: It is proposed to deprecate the PredefinedType
attribute for existing IFC class IfcGeographicElement.

Status:Proposed

PackageGeographic Elements

Class Properties

Status Proposed Is Abstract
Property sets Pset PlantCommon
Subtype Of IfcGeographicElement
EXISTING PROPOSED
Subtypes
BuildingSMART
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Package: Distribution Elements

Package: Signal

IFC Object Types IfcDistributionFlowElemeht IfcDistributionFlowElementType PSM Concept State
IfcSharedBldgServiceElements:: IfcSharedBldgServiceElements::
Entity IfcFlowTerminal IfcFlowTerminalType C] Implemented
Predefined Type D Proposed
PT Container D Proposed Modification
. Select D Deprecated
Enumeration
T IfcSignal IfcSignalType D Approved
Quantity Set + PredefinedType: IfcSignalTypeEnum [0.J1]] + PredefinedType: IfcSignalTypeEnum D Candidate
I I
PEnum Type | |
Virtual Entity e I——
Data Type )
P +PredefinedType| 0..1 +PredefinedTypel 1
«PTContainer»
IfcSignalTypeEnum
] T ]
| | |
V V V
«PredefinedType» «PredefinedType» «PredefinedType»
VISUAL AUDIO MIXED

Figure 14: Signal- new extension to cover signal elements

Property Set: Pset_RailwaySignalGeneral
Status:Proposed

Set Properties

IfcSignalType
Applicable Entities _ stereotype «PropertySet»
IfcSignal
Properties
SignalAspect IfcLabel
SignalType IfcLabel

Class: IfcSignal
A signal is an active device that convay®rmation or instructions to users, by means of an audio, visual
signal or a combination of both.

The primary distinction from atcSignis that a signal is active and therefore a subtypéfcflowTerminal

usually requiring power and data connections for its operation.

BuildingSMART
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An instance ofifcSignalrepresents a singular signalling device in a larger assembled unit or connected
system, such as an individual frame within a railway signal, a single light unit in a traffic light system or an
audio signal or light mounted on a ngational buoy.

Signals can be physically aggregated together into an assembly which can include multiple signal instances
(and also sign instances) and the associated supporting structural elements such as a simple pole or a rigid
frame gantry (see SignAksembly for examples).

Signals can be logically (functionally) grouped together into a signalling system (a type of distribution
system) to represent a connected group of signals for example a group of traffic lights controlling an road
intersection.

Staus: Proposed

PackageSignal
Class Properties
Status Proposed Is Abstract
Property sets Pset RailwaySignalGeneral

Inheritance Statement

Subtype Of IfcFlowTerminal
EXISTING PROPOSED

Subtypes

Class Attributes

Identifies the predefined type of a signal frommich
the type modelled, may be set. This type may
associate additional specific property sets.

NOTE The PredefinedType shall only be used, if
IfcSignalTypés assigned, providing its own
IfcSignType .PredefinedType.

PredefinedType IfcSignalTypeEnur [0..1]

Class: IfcSignalType
ThelfcSignalTypeprovides the type information folfcSignabccurrences.

A signal is an active device that conveys information or insbustio users, by means of an audio, visual
signal or a combination of the 2.

Status:Proposed
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PackageSignal

Class Properties
Status Proposed Is Abstract
Property sets Pset RailwaySignalGeneral

Inheritance Statement

Subtype Of IfcFlowTerminalType
EXISTING PROPOSED

Subtypes

ClassAttributes

Identifies the predefined type of a signal frc

PredefinedType  IfcSignalTypeEnum which the type modelled, may be set.

PDT Container: IfcSignalTypeEnum
This container defines the different predefined types of signals that can spediiySignalor IfcSignalType

Status:Proposed

Packae: Signal

Container Properties

Parent  lfcSignalType

Entity IfcSignal
lfcSignalTypeEnum.MIXED
lfcSignalTypeEnum.AUDIO
IfcSignalTypeEnum.VISUAL

Stereotype «PTContainer»

Contains

Predefined Type: AUDIO

Full IdentifierifcSignalTypeEnum.AUDIO

A signal type formed of an active device conveying information by emitting an audio signal such as a beep,
ring, horn or explosive sound.

Status:Proposed

PackageSignal
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Predefined TypdProperties

Predefined Type Container lfcSignalTypeEnum lfcSignal Type
] Parent Entity -
Stereotype «PredefinedType» IfcSignal

Property sets

Predefined Type: MIXED

Full IdentifierifcSignalTypeEnum.MIXED
A signal type formed of an active device conveying information in betbual and audio manner.
Status:Proposed

PackageSignal

Predefined Type Properties

Predefined Type Container lfcSignalTypeEnum lfcSignal Type
) Parent Entity -
Stereotype «PredefinedType» IfcSignal

Property sets

Predefined Type: VISUAL

Full IdentifierifcSignalTypeEnum.VISUAL

A signal type formed of an active device conveying information in a visual manner such as a light, cluster of
lights, or mechanical moving shapes.

Status:Proposed
PackageSignal
Predefined Type Properties
Predefined TypeContainer IfcSignalTypeEnum IfcSignalType
. Parent Entity i
Stereotype «PredefinedType» IfcSignal

Property sets

Package: Element Assemblies

This package addresses the built elements that represent assemblies. Assemblies are aggregations of other
elements and components to form a larger manufactured unit that cabuik on site or prefabricated off

site.

BuildingSMART
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IFC Object Types IfcElementT: IfcElement
IfcProductExtension::IfcElementAssembly Type IfcProductExtension::IfcElementAssembly
Enti
E i ‘ PredefinedType: IchIementAssemnyTypeEnuI‘n - AssemblyPlace: IfcAssemblyPlaceEnum [0..1]
Predefined Type - PredefinedType: IfcElementAssembly TypeEnum [0..1]
PT Container
Select PSM Concept State
AT +PredefinedType| 1..1 +PredefinedType| 0..1 D implemented
Property Set «PTContainer» P d
Quantiy Set IfcProductExtension::IfcElementAssembly TypeEnum D fopose
vy T T T Proposed Modification
PEnum Type | |
i ; | \1/ | D Deprecated
Virtual Entity \/ \/
«PredefinedType» D Approved
Data Type «PredefinedType» lfcProductExtension:: «PredefinedType» ;
MAST RIGID FRAME SIGNALASSEMBLY D Candidate

Figure 15: Assemblies- modification and extension to element assemblies

Class: IfcElementAssembly
ThelfcElementAssemblsepresents complex element assemblies aggregated from several elements, such as
discrete elements, building elements, or other elements.

> EXAMPLE Steel construction assembligg) as trusses and different kinds of frames, can be represented
by the IfcElementAssemblgntity. Other examples include slab fields aggregated from a number of precast
concrete slabs or reinfoetnent units made from several reinforcement bars. Also bathroom units, staircase
sections and other premanufactured or precast elements are examples of the géfe&ilainentAssembly
entity

> NOTH helfcElementAssemblis a general purpose entity that is required to be decomposed. Also other
subtypes of IfcElement can be decomposedREMOVE with some dedicated entities such as
_IfcWalletmentedCase_ and _IfcSlabElementedCase_.

The assembly structure can be nested, i.e.l@iElementAssemblgould be an aggregated part within
anotherlfcElementAssembly

> NOTE View definitions and/or implementer agreements may restrict the number of allowed levels of
nesting.

The geometry of affcElementAssemblis generally formed from its components, in which case it does not
need to have an explicit geometric representation. In some cases it may be useful to also expose an own
explicitrepresentation of the aggregate.

> NOTE View definitions or implementer agreements may further constrain the applicability of certain shape
representations at théfcElementAssembiy respect othe shape representations of its parts.

BuildingSMART
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> HISTORY New entity in IFC2x2.
Informal Propositions:

1. ThelfcElementAssemblghall have an aggregation relationship to the contained parts, i.e. the (INV)
IsDecomposedBY relationship shall be utilized.

bS| Documentation

Status:ProposedModification

PackagelfcProductExtension

Class Properties
Status ProposedModification Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElement

EXISTING PROPOSED

Subtypes

ClassAttributes

A designation of where the assembly is

AssemblyPlace  IfcAssemblyPlaceEnum [0..1] intended to take place defined by an Enum

IfcElementAssemblyTyp

PredefinedType Enum

[0..1]

Predefined Type: RIGID_FRAME
Full IdentifierifcElementAssemblyTypeEnum.RIGID_FRAME

A structure built up of beams, columns, etc. with momesdisting jointssuch as gantry.
Status:ProposedModification

PackagelfcProductExtension

Predefined Type Properties

Predefined Type Container IfcElementAssemblyTypeEnum IfcElementAssembly Tyr

_ Parent Entity
Stereotype «PredefinedType» IfcElementAssembly

BuildingSMART
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Predefined Type: MAST
Full IdentifierifcElementAssemblyTypeEnum.MAST

An assembly of plates, members, cables or fasteners that form a vertical structure for the support or
mounting ofother equipment such as lights, sonar or wireless transmitters.

