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1 Introduction 

This document is built to report IFC Rail mapping diagrams, which explain how IFC Rail conceptal model 

is mapped to IFC 4.3. It is part of the official deliverables of IFC Rail project Phase 2, as shown in Figure 

1 below. Please refer to the IFC Rail Phase 2 Final Report: Executive Summary for further details.  

 

Figure 1 The position of this document in the structure of deliverables 

This document is an updated version of the IFC Rail Mapping Diagram Report issued in IFC Rail project 

from 2018 to 2019. It contains all the new concepts proposed and updated by the IFC Rail project that 

are already integrated into IFC 4.3. The main purpose of the document is to report how concepts in IFC 
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Rail Conceptual Model are mapping to IFC 4.3. In order to comprehend this report, the IFC Rail UML 

Report and IFC Rail Concept Model Report are required as reference. 

2 Package structure and convention 

Inside the “IFC Rail” package, all the sub-packages related to the extended concepts by IFC Rail are 

placed. This document reports the content in the “IFC Rail - Mapping” package. 

 

Figure 2 Structure of the IFC Rail package 

According to the image above, the content of the “IFC Rail – Mapping” package is structured as follows: 

• Each IFC Rail domain has one package 

• Each domain package has sub-packages according to how “IFC Rail – PIM” package is 
structured. 

• The IFC 4.3 Model elements are in an external package out of “IFC Rail”. All diagrams in “IFC 
Rail – Mapping” package only reference these elements. 
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3 Mapping Diagrams 

3.1 Common - Shared Mapping 
 

3.1.1 Alignment (IFC Mapping) 

 

3.1.1.1 Alignment Curve - Mapping 
 

 
Table 1: Alignment Curve - Mapping 

3.1.1.2 Cant Alignment - Mapping 
 

Alignment Curve

- Acceptable tangential tolerance: double

Alignment
Horizontal

Alignment Vertical

+ Reference axis: enum

Alignment
Lateral

Inclination

Railway Alignment Cant

- Track Gauge: int
- Rotation axis: enum

Track Section

- Track Number: char
- Line Number: char

Track Node

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcAlignmentVertical

IfcAlignmentHorizontal

IfcAlignment

+ PredefinedType: IfcAlignmentTypeEnum [0..1]

IfcLinearPositioningElement

IfcLinearElement

IfcProduct

IfcPositioningElement

IfcObject

+ ObjectType: IfcLabel [0..1]

IfcRoot

IfcObjectDefinition

IfcRelDecomposes

IfcRelAggregates

IfcAlignmentCant

+ RailHeadDistance: IfcPositiveLengthMeasure

Connectivity

1..*

parameterized

0..1

vertical

+Decomposes 0..1

+RelatedObjects 1..*

+IsDecomposedBy 0..*

+RelatingObject 1..1

1

horizontal

0..1

inclining
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Table 2: Cant Alignment - Mapping 

3.1.1.3 Horizontal Alignment - Mapping 
 

Alignment Cant Segment

- Starting Point: Distance Along (Point)
- Starting point alternative: Cartesian Point [0..1]
- Segment Length: double
- Starting Cant left: double
- Ending Cant left: double [0..1]
- Starting Cant right: double
- Endig Cant right: double [0..1]
- Tangential Continuity: enum

Alignment Cant
Segment Line

- Smoothing: boolean

Alignment Cant Segment Transition

- Transition Type: Transition Type
- Initial Radius: double
- Final Radius: double

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcLinearElement

IfcAlignmentCant

+ RailHeadDistance: IfcPositiveLengthMeasure

IfcAlignmentCantSegment

+ StartDistAlong: IfcLengthMeasure

+ HorizontalLength: IfcNonNegativeLengthMeasure

+ StartCantLeft: IfcLengthMeasure

+ EndCantLeft: IfcLengthMeasure [0..1]

+ StartCantRight: IfcLengthMeasure

+ EndCantRight: IfcLengthMeasure [0..1]

+ PredefinedType: IfcAlignmentCantSegmentTypeEnum

Alignment Lateral Inclination

Railway Alignment Cant

- Track Gauge: int

- Rotation axis: enum

IfcAlignmentParameterSegment

+ StartTag: IfcLabel [0..1]

+ EndTag: IfcLabel [0..1]

IfcLinearElement

IfcAlignmentSegment

1..* {ordered}

segments

+DesignParameters 1..1
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Table 3: Horizontal Alignment - Mapping 

3.1.1.4 Vertical Alignment - Mapping 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Alignment Horizontal Segment

- Starting Point: Cartesian Point
- Starting Direction: double
- Segment Length: double
- Tangential Continuity: enum

Alignment Horizontal
Segment Line

Alignment Horizontal
Segment Arc

- Radius: double

Alignment Horizontal Segment
Transition

- Transition Type: Transition Type
- Initial Radius: double
- Final Radius: double

IfcLinearElement

IfcAlignmentHorizontal

IfcAlignmentHorizontalSegment

+ StartDirection: IfcPlaneAngleMeasure

+ StartRadiusOfCurvature: IfcLengthMeasure

+ EndRadiusOfCurvature: IfcLengthMeasure

+ SegmentLength: IfcNonNegativeLengthMeasure

+ GravityCenterLineHeight: IfcPositiveLengthMeasure [0..1]

+ PredefinedType: IfcAlignmentHorizontalSegmentTypeEnum

Alignment Horizontal

IfcAlignmentParameterSegment

+ StartTag: IfcLabel [0..1]

+ EndTag: IfcLabel [0..1]

IfcLinearElement

IfcAlignmentSegment

+DesignParameters 1..1

1..* {ordered}

segments
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Table 4: Vertical Alignment - Mapping 

3.1.2 Spatial (IFC Mapping) 

 

3.1.2.1 Shared spatial structure - domain reserved volumes (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Alignment Vertical Segment

- Starting Point: Distance Along (Point)
- Starting Point alternative: Cartesian Point [0..1]
- Starting Point Elevation: double
- Starting Direction: double
- Segment Length: double
- Tangential Continuity: enum

Alignment Vertical
Segment Line

Alignment Vertical
Segment Arc

- Radius: double

Alignment Vertical Segment
Transition

- Transition Type: Transition Type
- Initial Radius: double
- Final Radius: double

IfcLinearElement

IfcAlignmentVertical

IfcAlignmentVerticalSegment

+ StartDistAlong: IfcLengthMeasure

+ HorizontalLength: IfcNonNegativeLengthMeasure

+ StartHeight: IfcLengthMeasure

+ StartGradient: IfcRatioMeasure

+ EndGradient: IfcRatioMeasure

+ RadiusOfCurvature: IfcLengthMeasure [0..1]