Status:Proposed

PackageElement Assemblies

Predefined Type Container lfcElementAssemblyTypeEnum lfcElementAssemblyTyr
_ Parent Entity
«PredefinedType» IfcElementAsgably

Stereotype
Property sets

Predefined Type: SIGNALASSEMBLY
Full IdentifierifcElementAssemblyTypeEnum.SIGNALASSEMBLY

An assembly to physically aggregate together one or more signal instances (and also sign irietdnde®)
any supporting structural elements such as a simple pole or a rigid frame gantry.

Status:Proposed

PackageElement Assemblies

Predefined Type Container [fcEEmentAssemblyTypeEnum IfcElementAssembly Ty
Parent Entity
IfcElementAssembly

Stereotype «PredefinedType»

Property sets

Package: Element Components
This package addresses the modelling of minor items included in, added to or connecting to or between

elements, which usually are not of interest from the overall building structure viewpoint. However, these
small parts may haveital and load carrying functions within the construction. These items do not provide
any actual space boundaries. Typical examples of components include different kinds of fasteners and

various accessories.

BuildingSMART
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Package: Impact Devices

This packageaddresses the common components that represent impact devices. An impact protection
device functions to protect built elements from the effects of impact and vibration. this new element merges
the previous elements of vibration damper and vibration isalatnd adds further impact specific devices.

«PredefinedType»
IfcHvacDomain:: COMPRESSIQN

Y Y

«PredefinedType» «PredefinedType»
IfclmpactProtectionDevice| Guard element::
:BUMPER CRASHCUSHION

«PredefinedType»
IfcSharedComponentElements:
:BENDING_YIELD

I I
I I
I I
I I
\V/ \/

IfcElementt IfcElementType PSM Concept State
——1{>>{ IfcSharedComponentElements::IfcElementCompongr IfcSharedComponentElements:: <F— D Implemented
IfcElementComponentType D
Proposed
ZF Proposed Modification
4
D Deprecated
> D Approved
r D Candidate
IfclmpactProtectionDevice IfcimpactProtectionDevice Type
IfcSharedComponentElements: R .
:IfcVibrationDamperType + PredefinedType: IfcimpactProtectionDeviceTypeSelect[]..] + PredefinedType: IfcimpactProtectionDeviceTypeSelect IfcHvacDomain:: IFC Object Types
IfcVibrationlsolator
Entity
X Predefined Type
IfcSharedComponentElements:§ IfcHvacDomain::
IfcVibrationDamper IfcVibrationisolator Type PT Container
Select
+PredefinedType| 0..1 +PredefinedType| 1 e .
Property Set
Quantity Set
| | A PEnum Type
) ) | | | +PredefinedTypsg Virtual Enti
+PredefinedTypq  +PredefinedType 7 adzoadAGdd Sn 7 adzoadAGda Sn Cadmaliiisn iy
0.1 0.1 | I +PredefinedType| 1..1 0.1 Data Type
L " L
«PTContainer» «PTContainer» «PTContainer»
IfcSharedComponentElements::IfcVibrationDamper TypeEnum IfcimpactProtectionDevice TypeEnum IfcHvacDomain::IfcVibrationlsolator TypeEnum
T : I | | ; :
Lo | | v | v ! v
| | |
! | | : : «PredefinedType» 1 «PredefinedType»
X ! | | «PredefinedType» IfcHvacDomain::BASH ! IfcHvacDomain::SPRING
«PredefinedType» 1 1 | ! Impact Protection ! |
IfcSharedComponentElemenfs: ! | | : Devices::FENDER : Y
:AXIAL_YIELD Lo I | |
| |
I I
| |
| |
| |

«PSET_ TYPEDRIVENOVE RI

Vv vV

«PredefinedType» «PredefinedType» _
IfcSharedComponentElements: IfcSharedComponentElements: IStaucDeﬂecuon Icheng!hM =
:FRICTION \I/ \y :SHEAR_YIELD umSupportedweight: IfcMass|
alHeight: IfcPositiveLengthMe:
«PredefinedType» «PredefinedType» nce: Ifcldentifier [0..1]
IfcSharedComponentElements: | IfcSharedComponentElements: IfcLabel [0..1]
:RUBBER *VISCOUS onTransmissibility: IfcPositiveR

Figure 16: Impact Devices modification and extension to impact devices

Class: IfcVibrationlsolator
A vibration isolator is a device used to minimize the effects of vibration transiitgsiba structure.

> HISTORY New entity in IFC4

bS| Documentation

Status:Deprecated

PackagelfcHvacDomain

BuildingSMART
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ClassProperties
Status Deprecated Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcElementComponent
EXISTING PROPOSED

Subtypes

ClassifcVibrationlsolatorType

The element component type **IfcVibrationlsolatorType** defines commonly shared information for
occurrences of vibration isolators. The set of shared information may include:

common properties with shared property sets
commonrepresentations

common materials

common composition of elements

= =4 =4 =4

It is used to define a vibration isolator type specification indicating the specific product information that is
common to all occurrences of that product type. The **IfcVibrationlsolatorTymeay be declared within
_IfcProject_ or _IfcProjectLibrary_ using _IfcRelDeclares_ and may be exchanged with or without
occurrences of the type. Occurrences of **IfcVibrationlsolatorType** are represented by instances of
_IfcVibrationlsolator_. Refer tché documentation at _IfcVibrationlsolator_ for supported property sets,
materials, and composition.

> HISTORY New entity in IFC2x2

bS| Documentation

Status:Deprecated

PackagelfcHvacDomain

Class Properties
Status Deprecated Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElementComponentType
EXISTING PROPOSED
Subtypes
BuildingSMART
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Class: IfcVibrationDamper

A vibration damper is a device used to minimize the effects of vibration in a structure by disskiagtig
energy. The damper may be passive (elastic, frictional, inertia) or active (in a system using sensors and
actuators).

bS| Documentation

Status:Deprecated

PackagelfcSharedComponentElements

Class Properties
Status Deprecated Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcElementComponent

EXISTING PROPOSED

Subtypes

Class: IfcVibrationDamperType
bS| Documentation

Status:Deprecated

PackagelfcSharedComponentElements

Class Properties
Status Deprecated Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElementComponentType
EXISTING PROPOSED
Subtypes
BuildingSMART
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Predefined Type: FENDER

Full IdentifierifcimpactProtectionDeviceTypeEnum.FENDER

A passive or active device formed of a damper and impact panel that is mounted on the quayside to protect
against vessel impact.

Status:Proposed

Packagelmpact Protection Devices

Predeined Type . .
. IfcimpactProtectionDeviceTypelin IfcimpactProtectionDeviceTyg
Container Parent Entity ) _
IfclmpactProtectionDevice

Stereotype «PredefinedType»

Property sets

Predefined Type: BUMPER
Full IdentifierifcimpactProtectionDeviceTypeEnum.BUMPER

A bumper is a buffer object at end of track that prevents driving over. It can be fixed on rails or the track
panel orcan also be a natural element (e.g. rock, sand).

Status: Proposed

PackagelfcimpactProtectionDevice

Predefined Type IfcimpactProtectionDeviceTypetn f
. _ IfclmpactProtectionDeviceType
Container Parent Entity . .
IfcImpactProtectionDevice

Stereotype «PredefinedType»

Property sets

Predefined Type: CRASHCUSHION

Full IdentifierifcimpactProtectionDeviceTypeEnum.CRASHCUSHION

NOTE Definition from EN13172010: road vehicle energy absorption device installed in front of one or
more hazards to reduce the severity of impact

NOTE Definition from 1ISO67Q7 energyabsorbing device installed in front of a rigid object to reduce the
severity of impact of a vehicle, (Impact barrier, US)

BuildingSMART
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Status:Proposed

PackageGuard element

Predefined Typ Properties
Predefined Type . .

. IfcimpactProtectionDeviceTypetn IfcimpactProtectionDeviceType
Container Parent Entity

Stereotype «PredefinedType»

IfcimpactProtectionDevice

Property sets

Class: IfcimpactProtectionDevice

Aimpact protection device is a component used to protect other built elements from kinetic damage. impact
protection devices currently come in 3 different varieties:

1 A vibration damper used to minimize the effects of vibration in a structurelibsipating kinetic
energy. The damper may be passive (elastic, frictional, inertia) or active (in a system using sensors
and actuators).

1 A vibration isolator is a device used to minimize the effects of vibration transmissibility in a
structure.

1 Impact deices that dissipate kinetic energy from impacting elements (such as vehicles) by
deformation or elastic mechanics.

Status:Proposed

Packagelmpact Devices

Class Properties

Status Proposed Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElementComponent

EXISTING PROPOSED

Subtypes

BuildingSMART
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Class Attributes

Identifies the predefined type of a impact device
from which the type modelled, may be set. This ty
may associate additional specific property sets.

[0..1] NOTE The PredefinedType shall only be used, if
IfclmpactProtectionDeviceTypg assigned, providin
its own IfcimpactProtectionDeviceType
.PredefinedType.

IfciImpactProtection

PredefinedT .
edetinediype DeviceTypeSelect

Class: IfcimpactProtectionDeviceType

The IfcimpactProtectionDeviceTypeprovides the type information for IfcimpactProtectionDevice
occurrences.

A impact protection device is a cponent used to protect other built elements from kinetic damage.
Status:Proposed

Packagelmpact Devices

Class Properties

Status Proposed Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcElementComponentType
EXISTING PROPOSED
Subtypes
Class Attributes
. IfcimpactProtection Identifies the predefined type of a impact devi
PredefinedT . -
edefinediype DeviceTypeSelect from which the type modelled, may be set.

PDT Container: IfcimpactProtectionDeviceTypeEnum

This container defines the different predefined types of kinetic impact protectors that can specify an
IfcimpactProtectionDevicer IfcimpactProtectionDeviceType

Status:Proposed

Packagelmpact Devices

BuildingSMART
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Container Properties

Parent IfclmpactProtectionDeviceType

. _ _ Stereotype «PTContainer»
Entity IfclmpactProtectionDevice

lfcimpactProtectionDeviceTypeEnum.DAMPINGEVE
Contains IfcimpactProtectionDeviceTypeEnum.FENDER

IfcimpactProtectionDeviceTypeEnum.CRASHCUNSHI

IfcimpactProtectionDeviceTypeEnum.BUMPER

Select: IfcimpactProtectionDeviceTypeSelect
This is a select of enumerations to provide the option of groups of predefined types for an
IfcimpactProtectionDevicer IfcimpactProtetionDeviceType

Status:Proposed

Packagelmpact Devices

Select Properties

Stereotype «Select»
IfcVibrationlsolatorTypeEnum
Substitutions IfclmpactProtectionDeviceTypeEnum

IfcVibrationDamperTypeEnum

BuildingSMART
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Package: Sign Elements
This package addresses the common components thpitesent signs. A Sign is a notice on display that
gives information or instructions in a written, symbolic or other form.

IFC Object Types \fcElEHE IfcElemEl] PSM Concept State
IfcSharedComponentElements:: IfcSharedComponentElements::
Entity IfcElementComponent IfcElementComponentType D Implemented
Predefined Type D Proposed
PT Container D Proposed Modification
. Select D Deprecated
Enumeration
Property Set IfcSign IfcSignType D Approved
Quantity Set + PredefinedType: IfcSignTypeEnum [0..1' + PredefinedType: IfcSignTypeEnum D Candidate
PEnum Type :
Virtual Entity L
Data Type +PredefinedType| 0..1 +PredefinedType|
«PTContainer»
IfcSignTypeEnum

T T

| |

| |

v V v
«PredefinedType» «PredefinedType» «PredefinedType»
PICTORAL MARKER MIRROR

Figure 17: Sign Elements new extension to cover sign elements

Property SetPset_RailwaySignGeneral

Status:Proposed
. . IfcSignType
Applicable Entities _ stereotype «PropertySet»
[fcSign
Properties
SignAspect IfcLabel
SignType IfcLabel
Class: IfcSign

A sign is a notice on display that gives information or instructions in a written, symbolic or other form. Signs
are passive with the most common form of a pictorial panel. An instantfe®ifjnrefers to the occurrence

BuildingSMART
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of an individual panel which can be applied to a surface such as a wall or be aggregated within a Signal
Assembly which can include multiple sign occurrences and the associated supporting structural elements
(see Signal Assemblyrfexamples).

Status:Proposed

PackageSign Elements

Class Properties
Status Proposed Is Abstract

Property sets Pset RailwaySignGeneral

Inheritance Statement

Subtype Of IfcElementComponent
EXISTING PROPOSED

Subtypes

Class Attributes

Identifies the predefined type of a signs froi

which the type modelled, may be set. This

type may associate additional specific
PredefinedType IfcSignTypeEnum [0..1] property sets.

NOTE The PredefinedType shall only be u

if no IfcSignTypés assigned, providing its

own IfcSigType .PredefinedType.

Class: IfcSignType
ThelfcSignTyp@rovides the type information foifcSignoccurrences.

A sign is a notice on display that gives information or instructions in a written, symbolic or other form. Signs
are passive with the most common form of a pictorial panel.

Status: Proposed

PackageSign Elements

Class Properties

Status Proposed Is Abstract
Property sets Pset RailwaySignGeneral

BuildingSMART
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Inheritance Statement

Subtype Of IfcElementComponentType
EXISTING PROPOSED

Subtypes

Class Attributes

Identifies the predefined type of a signs frol

P finedT IfcSignTypeE
redefinedType cSignTypeEnum which the type modelled, may be set.

PDT Container: IfcSignTypeEnum
This container defines the different predefined types of signs that can spedifySigror [fcSignType

Status:Proposed

PackageSign Elements

Container Properties

Parent  lfcSignType

Entity IfcSign
lfcSignTypeEnum.MIRROR
lfcSignTypeEnum.MARKER
IfcSignTypeEnum.PICTORAL

Stereotype «PTContainer»

Contains

Predefined Type: MARKER

Full IdentifierifcSignTypeEnum.MARKER

A Sign type formed of a vertical post (possibly with some lettering or symbols) usually udelirittate
distance or the location of some equipment.

Status:Proposed

PackageSign Elements

Predefined Type Properties

Predefined Type Container [fcSignTypeEnum IfcSignType
] Parent Entity -
Stereotype «PredefinedType» IfcSign

Property sets

BuildingSMART
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Predefined Type: MIRROR

Full IdentifierifcSignTypeEnum.MIRROR

A sign type that provides information via a reflective migarface.

Status:Proposed

PackageSign Elements

Predefined Type Properties

Predefined Type .
_ IfcSignTypeEnum IfcSignType
Container Parent Entity fesi
cSign
Stereotype «PredefinedType»

Property sets

Predefined Type: PICTORAL
Full IdentifierifcSignTypeEnum.PICTORAL

A Sign type formed of a flat plate with some written or symbolic images on it.

Status:Proposed

PackageSign Elements

Predefined Type Properties

Predefined Type .
. IfcSignTypeEnum IfcSignType
Container Parent Entity S
cSign
Stereotype «PredefinedType»

Property sets

BuildingSMART
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Package: Surface Features

This package addresses the common components that represent surface features. A surface feature is a
modification at (onto, or into) of the surface of an element.

PSM Concept State

D Implemented
D Proposed

Proposed Modification

D Deprecated ‘

IfcFeatureElemeft
IfcStructuralElementsDomain::lfcSurfaceFeature

+PredefinedType| 0..1

«PTContainer»
IfcStructuralElementsDomain::IfcSurfaceFeatureTypeEnum

D Approved
D Candidate

| -
| | |
| |
|
| |
Vi | | |
IFC Object Types | | |
Entity «PredefinedType» | : |
PAVEMENTSURFACEMARKING : | |
Predefined Type '
ot A V : [
PT Container . |
] «PredefinedType» | |
Select LINEMARKING : |
Enumeration V :
Property Set «PredefinedType» |
. SYMBOLMARKING |
Quantity Set \1/
PEnum Type
. . «PredefinedType»
it ELy HATCHMARKING
Data Type

Figure 18: Surface Feature Elementsmodification and extension to surface features

Predefined Type: HATCHMARKING

Full IdentifierifcSurfaceFeatureTypeEnum.HATCHMARKING
surface markings defined by enclosed 2d shape with defined hatch fillings.
Status:Proposed

PackageSurface Features

Predefined Type Container lfcSurfaceFeatureTypeEnum

Parent Entity IfcSurfaceFeature

Stereotype «PredefinedType»

Property sets Pset RoadMarkingCommon

BuildingSMART
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Predefined Type: LINEMARKING

Full IdentifierifcSurfaceFeatureTypeEnum.LINEMARKING
2D lines painted on pavement surfaces to form boundaries, centrelines and edge markings.
Status:Proposed

PackageSurface Features

Predefined Type Properties

Predefined Type Container IfcSurfaceFeatureTypeEnum

Parent Entity IfcSurfaceFeature

Stereotype «PredefinedType»

Pset RoadMarkingCommon

Property sets ] i
Pset MarkingLinesCommon

Predefined Type: PAVEMENTSURFACEMARKING

Full IdentifierifcSurfaceFeatureTypeEnum.PAVENTSURFACEMARKING
Painted or chemical lines or symbols on the surface of pavements (a road or paved area)
Status:Proposed

PackageSurface Features

Predefined Type Properties

Predefined Type Container IfcSurfaceFeatureTypeEnum

Parent Entity IfcSurfaceFeature

Stereotype «PredefinedType»

Property sets Pset RoadMarkingCommon

Predefined Type: SYMBOLMARKING

Full IdentifierifcSurfaceFeatureTypeEnum.SYMBOLMARKING

Surface markings that convey information in the form of symbols and shapes saginas, text or pictorial
symbols.

Status:Proposed

PackageSurface Features

BuildingSMART
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Predefined Type Properties

Predefined Type Container IfcSurfaceFeatureTypeEnum

Stereotype

Property sets

Parent Entity IfcSurfaceFeature

«PredefinedType»

Pset RoadSymbolsCommon Pset RoadMarkingCommon

Package: Geotechnical Elements
This package contains concepts that represents common geotechnics elements. These elements represent
the existing and uncertain geology of teee in question. this information is exchanged for the purpose of
informing future activities not to contain all collected analytical information.