+ PredefinedType: IfcAlignmentVerticalSegmentTypeEnum

Alignment Vertical

+ Reference axis: enum

IfcAlignmentParameterSegment

+ StartTag: IfcLabel [0..1]

+ EndTag: IfcLabel [0..1]

IfcLinearElement

IfcAlignmentSegment

+DesignParameters 1..1

1..* {ordered}

segments
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Table 5: Shared spatial structure - domain reserved volumes (mapping) 

3.1.2.2 Shared spatial structure - overview (mapping) 
 

 
Table 6: Shared spatial structure - overview (mapping) 

Telecom reserved volume

Signalling equipment volume

Railway Reserved Volume

Energy reserved volume

RailwayFacility

Telecom infrastructure  volume

Signalling Infrastructure Volume

Energy equipment volume

Energy infrastructure volume

Signalling reserved volume

Telecom equipment volume

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcSpatialZone

«PredefinedType»

IfcSpatialZone.RESERVATION

Railway RailwayFacility

Railway shelter

Railway Reserved Volume

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcFacilityPart

IfcSpatialStructureElement

IfcFacility

IfcRailway Railway energy facility
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3.1.2.3 Shared spatial structure - railway (mapping) 
 

 
Table 7: Shared spatial structure - railway (mapping) 

Railway

TrackStructure SuperStructureSubStructure

Track part

Lineside Structure

Lineside PartCommon 
candiate 
toward 
earthworks

Name: new2_Shared spatial structure - railway (mapping)
Author: Matthieu Perin
Version: 1.0
Created: 8/5/2020 2:50:54 PM
Updated: 3/12/2022 9:39:33 PM

Super structure
part

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcFacilityPart

«PredefinedType»

IfcRailwayPart.TRACKSTRUCTUREPART

«PredefinedType»

IfcRailwayPart.LINESIDESTRUCTURE

«PredefinedType»

IfcRailwayPart.LINESIDESTRUCTUREPART

«PredefinedType»

IfcRailwayPart.TRACKSTRUCTURE

«PredefinedType»

IfcRailwayPart.SUPERSTRUCTURE

IfcSpatialStructureElement

IfcFacility

IfcRailway

IfcRailwayPartIfcFacilityPartCommon

«PredefinedType»

IfcFacilityPartCommon.SUBSTRUCTURE
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3.1.2.4 Track spatial structure (mapping) 
 

 
Table 8: Track spatial structure (mapping) 

3.1.2.5 SS Legend 
 

 

 

TrackStructure

Track part

Track substructure

Track LRS Node

Track-Node

Turnout superstructure

Track system

Plain track super
structure

Dilatation
superstructure

Edge

Track-Edge

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcSpatialStructureElement

IfcFacilityPart

«PredefinedType»

IfcRailwayPart.TRACKSTRUCTUREPART

«PredefinedType»

IfcRailwayPart.TURNOUTSUPERSTRUCTURE

«PredefinedType»

IfcRailwayPart.DILATATIONSUPERSTRUCTURE

IfcFacilityPart

IfcRailwayPart

«PredefinedType»

IfcRailwayPart.PLAINTRACKSUPERSTRUCTURE

0..1

is LRS

1

0

logical

1..4

11..*

1

end

1..3

0..*

from - to (logical)

1

0..*

from - to (logical)

1

1..3

start

1

from - to (logical)
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3.2 Telecom Mapping 
 

3.2.1 Cabling & Cables (IFC Mapping) 

 

3.2.1.1 Cables (mapping) 
 

 
Table 9: Cables (mapping) 

3.2.1.2 Cabling (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

Telecom cable

Connector

Optical fiber cable Copper cable

Copper symmetric pair

cable

Coaxial cable

Leaky coaxial

cable

Fan out

Optical pigtail

Optical fiber patch cord Copper patch cord

Feeder

Cable

Telecom connector

Fiber

Fiber tube

Wire pair

Copper connector

Optical fiber connector

Fiber endpoint

Wire pair endpoint

Front side portRear side port

Fusion Splicing

Junction

«PredefinedType»

IfcCableSegment.OPTICALCABLESEGMENT

«PredefinedType»

IfcCableSegment.FIBERSEGMENT

«PropertySet»

Pset_CableSegmentTypeFiberSegment

«PredefinedType»

IfcCableSegment.WIREPAIRSEGMENT

«PropertySet»

Pset_CableSegmentTypeOpticalCableSegment

«PredefinedType»

IfcCableSegment.FIBERTUBE

IfcCableSegment

IfcCableFitting

«PredefinedType»

IfcCableSegment.CABLESEGMENT

PIM

PIM concepts

«PredefinedType»

IfcCableFitting.FANOUT

«PropertySet»

Pset_TelecomCableGeneral

«PropertySet»

Pset_CoaxialCable

«PropertySet»

Pset_SymmetricPairCable

«PropertySet»

Pset_PatchCordCable

«PropertySet»

Pset_OpticalPigtail

Has

0..*

1

Connected
0..*

1..*

Has

0..*

0..1

Terminates

0..N0..N

Encloused in

1..*

Terminates

1

Connected
0..*

0..1

Connected

1..*

Contains

1

0..*
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Table 10: Cabling (mapping) 

3.2.2 Fixed telephony system (IFC Mapping) 

 

3.2.2.1 Fixed telephony system (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

Abs_telecom object

Telecom passive equipment

Telecom
outlet

Telecom
shelter

Distribution
frame

Subrack

Closure

Fan out

Cable fitting

Optical
adapter

Optical
splitter

Cable

Telecom connector

Fiber

Rack

Telecom casing elements

Cabling accessory

Distribution port

Front side
port

Rear side port

«PredefinedType»

IfcElementAssembly.SHELTER

Or define it as building, it 

depends

«PredefinedType»

IfcSystemFurnitureElement.SUBRACK

This is not IFC 

cable fitting

IfcDistributionBoard

Ask for replace 

IfcElectricalDistribu

tionBoard

«PredefinedType»

IfcFurniture.TECHNICALCABINET

No real 

property

«PredefinedType»

IfcDiscreteAccessory.CABLEARRANGER

«PredefinedType»

IfcCableSegment.FIBERSEGMENT

Depends on what 

kind of outlet, use 

different 

predefined types of 

IfcOutlet

«PredefinedType»

IfcDistributionBoard.DISTRIBUTIONFRAME

«PredefinedType»

IfcCableFitting.FANOUT

IfcDiscreteAccessory

IfcCableFitting

«PredefinedType»

IfcCableFitting.TRANSITION

IfcElementAssembly

IfcFurnitureIfcSystemFurnitureElement

IfcFurnishingElement

IfcDistributionPort «PredefinedType»

IfcDistributionPort.CABLE

IfcFlowController

IfcJunctionBox

«PredefinedType»

IfcJunctionBox.DATA

«PredefinedType»

IfcDistributionBoard.DISTRIBUTIONBOARD

PIM

PIM concepts

contains

Encloused in
1..*

1

Connected

0..*

1

Connected

0..*

Arranges

0..*
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Table 11: Fixed telephony system (mapping) 

3.2.3 Fixed transmission network (IFC Mapping) 

 

3.2.3.1 Fixed transmission network (mapping) 
 

Abs_telecom object

Telecom active equipment

TelephoneTrackside
telephony
exchange

Desktop consoleTunnel emergency
telephone
exchange

Tunnel emergency telephone

Trackside telephone

«PropertySet»

Pset_AudioVisualApplianceTypeRailwayCommunicationTerminal

+ RailwayCommunicationTerminalType: PEnum_RailwayCommunicationTerminalType [0..1]

«PropertySet»

Pset_CommunicationsApplianceTypeComputer

«PredefinedType»

IfcCommunicationsAppliance.TELEPHONYEXCHANGE

«PropertySet»

Pset_CommunicationsApplianceTypeTelephonyExchange

IfcFlowTerminal

IfcAudioVisualAppliance

«PredefinedType»

IfcCommunicationsAppliance.COMPUTER

IfcFlowTerminal

IfcCommunicationsAppliance

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

«PredefinedType»

IfcAudioVisualAppliance.COMMUNICATIONTERMINAL

«enumeration»

PEnum_RailwayCommunicationTerminalType

Operational

telephony system

IfcSystem

IfcDistributionSystem

«PredefinedType»

IfcDistributionSystem.OPERATIONALTELEPHONYSYSTEM
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Table 12: Fixed transmission network (mapping) 

3.2.4 Mobile network (GSMR - WiFi - LTE) (IFC Mapping) 

 

3.2.4.1 Mobile network (GSMR - WiFi - LTE) (mapping added) 
 

Abs_telecom object

Telecom active equipment

Transport equipmentIP network
equipment

ModemTransceiver
module

«PropertySet»

Pset_CommunicationsApplianceTypeModem

«PredefinedType»

IfcCommunicationsAppliance.TRANSPORTEQUIPMENT

«PropertySet»

Pset_CommunicationsApplianceTypeTransportEquipment

«PredefinedType»

IfcCommunicationsAppliance.TRANSITIONCOMPONENT

IfcFlowTerminal

IfcCommunicationsAppliance

«PredefinedType»

IfcCommunicationsAppliance.MODEM

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Fixed transimission

network

IfcSystem

IfcDistributionSystem

«PredefinedType»

IfcDistributionSystem.FIXEDTRANSMISSIONNETWORK



 
 

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.  RWR_IFC_RAIL_P2_WP4_C 

 

18 
 

 
Table 13: Mobile network (GSMR - WiFi - LTE) (mapping added) 

3.2.4.2 Mobile network (GSMR - WiFi - LTE) (mapping) 
 

Mobile network

Packet control unit

Gateway GPRS support
node

Mobile switching center

MSC server Service GPRS support
node

Home location registerEquipment identity

register

Acknowledgement

center

Base station controller

Gateway

Abs_telecom object

Telecom active equipment

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcFlowTerminal

IfcMobileTelecommunicationsAppliance

«PredefinedType»

IfcMobileTelecommunicationsAppliance.GATEWAY_GPRS_SUPPORT_NODE

«PredefinedType»

IfcMobileTelecommunicationsAppliance.MOBILESWITCHINGCENTER

«PredefinedType»

IfcMobileTelecommunicationsAppliance.MSCSERVER

«PredefinedType»

IfcMobileTelecommunicationsAppliance.PACKETCONTROLUNIT

«PredefinedType»

IfcMobileTelecommunicationsAppliance.SERVICE_GPRS_SUPPORT_NODE

«PredefinedType»

IfcMobileTelecommunicationsAppliance.SUBSCRIBERSERVER

IfcDistributionControlElement

IfcUnitaryControlElement

«PredefinedType»

IfcUnitaryControlElement.BASESTATIONCONTROLLER

IfcSystem

IfcDistributionSystem

«PredefinedType»

IfcDistributionSystem.MOBILENETWORK
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Table 14: Mobile network (GSMR - WiFi - LTE) (mapping) 

3.2.5 Railway natural disaster and Foreign object intrusion monitoring system (IFC 

Mapping) 

 

3.2.5.1 Railway natural disaster and Foreign object intrusion monitoring system 

(mapping) 
 

Telecom active equipment

Intelligent
peripheral

Base transceiver
station

Baseband unitRemote radio unit

E-utran node B

Master unit

Remote unitAccess
point

Abs_telecom object

Telecom passive equipment

Antenna

«PropertySet»

Pset_CommunicationsApplianceTypeAntenna

«PredefinedType»

IfcMobileTelecommunicationsAppliance.MASTERUNIT

«PropertySet»

Pset_MobileTelecommunicationsApplianceTypeMasterUnit

«PredefinedType»

IfcCommunicationsAppliance.ANTENNA

IfcCommunicationsAppliance IfcMobileTelecommunicationsAppliance

«PredefinedType»

IfcMobileTelecommunicationsAppliance.BASEBANDUNIT

«PredefinedType»

IfcMobileTelecommunicationsAppliance.BASETRANSCEIVERSTATION

«PredefinedType»

IfcMobileTelecommunicationsAppliance.REMOTEUNIT

«PredefinedType»

IfcMobileTelecommunicationsAppliance.ACCESSPOINT

«PredefinedType»

IfcMobileTelecommunicationsAppliance.E_UTRAN_NODE_B

IfcDistributionFlowElement

IfcFlowTerminal

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

«PredefinedType»

IfcMobileTelecommunicationsAppliance.REMOTERADIOUNIT
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Table 15: Railway natural disaster and Foreign object intrusion monitoring system (mapping) 

3.2.6 Support and laying infrastructure (IFC Mapping) 

 

3.2.6.1 Support and laying infrastructure (mapping) 
 

Abs_telecom object

Telecom active equipment

Sensor

AnemometrographRain gauge

Snow depth
meter

Foreign object dual
power network

sensor

Earthquake
accelerometer

Data
transmission unit

On-site control unit

«PredefinedType»

IfcSensor.SNOWDEPTHSENSOR

«PredefinedType»

IfcSensor.RAINSENSOR

«PredefinedType»