PSM Concept State

D Implemented

D Proposed

D Proposed Modification

D Deprecated
D Approved
() candidate

IfcProdugt
IfcProductExtension::IfcElement

7

IfcGeotechnicalElement

Aggregation of stratums into assemblies is achieve
through the use of IfcRelAggregates relationships.

IFC Object Types . .
Entity ) ] | ;
Geotechnical Assemblies:: - — —— Geotechnical stratums::lfcGeotechnicalStratum
Predefined Type IfcGeotechnicalAssembly | | T
PT Container I : :
. Select : :
Enumeration | |
| |
. Property Set | |
Quantity Set : :
PEnum Type | |
| |
Virtual Entity | |
Data Type : :
«enumeration, PEnumType»
Geotechnical Assemblies::
PEnum_StrataAssemblyPurpoge
«enumeration, PEnumType»
PEnum_UncertaintyBasis SITE INVESTIGATION «enumeration, PEnumType»|
— HYDROCARBON Geotechnical Elements::
MEASUREMENT FEEDSTOCK PEnum_ElementStatus
OBSERVATION MINERAL
ASSESSMENT GEOLOGICAL NEW
INTERPRITATION HYDROGEOLOGICAL EXISTING
ESTIMATE DEPOSIT DEMOLISH
USERDEFINED STORAGE TEMPORARY
NOTKNOWN ENVIRONMENTAL USERDEFINED
NOTDEFINED PEDOLOGICAL NOTKNOWN
GEOTHERMAL
USERDEFINED
NOTKNOWN
NOTDEFINED
Figure 19: Geotechnical Elements new extension to cover geotechnical elements
BuildingSMART
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Class: IfcGeotechnicalElement
Abstract supertype for geotechnical entities.

Status:Proposed

PackageGeotechnical Elements

Class Properties
Status Proposed Is Abstract Abstract
Property sets Pset_Uncertainty

Inheritance Statement

Subtype Of IfcElement
EXISTING PROPOSED
Subtypes IfcGeotechnicalStratum

IfcGeotechnicalAssembly

Property Set: Pset_Uncertainty
Property set capturing the geometric uncertaintggarding measurements including how the way that
uncertainty was assessed.

Status:Proposed

Set Properties

IfcAnnotationTypeEnum.ASBIEDAREA
I[fcAnnotationTypeEnum.ASBIEDLINE
IfcAnnotationTpeEnum. ASSMEDPOINT

Applicable Entities } stereotype «PropertySet»
IfcGeotechnicalElement

IfcGeotechnicalStratum

IfcGeotechnicalAssembly

Properties
Basis PEnum_UncertaintyBasi Indication of the basis of the uncertainty
General description of the uncertainty associate
Description IfcText to the element or feature, its source and

implications.

Indicative (9591.00%) range diameter associate
HorizontalUncertainty IfcPositiveLengthMeasur to the vertical shape and position in X, if diffetel

to the linear uncertainty.

BuildingSMART
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Indicative (95%4100%) range diameter associate

LinearUncertaint IfcPositiveLengthMeasur o
y ¢ to the overall shape and position in XYZ.

Indicative (95%1.00%) rangeliameter associated
OrthogonalUncertainty IfcPositiveLengthMeasur to the horizontal shape and position in Y, if
different to the horizontal uncertainty.

Indicative (95%4100%) range diameter associate
VerticalUncertainty  IfcPositiveLengthMeasur to the vertical shape and position in Z, if differer
to the linear uncertainty.

Property Set: Pset_Risk
An indication of exposure to mischance, peril, menace, hazard or loss.

HISTORY: Extended in IFC2x3
Refactored in IFC4.3

There are various types of risk that may be encountered and therelmaseveral instances of Pset Risk
associated in an instance of an IfcProcess.

Specification of this property set incorporates the values of the Incom risk analysis matrix (satisfying AS/NZS
4360) together with additional identified requirements including BAS 1198.

bS| Documentatin

Status:ProposedMaodification

IfcGeotechnicalElement

Applicable Entities IfcProduct stereotype «PSET_TYPEDRIVENOVERF
IfcProcess

Properties

AssociatedActivity lfcLabel 0.1] An indication or Iink_ to any associated activity or
process that may trigger the hazard.

AssociatedLocation icLabel 0.1] An indication or |irlk to any associated location ol
space that may trigger the hazard.

AssociatedProduct lfcLabel 0.1] An ind_ication or Iink- to any associated product ot
material that may trigger the hazard.

MitigatedRiskConsequen PEnum_RiskRating [0..1] Indicates_ the level of sev_erity qf the consequenci

e that the risk would have inase it happens.

Identifies the likelihood of the hazard given the

MitigatedRiskLikelihood PEnum_RiskRating [0..1] e
planned mitigation.

BuildingSMART
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Identifies the significance of the risk given the

MitigatedRiskSignificance PEnum_RiskRatin 0..1 e Lo
g g - gl mitigation of likelihood and consequence.

—_—

Identifies preventive measures to be taken to

MitigationPlanned IfcText [0..1] mitigate risk

Any proposed, but not yet agreed and irrevocabl
MitigationProposed IfcText [0..1] mitigation of thelikelihood and consequences of
the hazard.

An indication of the generic nature of the risk tha
might be encountered.
NOTE: It is anticipated that there will be a local
NatureOfRisk IfcLabel [0..1] agreement that constrains the values that might
assgned to this property. An example might be
"Fall" or "Fall of grille unit" causing injury and
damage to person and property.
) An indication or link to the chosen risk assessme
;l;/kAssessmentMethodc IfcLabel [0..1] methodology, for example UK BA1926 or a
chosen ISO13100 annex.

A locally unique identifier for the risk entry that c:
RiskName IfcLabel [0..1] be used to track the development and mitigation
the risk throughout the project life cycle

Identifies the predefined types of risk from which

RiskType PEnum_RiskType 0..1
yp - yp [0-1] the type required may be set.
UnmitigatedRiskConse Indicates the level of severity of the consequenc
g ! at PEnum_RiskRating [0..1] ! . v V Y . quenc
nce that the risk would have in case it happens.
UnmitigatedRiskLikelihoc . . Identifies the likelihood of the hazard prior to any
PEnum_RiskRating [0..1] e
d specific mitigation.
" e Identifies the significance of the risk given the
UnmitigatedRiskSignifica
ce g Isks1gnif PEnum_RiskRating [0..1] likelihood andconsequence prior to any specific

mitigation.

Enumeration: PEnum_UncertaintyBasis

Status Proposed

PackageGeotechnical Elements

Enumerators

MEASUREMENT
OBSERVATION
ASSESSMENT

BuildingSMART
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INTERPRITATION
ESTIMATE
USERDEFINED
NOTKNOWN
NOTDEFINED

Enumeration: PEnum_ElementStatus
An Enumeration describing the state of an element

Status Proposed

PackageGeotechnical Elements

Enumerators
Name Definition
NEW
EXISTING
DEMOLISH
TEMPORARY
USERDEFINED
NOTKNOWN
IFC Object Types PSM Concept State
Entity C] Implemented
' IfcObjec 59 LISNIGi & { Siin
Predefined T
rede |ne' v ‘ IfcKernel::IfcProduct B %%pose&\‘
PT Container D Proposed Modification
. Select D Deprecated
Enumeration D Approved
. Property Set .
iy Sk IfcProductExtension:: D Candidate
QUL o IfcElement
PEnum Type
; ) CSydzySN} A2y 3t
Virtual Entity PEnum_RiskRating
Data T
ai lype VERYHIGH
HIGH
1] MODERATE
Geotechnical Elements::|_ LOW
IfcGeotechnicalElement VERYLOW
OTHER
NOTKNOWN
NOTAPPLICABLE

Figure 20: Geotechnical Risk modification and extension to Risk property set
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Enumeration: PEnum_RiskRating
An Enumeration describing the Scale used in risk analysis.

Status Proposed

PackageGeotechnical Elements

Enumerators
VERYHIGH

HIGH
MODERATE

LOW

VERYLOW
OTHER
NOTKNOWN
NOTAPPLICABLE

BuildingSMART
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Package: Geotechnical stratums
package addressing the modelling of individual stratum occurrences within a geotechnical model.

PSM Concept State IfcEICIE} «Quantity Set»
'otechnical Elements::lfcGeotechnicalElemerjt Qto_LinearStratumBaseQuantities
C] Implemented
A + Diameter: IfcPositiveLengthMeasure
D Proposed «QuantitySet» + Length: IfcPositiveLengthMeasure
D Proposed Modification Qto_VolumetricStratumBaseQuantities
«QuantitySet»
Deprecated + Area: IfcAreaMeasure A N
D s [fcMassMeaste | Qto_ArealStratumBaseQuantities
D Approved + PlanArea: IfcAreaMeasure : F >+ Area: ifcAreameasure
D Candidate Qi lume: IfcVolumeMEaSE I + Length: IfcPositiveLengthMeasure
[ + PlanLength: IfcPositiveLengthMeasur:
A Il
. Il
IFC Object Types ! L
Entity IfcGeotechnicalStratum
Predefined Type
PT Container
. Select
. IfcWaterStratum IfcVoidStratum IfcSolidStratum
Enumeration - |
|
. Property Set e | |
Quantity Set |
PEnum Type :
Virtual Entity |
|
Data Type |

Figure 21: Geotechnical Stratums new extension to cover geotechnical stratum elements

Class: IfcGeotechnicalStratum

Representation of the concept of an identified discrete almost homogenous geological feature with either an

irregular solid orYabuki' top surface shape or a regular voxel cubic shape. A stratum is represented as a
discrete entity, specialised (sub typed) fréftElement A stratum may be broken down into smaller et

if properties vary across the stratum or alternatively properties may be described with bounded numeric

ranges. A stratum may carry information about the physical form and its interpretation as a Geological Iltem
(GML).
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The shape representations used sitah correspond to the subype of IfcGeotechnicalAssembig which it
occurs

Status:Proposed

PackageGeotechnical stratums

Class Properties
Status Proposed Is Abstract Abstract
Pset_Uncertainty

Qto ArealStratumBaseQuantities
Property sets Qto_LinearStratumBaseQuantities
Qto VolumetricStratumBaseQuantities

Pset GeotehnicalStratumCommon

Inheritance Statement

Subtype Of IfcGeotechnicalElement
IfcVoidStratum
IfcSolidStratum
IfcWaterStratum

Subtypes

Class: IfcSolidStratum

Representation of the concept of an identified discrete almost homogenous solid geological or surface
feature, including discontinuities such #aults, fractures, boundaries and interfaces that are not explicitly

modelled.
Status:Proposed

PackageGeotechnical stratums

Class Properties

Status Proposed Is Abstract
Pset_SolidStratumCapacity
Pset SolidStratumComposition

Property sets

Inheritance Statement

Subtype Of IfcGeotechnicalStratum
EXISTING PROPOSED
Subtypes
BuildingSMART
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Class: IfcVoidStratum

Representation of the concept of an identified discrete air fitjedlogical feature, including caves and other
voids

Status:Proposed

PackageGeotechnical stratums

Class Properties
Status Proposed Is Abstract
Property sets

Inheritance Statement

Subtype Of IfcGeotechnicalStratum

EXISTING PROPOSED

Subtypes

Class: IfcWaterStratum

Representation of the concept of an identified discrete water filled geological or surface feature including
lakes, rivers and seas.

Status:Proposed

PackageGeotechnical stratums

Class Properties
Status Proposed Is Abstract
Property sets Pset WaterStratumCommon

Inheritance Statement

Subtype Of IfcGeotechnicalStratum

EXISTING PROPOSED

Subtypes

Property Set: Pset_GeotechnicalStratumCommon

t NEPLISNIASa RSEAONAROAY3IA (GKS OKINIOGSNRaGAOa 2F Fye
associated to afcGeotechnicalAssemblgr IfcSolidStratum as other entities are used for earthworks and
courses.

Status:Proposed

BuildingSMART
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Set Properties

Applicable Entities IfcGeotechnicalStratum stereotype «PropertySet»
Properties
Colour IfcLabel Stratum colour

. . Is the stratum ever topmost and sovasible
IsTopographic IfcLogical .
topographic feature

PiezometricHead IfcPositiveLengthMeasur Pressure head of water content.
PiezometricPressure IfcPressureMeasure Pressure of water content.

Status of the elemenpredominately used in
renovation or retrofitting projects. The status ca
be assigned to as "New'tlement designed as
new addition, "Existing- element exists and
remains, "Demolish- element existed but is to bt
demolished, "Temporary“'element willexists
only temporary (like a temporary support
structure).

Status PEnum_ElementStatus

Texture IfcLabel Stratum texture

Quantity Set: Qto_ArealStratumBaseQuantities

Quantity measures associated to areal stratum such as in a geotechnical slice. Uncertainty is documented in
Pset_Uncertainty

Status:Proposed

Set Properties

Applicable Entities IfcGeotechnicalStratum stereotype «QuantitySet»

Quantities

Area represented, if lower edge of stratum
Area IfcAreaMeasure P 9

known.
Length IfcPositiveLengthMeasur Actual length of upper edge of slice.
PlanLength IfcPositiveLengthMeasur Projected plan length of upper edgesiice.

Quantity Set: Qto_LinearStratumBaseQuantities

Quantity measures associated to a linear stratum such as in a borehole. Uncertainty is documented in
Pset Uncertainty

BuildingSMART
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Status:Proposed

Set Poperties
IfcGeotechnicalStratum

Applicable Entities stereotype «QuantitySet»
Quantities
Diameter IfcPositiveLengthMeasur Actual diameter of sample megment.

Effective length sampled, if lower end of segme

Length IfcPositiveLengthMeasur
known

Quantity Set: Qto_VolumetricStratumBaseQuantities

Quantity measures associated to volumetric stratum such as in a geotechnical model. Uncertainty is
documented irPset_Uncertainty

Status:Proposed
Set Properties
Applicable Entities IfcGeotechnicalStratum stereotype «QuantitySet»
Quantities
Area IfcAreaMeasure Actual area of upper surface of shape.
Mass fcMassMeasure Massrepresented, if lower surface of stratum
known.
PlanArea IfcAreaMeasure Projected plan area of upper surface of model.
Volume represented, if lower surface of stratum
Volume IfcVolumeMeasure 8 P fowersu .

known.

Property SetPset_SolidStratumCapacity

Properties expressing the capacity of a stratum using physical measures. Regional and National conventions
should be captured through classification and specific property sets.

Status:Proposed

Set Properties

ApplicableEntities IfcSolidStratum stereotype «PropertySet»

BuildingSMART
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Properties

Cohesive shear strength of a rock or soil that is

CohesionBehaviour  IfcPressureMeasure , ) . .
independent of interparticle friction.

Friction Angle is the tested inclination angle fror

FrictionAngle IfcPlaneAngleMeasure .
horizontal.
- . Friction shear strength of a rock or soil that is
FrictionBehaviour IfcPressureMeasure . g . -
dependent oninterparticle friction.
GrainSize IfcPositiveLengthMeasur Grain size diameter.

Hydraulic Conductivity (permeability) of soil for

HydraulicConductivity IfcVelocityMeasure
y y y water, given with the K or Kf value in m/s

Estimate of the loadbearing capacity of the

LoadbearingCapacity PressureMeasure
stratum.

Blow count from standard penetration testing, tc
ISO 22476, ASTM D1586[1] and Australian
Standards AS 1289.6.3.1, which correlates to
other engineering properties of sails.

NValue IfcCountMeasure

Proportionality constant in Darcy's law which
PermeabilityBehavioul IfcRatioMeasure relates flow rate and viscosity to a pressure

gradient applied to the porous media.

Ratio of transvens contraction strain to
PoisonsRatio IfcRatioMeasure longitudinal extension strain in the direction of

stretching force.

PwaveVelocity IfcVelocityMeasure P-wave velocity of a rock or soil.
L IfcElectricResistanceMe: . s
Resistivity ure ) Electrical resistivity of a rock or s@@hmm).

Estimate of the settlement/compaction behaviol

SettlementBehaviour IfcPressureMeasure
of the stratum.

SwaveVelocity IfcVelocityMeasure Swave velocity of a rock or soil.

Property SetPset_SolidStratumComposition

Properties expressing the composition of a stratum using volume measures, implementing 1ISO14688 Part 2
Table 1 Primary fractions and composite fractions. Regional and National conventions should be captured
through classificatin and specific property sets. Zero values may be omitted.

Status:Proposed

Applicable Entities IfcSolidStratum stereotype «PropertySet»
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AirVolume

BouldersVolume

ClayVolume

CobblesVolume

CompositeFraction

ContaminantVolume

FillVolume

GravelVolume

OrganicVolume
RockVolume

SandVolume

SiltVolume

WaterVolume

IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure

IfcCompositeFraction

IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure
IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure

IfcVolumeMeasure

Relative volume of air stratum constituents.

Relative volume of boulders (typically larger tha
200mm) stratum constituents.

Relative volume of clay (typically smaller than
0.002mm) stratum constituents.

Relative volume of cobbles (typically larger thar
63mm) stratum constituents.

Denomination into soil groups by composite
fractions.

Relative volume of contaminant stratum
constituents.

Relative volume of fill (controlled placement of
anthropogenic soil) straturnonstituents.

Relative volume of gravel (typically larger than
2mm) stratum constituents.

Relative volume of organic (peat/humus) stratul
constituents especially soil.

Relative volume of rock stratum constituents.

Relative volume of sand (typically smaller than
2mm) stratum constituents.

Relative volume of silt (typicalgmaller than
0.063mm) stratum constituents.

Relative volume of water stratum constituents.

Property Set: Pset_GeotechnicalStratumCommon

t NELISNIASa RSAONAROAY3A (GKS OKINIOGSNRaGAOa 2F Fye
associated to dfcGeotechnicalAssemblgr IfcSolidStratum as other entities are used for earthworks and
courses.