IfcSensor.EARTHQUAKESENSOR

«PropertySet»

Pset_DataTransmissionUnit«PredefinedType»

IfcSensor.FOREIGNOBJECTDETECTIONSENSOR
IfcDistributionControlElement

IfcSensor

«PredefinedType»

IfcSensor.WINDSENSOR

IfcCommunicationsAppliance

«PredefinedType»

IfcCommunicationsAppliance.MODEM

IfcDistributionControlElement

IfcController

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

«PropertySet»

Pset_OnSiteTelecomControlUnit

Monitoring system

IfcSystem

IfcDistributionSystem

«PredefinedType»

IfcDistributionSystem.MONITORINGSYSTEM
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Table 16: Support and laying infrastructure (mapping) 

3.2.7 Telecom interfaces (IFC Mapping) 

 

3.2.7.1 Telecom interfaces (mapping) 
 

Abs_telecom object

Telecom passive equipment

Telecom laying infrastructure

Gutter

Duct

Tube

Cable

Telecom laying infrastructure
connection point

Laying
Infrastructure

Connection

Pole Tower

Utility marking post

Telecom support infrastructure

Manhole

No property in DR

Existing Pset covers the 

requirements in Telecom. No need 

for new Pset. Other domains also 

have manholes. May need to 

harmonize psets

Exist Pset can 

cover IfcFlowSegment

IfcCableSegment

IfcElement

IfcElementAssembly

IfcElement

IfcElementComponent

IfcDistributionFlowElement

IfcDistributionChamberElement

«PredefinedType»

IfcDistributionChamberElement.MANHOLE

IfcFlowSegment

IfcCableCarrierSegment

«PredefinedType»

IfcCableCarrierSegment.CABLETRAYSEGMENT

«PredefinedType»

IfcCableCarrierSegment.CONDUITSEGMENT

IfcFlowFitting

IfcCableCarrierFitting

«PropertySet»

Pset_CableCarrierSegmentTypeConduitSegment

IfcSign

«PredefinedType»

IfcSign.PICTORAL

«PredefinedType»

IfcMember.POST

IfcBuiltElement

IfcMember

«PredefinedType»

IfcElementAssembly.MAST

«PredefinedType»

IfcDistributionChamberElement.FORMEDDUCT

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

«PropertySet»

Pset_TelecomCableGeneral

1

Contains

0..*

0..*

1

CONTAINS

0..*

has

SUPPORT

1

contains
0..*

1

contains

0..*

0..*
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Table 17: Telecom interfaces (mapping) 

3.2.8 Ticketing system (IFC Mapping) 

 

3.2.8.1 Ticketing system (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

Wireless
communication

port

Wired
communication

port

Communication interface

Telecom equipment element

Abs_telecom object

Telecom active equipment

- primaryPosition: Abs At
- secondaryPosition: Line At

Power supply interface

Power supply
port

Connection interface

No property in 
DR

This Pset is only 
required if an 
enumeration is defined 
for type

«PredefinedType»

IfcDistributionPort.WIRELESS

«PredefinedType»

IfcOutlet.POWEROUTLET

«PredefinedType»

IfcOutlet.COMMUNICATIONSOUTLET

IfcFlowTerminal

IfcOutlet

«PredefinedType»

IfcDistributionPort.CABLE

IfcPort

IfcDistributionPort

PIM

PIM concepts
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Table 18: Ticketing system (mapping) 

3.2.9 Wired access network (IFC Mapping) 

 

3.2.9.1 Wired access network (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

«PredefinedType»

IfcElectricAppliance.VENDINGMACHINE

IfcBuiltElement

IfcDoor

IfcFlowTerminal

IfcElectricAppliance

Abs_telecom object

Telecom active equipment

Ticket vending
machine

Automatic
gate

Railway self
service
identity

verification
gate

«PredefinedType»

IfcDoor.TURNSTILE

«PropertySet»

Pset_DoorTypeTurnstile

Identify verification gate 

can have identity sensors.

PIM

PIM concepts
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Table 19: Wired access network (mapping) 

3.3 Energy Mapping 
 

3.3.1 Auxiliary Services (IFC Candidate) 

 

3.3.1.1 Auxiliary Services - Mapping 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

Abs_telecom object

Telecom active
equipment

Optical network unit

IfcFlowTerminal

IfcCommunicationsAppliance

PIM

PIM concepts

«PredefinedType»

IfcCommunicationsAppliance.OPTICALNETWORKUNIT



 
 

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.  RWR_IFC_RAIL_P2_WP4_C 

 

25 
 

 
Table 20: Auxiliary Services - Mapping 

3.3.2 Earthing Circuit (IFC Candidate)  

 

3.3.2.1 Earthing Circuit - Mapping 
 

Power supply facility spatial structure

Auxiliary services

Auxiliary electric

cabinet

Battery chargerElectric distribution board

«PredefinedType»

TECHNICALCABINET

Cable chamber Cable gantry Cable sheathingElectric gutter

«PredefinedType»

CABLEBRACKET

Update the Description of the 

IFCElectricFlowStorageDevice.

Need to add "Storing, charge and release".

«PredefinedT...

RECHARGER

«PredefinedType»

DISTRIBUTIONBOARD

IfcElectricDistributionBoard IfcElectricFlowStorageDevice

«PredefinedType»

INSPECTIONPIT

«PredefinedType»

INSPECTIONCHAMBER

«PredefinedType»

MANHOLE

IfcDistributionChamberElement IfcCableCarrierSegment IfcFurniture

«PredefinedType»

CABLETRAYSEGMENT

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

«PredefinedType»

CABLEARRANGER

IfcDiscreteAccessory

PIM

PIM concepts
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Table 21: Earthing Circuit – Mapping 

 

3.3.3 Earthing Line (IFC Candidate) 

 

3.3.3.1 Earthing Line - Mapping 
 

 
Table 22: Earthing Line - Mapping 

Energy reserved volume

Energy earthing zone

Earthing circuit

Earth grid Cross bondEarth Earth electrodeEarthing terminal Ground busGround module Structure earth
Stranded conductor

Earthing conductor

Typical+Earthing+System.jpg

«Image»

«PredefinedType»

GRID
Possible use of Reserved 

Zone

IfcFlowFitting

IfcCableFitting

«PredefinedType»

EXIT

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CONDUCTORSEGMENT

IfcSystem

IfcDistributionSystem

«PredefinedType»

EARTHING

«PredefinedType»

BUSBARSEGMENT

«PredefinedType»