Status:Proposed

Set Properties

Applicable Entities IfcGeotechnicalStratum stereotype «PropertySet»
Properties
Colour IfcLabel Stratum colour
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Is the stratum ever topmost and sovisible

IsT hi IfcLogical
sTopographic cLogica topographic feature

PiezometricHead IfcPositiveLengthMeasur Pressure head of water content.
PiezometricPressure IfcPressureMeasure Pressure of water content.

Status of the elemenpredominately used in
renovation or retrofitting projects. The status ca
be assigned to as "New'tlement designed as
new addition, "Existing- element exists and
remains, "Demolish* element existed but is to bi
demolished, "Temporary*'element willexists
only temporary (like a temporary support
structure).

Status PEnum_ElementStatus

Texture IfcLabel Stratum texture

Property Set: Pset_WaterStratumCommon

Properties expressing the composition and any variability in the height of the body of water. Ranges-are
negative describing a spread.

Status:Proposed

Applicable Entities IfcWaterStratum stereotype «PropertySet»
Properties
AnnualRange IfcPositiveLengthMeasur Indicative (95%100%) annual range in levels.
AnnualTrend IfcLengthMeasure Indicative (95%100%) annual rise in level.
IsFreshwater IfcLogical Indication of freshwater (true,false or unknown)
. . Indicative (95%100%) range between peaks anc
SeicheRange IfcPositiveLengthMeasur ( . ) rang P
troughts of seiche (resonant) waves.
Indicative (95%100%) range between high and
TidalRange IfcPositiveLengthMeasur I. Ive ( ) rang W 0
low tide levels.
. Indicative (95%100%) range between peaks anc
WaveRange IfcPositiveLengthMeasur ( ) g P

troughs of waves
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Package: Geotechnical Assemblies
package addressing the modelling of geotechnical assemblies within a geotechnical model.

IFC Object Types feElSmEy PSM Concept State
Geotechnical Elements::lfcGeotechnicalElement!
Entity D Implemented
Predefined Type D Proposed
PT Container D Proposed Modification
Select
O , IfcGeotechnicalAssembly D ISR
Enumeration D Approved
Property Set
. D Candidate
Quantity Set
PEnum Type
’ ; IfcBorehole IfcGeoslice IfcGeomodel «enumeration, PEnumType>
Virtual Entity | PEnum_BoreholeState
Data Type I

CAP REPLACED
CASING REPLACED
CASING PARTIALLY REPLACED
CASING INSTALLED
INSTALLED
RECONDITIONED
CHAMBER RECONDITIONHD
DECONSTRUCTED
PARTIALLY DECONSTRUQTED
REFILLED

PARTIALLY REFILLED
USERDEFINED
NOTKNOWN
NOTDEFINED

Figure 22: Geotetinical Assemblies- new extension to cover geotechnical assemblies

Class: IfcBorehole

Representation of the concept of a linear geological and geotechnical model, usually an interpretation but
sometimes created direct from ground penetrating measurement

The assembly may contain one of more strata and other elements such as capping and lining. The contained
subtypes oflfcGeotechnicalStratunwill have shape representations made from straight or bent tubes
reflecting the bore diameter, or discs if a "Yabuki' top surface model is being used.

Status:Proposed

PackageGeotechnical Assemblies

Class Properties

Status Proposed Is Abstract
Property sets Pset BoreholeCommon

BuildingSMART
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Inheritance Statement
Subtype Of IfcGeotechnicalAssembly

EXISTING PROPOSED

Subtypes

Class: IfcGeoslice

Representation of the concept of a sectional planar geological and geotechnical model, usually an
interpretation but sometimes created direct from ground penetrating measurement. The assembly may
contain one of more strata and anthropgdements. The contained subtypes l&fGeotechnicalStraturwill

have shape representations made from polygons reflecting the visible section or poly lines if a "Yabuki' top
surface model is beingsed.

Status:Proposed

PackageGeotechnical Assemblies

Class Properties

Status Proposed Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcGeotechnicalAssembly

EXISTING PROPOSED

Subtypes

Class: IfcGeomodel

Representation of the concept of a volumetric geological and geotechnical model, usually an interpretation
but sometimes created direct from ground penetrating measurement.

The assembly may contain one of more strata and other anthropic elements. The contained subtypes of
IfcGeotechnicalStraturwill have ®ape representations made from polyhedra or surfaces if a "Yabuki' top
surface model is being used.

Status:Proposed

PackageGeotechnical Assemblies

Class Properties

Status Proposed Is Abstract
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Property sets

Inheritance Statement

Subtype Of IfcGeotechnicalAssembly

EXISTING PROPOSED

Subtypes

Class: IfcGeotechnicalAssembly

Representation of the abstract concept of a geological and geotechnical model, usualigrpretation but
sometimes created direct from ground penetrating measurement.

Use of an assembly is optional but can carry the methodology and uncertainty information.

Such assemblies will includfeGeotechnicalStraturantity types and may include other entity types such as
IfcPile IfcSlabor IfcSensoto represent the capping, lining or logging equipment present.

IfcBoreholeor IfcGeoSlicecan have a physical reality as a construction hazard alongside being the carrier for
the interpreted results. Geological hazards may be associated to lE@eotechnicalAssemblypr
IfcGeotechnicalStratum

Status:Proposed

PackageGeotechnical Assemblies

Class Properties

Status Proposed Is Abstract Abstract
Pset_Uncertainty

Property sets .
Pset GeotechnicalAssemblyCommon

Inheritance Statement

Subtype Of IfcGeotechnicalElement

EXISTING PROPOSED

IfcBorehole

Subtypes
yP IfcGeoslice

IfcGeomodel
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Property Set: Pset_GeotechnicalAssemblyCommon

t NPLISNIASE RSAONAOGAY3IA (GKS OKINFYOGSNRAAGAOA 27
associated to alfcGeotechnicalAssemblypr IfcGeotechnicalStratumas other entities are used for
earthworks and courses.

Status:Proposed
Set Properties
Applicable Entities IfcGeotechnicalAssembly stereotype «PropertySet»
Properties
Limitations IfcText Limitations on usage.
Methodology used to prepare the contents of th
Methodology IfcText . 9 prep
geotechnical assembly.
Purpose for which the borehole, section or
PEnum_StrataAssembly! urp . o I .
Purpose UrDOSE volumetric model was created. (EU Inspire,
P boreholeML)
Status of the element, predominately used in
renovation or retrofitting projects. The status ca
be assigned to as "New"element designed as
new addition, "Existing- element exists and
Status PEnum_ElementStatus W " X1sting X

remains, "Demolish® element existed but is to b
demolished, "Temporary~element will exists
only temporary (like a temporary support
structure).

Property Set: 8et_BoreholeCommon
Properties describing the features of a borehole (if not modelled separately).

Status:Proposed
Set Properties
Applicable Entities IfcBorehole stereotype «PropertySet»

Properties

The state the borehole or trial pit has been left i
(boreholeML).

CapDepth IfcPositiveLengthMeasur Depth of cap (boreholeML).

BoreholeState IfcBoreholeState

BuildingSMART
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. Cap material or 'NOT CAPPED' or 'UNKNOWN
CapMaterial IfcLabel P

(boreholeML).
FillingDepth IfcPositiveLengthMeasur Depth of filling (boreholeML).
- . Fillingmaterial or 'NOT FILLED' or 'UNKNOWN'
FillingMaterial IfcLabel
Hing ! (boreholeML).
GroundwaterDepth  IfcPositiveLengthMeasur Depth groundwater encountered (boreholeML).
- . Lining material or 'NOT LINED' or 'UNKNOWN'
LiningMaterial IfcLabel
J (boreholeML).
LiningThickness IfcPositiveLengthMeasur Lining thickness (boreholeML).

Property Set: Pset_GeotechnicalAssemblyCommon

t NPLISNIASE RSAONAROAY3I GKS OKINFOGSNRAGAOA 2F |ye
associated to alfcGeotechnicalAssemblypr IfcGeotechnicalStratumas other entities are used for
earthworks and courses.

Status:Proposed

Applicable Entities IfcGeotechnicalAssembly stereotype «PropertySet»
Properties
Limitations IfcText Limitations on usage.
Methodology used to prepare the contents of th
Methodology IfcText . 9y prep
geotechnical assembly.
Purpose for which the borehole, section or
PEnum_StrataAssembly! P . .
Purpose UrDOSe volumetric model was created. (EU Inspire,
P boreholeML)
Status of theelement, predominately used in
renovation or retrofitting projects. The status ca
be assigned to as "New'tlement designed as
new addition, "Existing* element exists and
Status PEnum_ElementStatus

remains, "Demolish* element existed but is to b
demolished, "Temporary*element will exists
only temporary (like a temporary support
structure).

Enumeration: PEnum_ StrataAssemblyPurpose
enumeration describing the purpose of a geotechnical assembly

Status Proposed

BuildingSMART
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PackageGeotechnical Assemblies

Enumerators

SITE INVESTIGATION
HYDROCARBON
FEEDSTOCK
MINERAL
GEOLOGICAL
HYDROGEOLOGICAL
DEPOSIT

STORAGE
ENVIRONMENTAL
PEDOLOGICAL
GEOTHERMAL
USERDEFINED
NOTKNOWN
NOTDEFINED

Enumeration: PEnum_BoreholeState
Enumeratiordescribing the current state of a borehole

Status Proposed

PackageGeotechnical Assemblies

Enumerators

CAP REPLACED

CASING REPLACED

CASING PARTIALLY REPLACED
CASING INSTALLED
INSTALLED

RECONDITIONED
CHAMBERECONDITIONED
DECONSTRUCTED
PARTIALLY DECONSTRUCTED
REFILLED

PARTIALLY REFILLED

BuildingSMART
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USERDEFINED
NOTKNOWN
NOTDEFINED

Enumeration: PEnum_StrataAssemblyPurpose
enumeration describing the purpose of a geotechnical assembly

Status Proposed

PackageGeotechnical Assemblies

Enumerators

SITE INVESTIGATION
HYDROCARBON
FEEDSTOCK
MINERAL
GEOLOGICAL
HYDROGEOLOGICAL
DEPOSIT

STORAGE
ENVIRONMENTAL
PEDOLOGICAL
GEOTHERMAL
USERDEFINED
NOTKNOWN
NOTDEFINED
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Package: Transport Elements (former Kinematics)

This package contains concepts that represents common transport elements in addition to element
kinematics.

LIFTINGGEAR VEHICLEMARINE

vV
«PredefinedType»
VEHICLETRACKEpP

V

«PredefinedType» ’

MOVINGWALKWAY

PSM Concept State IchIemert_
IfcTransportElement
D Implemented :
- PredefinedType: IfcTransportElementTypeSelect [0..]]]
D Proposed
D Proposed Modification IchIementTy;:]e
D Deprecated IfcTransportElementType =
D Approved - PredefinedType: IfcTransportElementTypeSelect
(] candidate
+PredefinedType
IFC Object Types 0..1 +PredefinedType| 1..1
Entity
Predefined Type
PT Container
A\ A\
. Select | |
1 1
Enumeration CadzaitaddzSn CadzoadAiddziSn
" Property Set | I
Quantity Set «PTContainer» «PTContainer»
PEnum Type IfcTransportElementFixedTypeEnum IfcTransportElementNonFixedTypeEnum
! I I ' ' T T
Virtual Entity o | ! | | : I
| | |
Data Type : I : I : I : | : | : | : :
| | |
| I I I l I I I
V | | | | | | v : : R
«PredefinedType» I | I | I I «PredefinedType» | | | I : I :
CRANEWAY : : [ : [ : CARGO : | : | : |
| |
V : I : I I v : I : I :
|
«PredefinedType» | : | : | «PredefinedType» | | : | : |
ELEVATOR I | I | | VEHICLE \i/ | : | :
| | | | |
| |
Voo P A I
«PredefinedType» | : | | || «PredefinedType»| | | | |
ESCALATOR | | [ : VEHICLEWHEELEpP : | : |
Vol Lo v oI
| ! |
«PredefinedType» | : | «PredefinedType» : I |
I I | I
|
| ' Lo
| ' Lo
| ' b
| ' [ :
| |
|
R V i
| |
| |
| |
vV

«PredefinedType» «PredefinedType»
STRUCTURE VEHICLEAIR \1/
«PredefinedType» «PredefinedType»
HAULINGGEAR ROLLINGSTOCK]

Figure 23: Transport Elements- modification and extension to transport elements
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Class: IfcTransportElement

A transport element is a generalization of all transport related objects that move people, animals or goods
within aREMOVEbjilding or building compléx-acility ThelfcTransportElemendefines the occurrence of

a transport element, that (if given), is expressed bylfb&ransportElementType

> EXAMPLE Transportation elemdantdude elevator (lift), escalator, moving walkway, etc.

> NOTE More detailed equipment that may be a part of a transportation device, like a lifting hook, is defined
as _IfcDiscreteAccessory . It maybe included as a part of the _IfcTransportElementtudyofiithe
objectified relationship _IfcRelAggregates .

Transport element can describe fixed or non fixed elements, which can either be identified as specified
operational assets within a facility or vehicles that interact with the facility as a usestomger.

In the case of operational assets, instancedfofransportElemerst can represent individual identifiable
vehicles or structures with properties such as serial numbers, registration ensmdtc. and be typed
accordingly by instances B€TransportElementType

In the case transport elements that interact as users or customers, such as cars on a road or vessels at a
port, IfcTransportElementTypes used to define element specifications which are usedédsign, analyse
and provide operational constraints to the facility.

Depending on local classification systems transport elements and transportation systems in buildings are
either considered as part of huilt system, or as part of @uilt service systemWithin IFC they are
considered as part of lauilt system and may have to be mapped appropriately.

bS| Documentation

Status: ProposedModification

PackagelfcProductExtension

Class Properties

Status ProposedModification Is Abstract
Property sets PSet_ElementKinematics

Inheritance Statement

Subtype Of IfcElement
EXISTING PROPOSED

Subtypes

Class Attributes

PredefinedType IfcTransportElementTypeSelec [0..1]

BuildingSMART
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PDT Container: IfcTransportElementFixedTypeEnum
This enumeration is used to identifixed transport element types.

> HISTORY New enumeration in IFC2x.

bS| Documentation

Status:ProposedMaodification

PackagelfcProductExtension

Parent IfcTransportElement

. Stereotype «PTContainer»
Entity IfcTransportElementType

IfcTransportElementTypeEnum.CRANEWAY

] lfcTransportElementTypeEnum.ELEVATOR .
Contains IfcTransportElemetfrixed TypeEnum.HAULING &

IfcTransportElementTypeEnum.ESCALATOR ]
IfcTransportElementFixedTypeEnum.STRUCTU
IfcTransportElementTypeEnum.MOVINGWALK\

IfcTransportElementTypeEnum.LIFTINGGEAR

Class: IfcTransportElementType
The element typelfcTransportElementTypedefines commonly shared information for occurrences of
transport elements. The set of shared information may include:

9 common properties within shared property sets
1 common material information
1 common shape representations

It is used to define a transport element specification (i.e. the specific product information that is common to
all occurrences of that beam type). Transport element types (or the instantiable sf)typay be
exchanged without being already assigned to occurrences.

The occurrences of thEcTransportElementTypeare represented by instances b€TransportElement(or
its subtypes).

> HISTORY New entity in IFC2x2.

bS| Documentation

Status:ProposedModification

PackagelfcProductExtension

BuildingSMART
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Class Properties
Status ProposedModification Is Abstract
Property sets PSet_ElementKinematics

Inheritance Statement
Subtype Of IfcElementType

EXISTING PROPOSED

Subtypes

Class Attributes

PredefinedType IfcTransportElementTypeSelect

Predefined Type: HAULINGGEAR
Full IdentifierifcTransportElementFixedTypeEnum.HAULINGGEAR

A device used for hauling heavy goods. It may be manually operated or electrically or pneumatically driven.
Status:Proposed

PackageTransport Elements (former Kinematics)

Predefined Type Propéies

Predefined Type .
. yp IfcTransportElementFixed Typain IfcTransportElement
Container Parent Entity
. IfcTransportElementType
Stereotype «PredefinedType»

Property sets

Predefined Type: STRUCTURE
Full IdentifierifcTransportElementFixedTypeEnum.STRUCTURE

A Generic fixed structure that cannot be categorised as any other type of transport object that is responsible
for the movement of goods, animals or people.

Status:Proposed

PackageTransport Elenents (former Kinematics)

BuildingSMART
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Predefined Type Properties

Predefined Type .
. yp IfcTransportElementFixedTypakn IfcTransportElement
Container Parent Entity
i IfcTransportElementType
Stereotype «PredefinedType»

Property sets

PDT Container: IfcTransportElementNonFixedTypeEnum
This enumeration is used to identifpn-fixed or mobile transport element types.

Status:Proposed

PackageTransport Elements (former Kinematics)

Container Properties

Parent IfcTransportElement

. Stereotype «PTContainer»
Entity lfcTransportElementType

IfcTransportElementNonFixedTypeEnum.ROLLTRGK
IfcTransportElmentNonFixedTypeEnum.VEHICEEAI
IfcTransportElementNonFixedTypeEnum.CARGO
IfcTransportElementNonFixedTypeEnum.VEHIRAEKED
IfcTransportElementNonFixedTypeEnum.VEHIQEENE
IfcTransportElementNonFixedTypeEnum.VEHIGIERWED
IfcTransportElementNonFixedTypeEnum.VEHICLE

Contains

Predefined Type: CARGO

Full IdentifierifcTransportElementNonFixedTypeEnum.CARGO
A mobile transport element thakepresents a discrete unit of cargo managed by a facility.
Status:Proposed

PackageTransport Elements (former Kinematics)

Predefined Type Properties

Predefined Type Container IfcTransportElementNonFixed®Bnum parent  lfcTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

BuildingSMART
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Predefined Type: ROLLINGSTOCK
Full IdentifierifcTransportElementNonFixedTypeEnum.ROLLINGSTOCK

Refers to railway vehicles, including both powered and unpowered vehicles, for example locomotives,
railroad cars, coaches, private railroad cars and wagons.