CABLESEGMENT

IfcElement

IfcElementAssembly

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Overhead Energy Facility

Overhead line part

Earthing line

- primaryPosition

- secondaryPosition

Stranded conductor

Earthing conductor

IfcSystem

IfcDistributionSystem

«PredefinedType»

EARTHING

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CONDUCTORSEGMENT

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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3.3.4 Electric Power Converter (IFC Candidate) 

 

3.3.4.1 Electric Power Converter - Mapping 
 

 
Table 23: Electric Power Converter - Mapping 

3.3.5 Electric Storage (IFC Candidate) 

 

3.3.5.1 Electric Storage - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Energy conversion device

Electric power converter

Rectifier ChopperInverter

«PredefinedType»

CHOPPER

IfcDistributionFlowElement

IfcEnergyConversionDevice

IfcTransformer

«PredefinedType»

RECTIFIER

«PredefinedType»

INVERTER

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 24: Electric Storage - Mapping 

3.3.6 Feeder Line (IFC Candidate) 

 

3.3.6.1 Feeder Line - Mapping 
 

 
Table 25: Feeder Line - Mapping 

3.3.7 Instrument Transformer (IFC Candidate) [OK2] 

 

3.3.7.1 Instrument Transformer - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Electric storage device

Capacitor BatteryInductor

«PredefinedType»

INDUCTOR

«PredefinedType»

CAPACITOR

IfcFlowStorageDevice

IfcElectricFlowStorageDevice

«PredefinedType»

BATTERY

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Overhead Energy Facility

Overhead line part

Feeder line

Stranded conductor

Feeder wire

IfcSystem

IfcDistributionSystem

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CONDUCTORSEGMENT

«PredefinedType»

ELECTRICAL

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 26: Instrument Transformer - Mapping 

3.3.8 Mooring (IFC Candidate) 

 

3.3.8.1 Mooring - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Energy conversion device

Instrument transformer

Combined transformer Current transformer Voltage transformer Voltmetric relay

Do the RelAggregate with 

Current and Voltage 

Transformer

Frequent component that 

they buy which doesn't 

correspond to the 

relAggregate of a current 

transformer and a 

voltageTransformer.

«PredefinedType»

VOLTMETER

IfcDistributionControlElement

IfcFlowInstrument

«PredefinedType»

AMMETER

«PredefinedType»

COMBINED

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts



 
 

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.  RWR_IFC_RAIL_P2_WP4_C 

 

30 
 

 

Overhead line infrastructure reservation

Mooring zone

Mooring system

Tensioning equipment

Overhead Energy Facility

Overhead line part

Anchoring bar

Balance weight tensioner Hydraulics tensioner Spring tensioner

«PredefinedType»

TENSIONINGEQUIPMENT

«PropertySet»

Pset_SpringTensioner

OCS foundation

IfcBuiltElement

IfcFooting

IfcBuiltElement

IfcMember

IfcElementComponent

IfcDiscreteAccessory

«PredefinedType»

PAD_FOOTING

«PredefinedType»

BRACE

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

IfcSystem

IfcBuiltSystem

PIM

PIM concepts

«PredefinedType»

MOORING
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Table 27: Mooring - Mapping 

3.3.9 Overhead Contact Line System (IFC Candidate) 

 

3.3.9.1 Overhead Contact Line System - Mapping 
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Table 28: Overhead Contact Line System - Mapping 

3.3.10 OverHead Line Supporting (IFC Candidate) 

 

3.3.10.1 OCS Support - Mapping 
 

Overhead Energy Facility

Overhead line part

Protection element

Sign and Signal

Stranded conductor

Catenary wire
Stitch wire Dropper

Overhead contact line Catenary system

Solid conductor

Contact wire

Overhead contact line system

«PredefinedType»

CATENARYWIRE

«PredefinedTy...

DROPPER
«PredefinedType»

CONTACTWIRESEGMENT

«PredefinedType»

OVERHEAD_CONTACTLINE_SYSTEM

IfcFlowSegment

IfcCableSegment

IfcSystem

IfcDistributionSystem

IfcFlowSegment

IfcCableCarrierSegment

«PredefinedType»

CATENARY_SYSTEM

«PredefinedType»

STITCHWIRE

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

Real-catenary-with-its-main-components.png

«Image»

PIM

PIM concepts
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Table 29: OCS Support - Mapping 

3.3.10.2 OCS Suspension - Mapping 
 

OCS supporting system

OCS fitting

Stay Cross beamOCS fastening PoleSuffix post

OCS supporting elements

Energy infrastructure volume

Overhead line infrastructure reservation

Bearer structure

OCS foundation

IfcBuiltElement

IfcFooting

«PredefinedTy...

PAD_FOOTING

IfcBuiltElement

IfcMember

«PredefinedType»

BRACE

IfcElement

IfcElementAssembly

IfcElementComponent

IfcMechanicalFastener

«PredefinedType»

SUPPORTINGASSEMBLY

OCS suspension

«Predefin...

POST

«PredefinedTy...

RIGID_FRAME

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

«Predefin...

MAST

PIM

PIM concepts

«PredefinedTy...

COUPLER
«PropertySet»

Pset_MechanicalFastenerOCSFitting

1..*
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Table 30: OCS Suspension - Mapping 

3.3.11 Power Transformer (IFC Candidate) 

 

3.3.11.1 Power Transformer - Mapping 
 

OCS suspension

OCS fastening Support bracket

OCS supporting system

Energy infrastructure volume

Overhead line infrastructure reservation

Cantilever assembly

«PredefinedType»

SUSPENSIONASSEMBLY

IfcElementComponent

IfcMechanicalFastener

IfcElementComponent

IfcDiscreteAccessory

«PredefinedType»

BRACKET

IfcElement

IfcElementAssembly

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

1..*
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Table 31: Power Transformer - Mapping 

3.3.12 Protecting Devices (IFC Candidate) 

 

3.3.12.1 Protecting Devices - Mapping 
 

Railway energy facility

Power supply facility spatial structure

SubstationAutotransformer post

Energy conversion device

Power transformer

Booster

transformer

Auxiliary

transformer

Decoupler

transformer

Traction

transformer

Autotransformer

Box Type Substation

Auto transformer is aggregated on 2 

ways:

- as part of a substation OR

- as part of an Autotransformer post

This requirement will be used for MVDs 

using the possibility of defining 

relationships «PredefinedType»

COMBINED

IfcEnergyConversionDevice

IfcTransformer

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 32: Protecting Devices - Mapping 

3.3.13 Regulating Devices (IFC Candidate) 

 

3.3.13.1 Regulating Devices - Mapping 
 

Protection element

Common protecting facility

Guard pileAnticlimbing Anti-fall device Level crossing

protection

Environnemental protection

Bird protection Oil retention tray

Profile gateProtective barrierProtective canope

Anti-arcing deviceProtective boarding

Protective obstacle

Spark gap VaristorVoltage limiter

RelAggregation 

Gantry + Sign

«PredefinedTy...

VOLTAGELIMITER

«PredefinedType»

ANTI_ARCING_DEVICE

«Predefin...

SPARKGAP

«PredefinedType»

OILRETENTIONTRAY

IfcElementComponent

IfcDiscreteAccessory

«PredefinedType»

BIRDPROTECTION

IfcFlowStorageDevice

IfcTank

IfcBuiltElement

IfcShadingDevice

«PredefinedType»

AWNING

IfcBuiltElement

IfcDoor

«PredefinedTy...

GATE

IfcFlowController

IfcProtectiveDevice

«Predefine...

VARISTOR

«PredefinedType»

POST

IfcBuiltElement

IfcMember

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

IfcBuiltElement

IfcRailing

«Predefin...

GUARDRAIL

«Predef...

FENCE

PIM

PIM concepts
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Table 33: Regulating Devices - Mapping 

3.3.14 Return Circuit (IFC Candidate) 

 

3.3.14.1 Return Circuit - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Compensator equipmentFilters

High voltage booster (HVB)

Regulating devices

Ripple control

Unbalancing compensator

«PredefinedType»

ELECTRONICFILTER

«PredefinedType»

COMPENSATOR

Coherent with harmonic Filter mapping 

(Definition: A device that constantly injects

currents that precisely correspond to the 

harmonic components drawn by the load. 

)

IfcDistributionFlowElement

IfcFlowTreatmentDevice

IfcElectricFlowTreatmentDevice
IfcFlowStorageDevice

IfcElectricFlowStorageDevice

IfcDistributionControlElement

IfcActuator

«PredefinedType»

ELECTRICACTUATOR

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 34: Return Circuit - Mapping 

3.3.15 Sectioning (IFC Candidate) 

 

3.3.15.1 Sectioning - Mapping 
 

Energy reserved volume

Energy return current zone

Return circuit

Boosting cableRail joint bond Return conductor Return cableAnti trespassing guard Return busbar

«PredefinedType»

RETURN_CIRCUIT

«PredefinedType»

RAILJOINT

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CABLESEGMENT

«PredefinedType»

CONDUCTORSEGMENT

«PredefinedType»

BUSBARSEGMENT

IfcSystem

IfcDistributionSystem

IfcElementComponent

IfcMechanicalFastener

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

IfcBuiltElement

IfcRailing

«PredefinedTy...

FENCE

PIM

PIM concepts
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Table 35: Sectioning - Mapping 

3.3.16 Shared (IFC Candidate) 

 

3.3.16.1 Shared - Mapping 
 

 
Table 36: Shared - Mapping 

3.3.17 Substation Control Equipment and technical building (IFC Candidate) 

 

Overhead Energy Facility

Overhead line part

Sectioning device

Natural section insulator Section insulator

IfcElementComponent

IfcDiscreteAccessory

«PredefinedType»

INSULATOR

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

OCS foundation

Cable Busbar

Electrical conductor

Electrical connector

Insulated cables Non insulated

conductor

Solid conductorStranded conductor

Protection element

Sign and Signal

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CABLESEGMENT

«PredefinedType»

CONDUCTORSEGMENT

«PredefinedType»

BUSBARSEGMENT

«PredefinedType»

CORESEGMENT

IfcBuiltElement

IfcFooting

«PredefinedType»

PAD_FOOTING

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

«PredefinedType»

PICTORAL

IfcElementComponent

IfcSign

«PredefinedType»

VISUAL

IfcFlowTerminal

IfcSignal

PIM

PIM concepts
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3.3.17.1 SubstationControlEquipment - Mapping 
 

 
Table 37: SubstationControlEquipment - Mapping 

3.3.18 Switch (IFC Candidate) 

 

3.3.18.1 Switch - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Substation control equipment

Interlocking deviceAC control panel Common supplyingDC control panel Human computer

interaction terminal

Telecom cabinet TelecommandUnitary control

element

Automaton

«PredefinedType»

TECHNICALCABINET

«PredefinedTy...

COMBINED

«PredefinedType»

SELECTORSWITCH

IfcFlowController

IfcSwitchingDevice

IfcFlowTerminal

IfcCommunicationsAppliance

IfcSystem

IfcDistributionSystem

«PredefinedType»

ELECTRICAL

IfcFurnishingElement

IfcFurniture

IfcDistributionControlElement

IfcUnitaryControlElement

«PredefinedType»

CONTROLPANEL

Same Interlocking 

Than Signaling

Other definition : 

Extend or limit the 

field of action of 

some substation. 

Function of switch 

but Control function 

too

«Predefin...

AUTOMATON

«Predefined...

TELECOMMAND

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 38: Switch - Mapping 

3.3.19 Underground Facilities (IFC Candidate)  

 

3.3.19.1 Underground Facilities - Mapping 
 

Railway energy facility

Power supply facility spatial structure

Switch

Emergency

switch off

Fuse disconnector Start and stop

equipment

Switch cabinet Actuator

«PredefinedType»

TRACTION_SWITCHING_ASSEMBLY

«PredefinedType»

TECHNICALCABINET

«PredefinedType»

START_AND_STOP_EQUIPMENT

Traction switching equipement

IfcDistributionControlElement

IfcActuator

«PredefinedType»

ELECTRICACTUATOR

IfcFurnishingElement

IfcFurniture

IfcFlowController

IfcProtectiveDevice

«PredefinedType»

FUSEDISCONNECTOR

IfcFlowController

IfcSwitchingDevice

«Predefined...

EMERGENCYSTOP

IfcElement

IfcElementAssembly

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 39: Underground Facilities - Mapping 

3.4 Signalling Mapping 
 

3.4.1 Axle counting equipment (IFC Mapping) 

 

3.4.1.1 Axle counting equipment (mapping) 
 

Energy reserved volume

Energy underground line zone

Cable chamber Cable gantryCable sheathing Electric gutter

Underground facilities

«PredefinedType»

INSPECTIONPIT

«PredefinedType»

INSPECTIONCHAMBER

«PredefinedType»

MANHOLE

IfcDistributionFlowElement

IfcDistributionChamberElement

«Predefin...