Status:Proposed

PackageTransportElements (former Kinematics)

Predefined Type Container IfcTransportElementNonFixed8num pgrent IfcTransportElement
Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Predefined Type: VEHICLE

Full IdentifierifcTransportElementNonFixedTypeEnum.VEHICLE

a generalisation of a vehicle that interacts with a facility (e.g. as a user/customer) or as a specified
operational asset within the facility.

Status:Proposed

PackageTransportElements (former Kinematics)

Predefined Type Container IfcTransportElementNonFixed8num pgrent lfcTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Predefined Type: VEHICLEAIR
Full IdentifierifcTransportElementNonFixedTypeEnum.VEHICLEAIR

A specialisation of a vehicle that represents powered and unpowered flying vehicles, such as airplanes,
helicopters, gliders etc.

Status:Proposed

PackageTransport Elements (former Kinematics)

BuildingSMART
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Predefined Type Properties
Predefined Type Container IfcTransportElementNonFixed®Bnum parent  lfcTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Predefined Type: VEHICLEMARINE
Full IdentifierifcTransportElementNonFixedTypeEnum.VEHICLEMARINE

A specialisation of a vehicle that operates on water as a marine vessel.
Status:Proposed

PackageTransportElements (former Kinematics)

Predefined Type Properties

Predefined Type Container IfcTransportElementNonFixedT8num parent  IfcTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Predefined Type: VEHICLETRACKED
Full IdentifierifcTransportElementNonFixedTypeEnum.VEHICLETRACKED

A specialisation of a vehicle that operates on land tracked (Caterpillar) vehicle.
Status:Proposed

PackageTransport Elements (former Kinematics)

Predefined Type Properties

Predefined Type Container IfcTransportElementNonFixed®Bnum parent  lficTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Predefined Type: VEHICLEWHEELED
Full IdentifierifcTransportElementNonFixedTypeEnum.VEHICLEWHEELED

A specialisation of a vehicle that operates on land as a multi wheeled vehicle such as a car, lorry, forklift etc.

Status:Proposed

BuildingSMART
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PackageTransport Elements (former Kinematics)

Predefined Type Properte
Predefined Type Container IfcTransportElementNonFixed®Bnum parent  lfcTransportElement

Stereotype «PredefinedType» Entity  IfcTransportElementTyp

Property sets

Select: IfcTransportElementTypeSelect

This is a select of enumerations to provide the option of groups of predefined types for an
IfcTransportElemenor IfcTransportElementipe.

Status:Proposed

PackageTransport Elements (former Kinematics)

Select Properties

Stereotype «Select»
IfcTransportElementNonFixedTypeEnum

Substitutions ]
IfcTransportElementFixedTypeEnum

Property Set: PSet_ElementKinematics
Definition from IAl: Information confirming that the element has cyclic and/or pathed kinematic behaviour.
The resulting envelee may be availabe as a 'clearance’ shape representation.

Status:Proposed

Set Properties

] __ lfcTransportElement
Applicable Entities stereotype «PropertySet»
IfcTransportElementType

Properties

Represents the time:angtable of the

CyclicPath IfcPropertyTableValue . . .
4 perty kinematic behaviour.
. Identifies the angular range of the kinemat
CyclicRange IfcPlanarAngleMeasure . g g
behaviour
. Represents the time:distandable of the
LinearPath IfcPropertyTableValue . P . .
kinematic behaviour.
. . Identifies the linear range of the kinematic
LinearRange IfcPositiveLengthMeasure

behaviour.

BuildingSMART
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MaximumAngularVelocity IfcAngularVelocityMeasure

MaximumConstantSpeec IfcVelocityMeasure

MinimumTime

IfcTimeMeasure

Package: Spatial Elements
This package contains concepts thapmesent common spatial elements and relationships that might be
used to define a hierarchical project structure, in terms of locations and volumes. In addition, this package
addresses the definition of common ndwerarchal elements such as spatial zorBEse spatial structure is

key to the organization of physical elements and also can act as an implicit placement structure within non
longitudinal structures.

PSM Concept State

C] Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

IfcProductExtension::lfcSpatialStructureElement

CompositionType: IfcElementCompositionEnum [0..1]

N P

IfcProductExtension::IfcSite

LandTitleNumber: IfcLabel [0..1] + PredefinedType: IfcFacilityPartTypeSelect
RefElevation: IfcLengthMeasure [0..1] + UsageType: IfcFacilityUsageEnum
RefLatitude: IfcCompoundPlaneAngleMeasure [0..1]
ReflLongitude: IfcCompoundPlaneAngleMeasure [0..1]

IFC Object Types

Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type

202004-24

IfcProductExtension::IfcFacilityPart

Identifies the maximum angular velocity of
the kinematic behaviour.

Identifies the maximum constant speed ov

the kinematic path

Identifies the minimum time for the
kinematic behaviour.

IfcProdugt
IfcProductExtension::IfcSpatialElement

LongName: IfcLabel [0..1]

T 1

IfcProductExtension::lfcSpatialZone

PredefinedType: IfcSpatialZoneTypeEnum [0..1]

i

IfcProductExtension::lfcSpace

ElevationWithFlooring: IfcLengthMeasure [0..1]

IfcProductExtension::IfcBuildingStorey

Elevation: IfcLengthMeasure [0..1]

IfcProductExtension::lfcFacility

1

Spatial structure::IfcRoad

1

Railway::lfcRailway

IfcProductExtension::IfcBuilding

Faciliies::IfcMarineFacility

[ IfcProductExtension::IfcBridge

ElevationOfRefHeight: IfcLengthMeasure [0..1] - PredefinedType: MarineFacility TypeEnum

ElevationOfTerrain: IfcLengthMeasure [0..1]

Figure 24: Spatial Elements overview of common spatialelements
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Class: IfcRoad

A route built on land to allow travel from one location to another, including highways, streets, cycle and foot
paths, but excluding railways. As a type of Facility, Road provides the basic element in the project structure
hierarchy for the components of a road project (i.e. any undertaking such as design, construction or
maintenance).

NOTE Definition from ISO 6707Way mainly for vehicles.

NOTE Definition from PIARC: Line of communication (travelled way) ustabilized base other than rails
or air strips, primarily for the use of road motor vehicles running on their own wheel.

Status:Proposed

PackageSpatial structure

Class Properties
Status Proposed Is Abstract
Property sets

InheritanceStatement
Subtype Of IfcFacility

EXISTING PROPOSED

Subtypes

Class: IfcMarineFacility
A marine facility represents any major structure or entity that is specific to the ports and waterways domain.
examples of this include quays, jetties, shipyards, breakwaters etc.

Status:Proposed

PackageFacilities

Class Properties
Status Proposed Is Abstract
Property sets

Inheritance Statement
Subtype Of IfcFacility

EXISTING PROPOSED

Subtypes

BuildingSMART
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Class Attributes

PredefinedType MarineFacilityTypeEnun

Class: IfcBuilding

A building represents a structure that provides shelter for its occupants or contents and stands in one place.
The building is also used to provide a basic element within the spatial structure hierarcttefor
components of a building project (together with site, storey, and space).

NOTE Definition from ISO 6707

Construction work that has the provision of shelter for its occupants or contents as one of its main
purpose and is normally designeal stand permanently in one place.

A building is (if specified) associated to a site. A building may span over several connected or disconnected
buildings. Therefore building complex provides for a collection of buildings included in a site. A building can

also be decomposed in (vertical) parts, where each part defines a building section. This is defined by the
composition type attribute of the supertypécSpatialStructureElemenighich is interpreted as follow:

1 COMPLEXbuilding complex
1 ELEMENTDuilding
1 PARTIALbuilding section

The IfcBuildingis used to build the spatial structure of a building (that serves as the primary project
breakdown and is required to be hierarchical). The sppairucture elements are linked together by using
the objectified relationshiplfcRelAggregatesFigure 150 shows théfcBuildingas pat of the spatial
structure. It also serves as the spatial container for building and other elements.

NOTE Detailed requirements on mandatory element containment and placement structure relationships
are given in view definitions and implementer agresnts.

BuildingSMART
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Figure 1502 Building composition

Systems, such as building service or electrical distribution systems, zonal systems, or structural analysis
systems, relate tdfcBuildingby using the obijectified relationshifcRelReferencedInSpatialStructure

Figure 151 describes the heights and elevationdeffcBuilding. It is used to provide the height above sea
level of the project height datum for this building, that is, the internal height 0.00. The height 0.00 is often
used as a building inteal reference height and equal to the floor finish level of the ground floor.

1 base elevation of building provided bifcBuilding.ElevationOfRefHeight is usually the top of
construction slab.

1 base elevation of terrain at the perimeter of the building providedlfgBuilding.ElevationOfTerrain
it is usually the minimum elevation is sloped terrain

9 total height of building, also referred to as ridge height (top of roof structure, e.g the riggest
terrain): provided by BaseQuantity with Name="TotalHeight"

1 eaves height of building (base of roof structure, e.g the eaves against terrain): provided by
BaseQuantity with Name="EavesHeight"

BuildingSMART
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