CABLEBRACKET

IfcFlowSegment

IfcCableCarrierSegment

«PredefinedType»

CABLETRAYSEGMENT

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

«PredefinedType»

CABLEARRANGER

IfcElementComponent

IfcDiscreteAccessory

PIM

PIM concepts
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Table 40: Axle counting equipment (mapping) 

3.4.2 Balise (IFC Mapping) 

 

3.4.2.1 Balise (mapping) 
 

Axle counting equipment

- Primary positioning: Line At

- Secondary positioning: Track At

Abs_Signalling equipment

Evaluator Detector

Wheel detector

«PredefinedType»

WHEELSENSOR

IfcFlowTerminal

IfcCommunicationsAppliance

«PredefinedType»

COMPUTER

IfcDistributionControlElement

IfcSensor

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 41: Balise (mapping) 

3.4.3 Cable and Wire (IFC Mapping) 

 

3.4.3.1 Cable and Wire (mapping) 
 

Balise

- Primary positioning: Line At

- Secondary positioning: Track At

Active balise Passive balise

Abs_Signalling equipment

«PredefinedType»

TRANSPONDER

IfcFlowTerminal

IfcCommunicationsAppliance

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Lineside electronic unit

«PredefinedType»

LINESIDEELECTRONICUNIT

Radio block center

«PredefinedTy...

RADIOBLOCKCENTER
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Table 42: Cable and Wire (mapping) 

3.4.4 Detector types (IFC Mapping) 

 

3.4.4.1 Detector types (mapping) 
 

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

Cable and Wire

Cable bridge

Cable UTXCable pit
Cable route

Cable trench

IfcElement

IfcDistributionElement

IfcDistributionFlowElement

IfcFlowSegment

IfcDistributionChamberElement

IfcCableCarrierSegment

«PredefinedType»

MANHOLE

«PredefinedType»

TRENCH

«PredefinedType»

INSPECTIONPIT

«PredefinedType»

CONDUITSEGMENT

contains
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Table 43: Detector types (mapping) 

3.4.5 Housing (IFC Mapping) 

 

3.4.5.1 Housing + Trackside Battery (mapping) 
 

Detector

- Primary positioning: Line At

- Secondary positioning: Track At

Fall detector

Strong wind detector

Train detector
Axle counting equipment

Wheel detector

Turnout signalling equipment

Point closure detector

- Primary positioning: Track At

Hot axle box detector

Rockfall detector

Level Crossing eqipment

Obstacle detector

Abs_Signalling equipment

«PredefinedType»

OBSTACLESENSOR

«PredefinedType»

TURNOUTCLOSURESENSOR

«PredefinedType»

WHEELSENSOR

«PredefinedType»

TRAINSENSOR

IfcDistributionControlElement

IfcSensor

«PredefinedType»

HEATSENSOR

«PredefinedType»

WINDSENSOR

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 44: Housing + Trackside Battery (mapping) 

3.4.6 Level Crossing equipment (IFC Mapping) 

 

3.4.6.1 Level Crossing equipment (mapping) 
 

Cabinet

- Primary positioning: Line At

- Secondary positioning: Track At

Box

- Primary positioning: Line At

- Secondary positioning: Track At

Battery

Abs_Signalling equipment

Housing

«PredefinedType»

TECHNICALCABINET

IfcFlowFitting

IfcJunctionBox

«PredefinedType»

DATA

IfcFurnishingElement

IfcFurniture

«PredefinedType»

POWER

IfcFlowStorageDevice

IfcElectricFlowStorageDevice

«PredefinedType»

BATTERY

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

+provides energy to

1..*
houses

+is located

1

+provides

protection to
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Table 45: Level Crossing equipment (mapping) 

3.4.7 Local operation device (IFC Mapping) 

 

3.4.7.1 Local operation device (mapping) 
 

Abs_Signalling equipment

LC Barrier

- Primary positioning: Line At

- Secondary positioning: Track At

LC Traffic Marker

(Sign)

LC Traffic Signal

Level Crossing

eqipment
LC Engine

Light signal

Acoustic signal

Road related

LC Lighting
Detector

Obstacle detector

«PredefinedType»

OBSTACLESENSOR

«PredefinedType»

BOOM_BARRIER

IfcDistributionControlElement

IfcActuator

«PredefinedType»

HYDRAULICACTUATOR

«PredefinedType»

HANDOPERATEDACTUATOR

IfcLightFixture
IfcDistributionFlowElement

IfcFlowTerminal

«PredefinedType»

POINTSOURCE

«PredefinedType»

SECURITYLIGHTING

IfcDistributionControlElement

IfcSensor

IfcBuiltElement

IfcDoor

IfcElement

IfcElementComponent

IfcSignal

«PredefinedType»

VISUAL
«PredefinedType»

AUDIO

IfcSign

«PredefinedType»

PICTORAL

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 46: Local operation device (mapping) 

3.4.8 Lock (IFC Mapping) 

 

3.4.8.1 Lock (mapping) 
 

Lever

Local operation device

- Primary positioning: Line At

- Secondary positioning: Track At

Push button

Abs_Signalling equipment

IfcDistributionControlElement

IfcActuator

«PredefinedType»

HYDRAULICACTUATOR

«PredefinedType»

HANDOPERATEDACTUATOR

«PredefinedType»

ELECTRICACTUATOR

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

+locally

actuates

0..1
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Table 47: Lock (mapping) 

3.4.9 Signal (IFC Mapping) 

 

3.4.9.1 Signal (mapping) 
 

Lock

- Primary positioning: Track At

Lock combination

- Primary positioning: Line At

- Secondary positioning: Track At

Lockable device release

- Primary positioning: Line At

- Secondary positioning: Track At

Abs_Signalling equipment

{xor}

«PredefinedType»

LOCK
IfcRelAggregates can be used

IfcElementComponent

IfcDiscreteAccessory

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

+is part of

1

1

+combined into

1..*

1
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Table 48: Signal (mapping) 

3.4.10 Track Circuit (IFC Mapping) 

 

3.4.10.1 Track Circuit (mapping) 
 

Active Signal Marker (Sign)

Fixing

- Primary positioning: Line At

- Secondary positioning: Track At

Signal frame

Abs_Signalling equipment

Signal aspect

Signal
Physical Signal

- Primary positioning: Line At

- Secondary positioning: Track At

Non-Physical Signal

IfcProduct

IfcElement

IfcElementAssembly

IfcElementComponent IfcFlowTerminal

IfcDistributionFlowElementIfcDistributionElement

«PredefinedType»

NON_PHYSICAL_SIGNAL

«PredefinedType»

SIGNALASSEMBLY

IfcSign

IfcSignal

IfcMember

«PredefinedType»

POST

«PredefinedType»

RIGID_FRAME
Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcProduct

IfcAnnotation

0..*

+can

display

supports

is mounted

on

0..*

1

1..*

1
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Table 49: Track Circuit (mapping) 

3.4.11 Train protection equipment (IFC Mapping) 

 

3.4.11.1 Train protection equipment (mapping) 
 

Track Circuit

Impedance

transformer

Abs_Signalling equipment

Input/output device of

track circuit

Passive electronic component of track circuit

- Primary positioning: Line At

- Secondary positioning: Track At

(Signalling) Track

Track ciruit limits

Insulating joint

i.e.

⦁ Tuning & 

matching unit

⦁ Air-core coil

⦁ Outdoor 

compensation 

capacitor

i.e.

⦁ Track circuit transmitter 

(can also be a battery)

⦁ Track circuit receiver

«PredefinedType»

TRACKCIRCUIT

«PredefinedType»

CAPACITOR

«PredefinedType»

INDUCTOR

The definition is identical to CAPACITORBANK

«PredefinedType»

COMBINED

«PredefinedType»

RELAY

«PredefinedType»

RAILJOINT

IfcGroup

IfcSystem

IfcFlowController

IfcSwitchingDevice

IfcFlowStorageDevice

IfcElectricFlowStorageDevice

«PredefinedType»

BATTERY

IfcCommunicationsAppliance

«PredefinedType»

ANTENNA

IfcEnergyConversionDevice

IfcTransformer

IfcElementComponent

IfcMechanicalFastener

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcBuiltSystem

Feed

Air-core coil

Outdoor compensation capacitor

Detector

Tuning & matching unit
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Table 50: Train protection equipment (mapping) 

3.4.12 Turnout signalling equipment (IFC Mapping) 

 

3.4.12.1 Turnout signalling equipment (mapping) 
 

Induction loop

- Primary positioning: Line At

- Secondary positioning: Track At

Railway detonator

- Primary positioning: Line At

- Secondary positioning: Track At

Train Protection equipment

Crocodile

- Primary positioning: Line At

- Secondary positioning: Track At

Abs_Signalling equipment

«PredefinedType»

RAILWAYCROCODILE

«PredefinedType»

RAILWAYDETONATOR

IfcFlowSegment

IfcCableSegment

«PredefinedType»

CABLESEGMENT

IfcDistributionControlElement

IfcAlarm

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 51: Turnout signalling equipment (mapping) 

3.4.13 Vehicle barring/breaking device (IFC Mapping) 

 

3.4.13.1 Vehicle barring/breaking device (mapping) 
 

Point machine

- Primary positioning: Track At

Point machine mounting device

- Primary positioning: Track At

External locking device

- Primary positioning: Line At

- Secondary positioning: Track At

Turnout heating

- Primary positioning: Track At

Turnout signalling equipment

Abs_Signalling equipment

Detector

Point closure detector

- Primary positioning: Track At

Turnout

«PredefinedType»

TURNOUTCLOSURESENSOR

{ONLY IF the current definition

of IfcHeatExchanger will be re-

written. Otherwise we add a

new PredefinedType to

IfcHeatExchangerTypeEnum}

«PredefinedType»

POINT_MACHINE_LOCKING_DEVICE

«PredefinedType»

POINTMACHINEMOUNTINGDEVICE

«PredefinedType»

TURNOUTHEATING

IfcElementComponent

IfcDiscreteAccessory

IfcActuator

«PredefinedType»

HYDRAULICACTUATOR
IfcDistributionControlElement

IfcSensor

IfcEnergyConversionDevice

IfcHeatExchanger

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

+is mounted on 0..1
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Table 52: Vehicle barring/breaking device (mapping) 

3.5 Track Mapping 
 

3.5.1 Track- and turnout panel (IFC Mapping) 

 

3.5.1.1 Track panels (mapping) 
 

Derailer

- Primary positioning: Line At

- Secondary positioning: Track At

Vehicle stop

- Primary positioning: Line At

- Secondary positioning: Track At

Train stopScotch block

Abs_Signalling equipment

Trackside vehicle braking device

- Primary positioning: Line At

- Secondary positioning: Track At

Trackside vehicle barring device

- Primary positioning: Line At

- Secondary positioning: Track At

«PredefinedType»

DERAILER

IfcTrackElement

+ PredefinedType: IfcTrackElementTypeEnum [0..1]

«PredefinedType»

VEHICLESTOP

«PredefinedType»

BLOCKINGDEVICE

«PredefinedType»

SPEEDREGULATOR

IfcElement

IfcBuiltElement

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 53: Track panels (mapping) 

3.5.2 Rail (IFC Mapping) 

 

3.5.2.1 Track rail (mapping) 
 

 
Table 54: Track rail (mapping) 

3.5.3 Rail fastening (IFC Mapping) 

 

3.5.3.1 Rail fastening (mapping) 
 

Turnout panel

Dilatation panel

Abs_panel LR Segment on ss track part

Track panel
A

«PredefinedType»
IfcElementAssembly.DILATATIONPANEL

«PredefinedType»
IfcElementAssembly.TRACKPANEL

«PredefinedType»
IfcElementAssembly.TURNOUTPANEL

IfcElement

IfcElementAssembly

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

LR Segment on ss track part
LR Segment on track centreline

Check rail

Welded
joint

A

Insulated
joint with
fishplate

Not Insulated
joint with
fishplate

Insulated
joint

LR Point on ss track part
LR Point on track centerline

Abs_Joint

LR Segment on ss track part
LR Segment on track centreline

Rack-rail

Emergency
fishplate

LR Segment on ss track part
LR Segment on track centreline

Guard rail

LR Segment on ss track part
LR Segment on track centreline

Rail

«PredefinedType»
IfcRail.RACKRAIL

«PredefinedType»
IfcRail.RAIL

«PredefinedType»
IfcRail.GUARDRAIL

Frog

Stock Rail
HSB

Half set of blades

Blade

Blade
elementary

Blade HSB

Stock Rail

Stock Rail
elementary

Abs_panel

Turnout panel

«PredefinedType»
IfcRail.CHECKRAIL

«PredefinedType»
IfcTrackElement.FROG

«PredefinedType»
IfcTrackElement.HALF_SET_OF_BLADES

IfcTrackElement

IfcRail

«PredefinedType»
IfcRail.STOCKRAIL

«PredefinedType»
IfcMechanicalFastener.RAILJOINT

«PredefinedType»
IfcRail.BLADE

IfcElementComponent

IfcMechanicalFastener

Mapping 
adjusted 
according to 
new Modelling 
Guidelines /EA 
6.12.2019

IfcElement

IfcBuiltElement

«PredefinedType»
IfcFastener.WELD

IfcElementComponent

IfcFastener

Bonded
joint

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

1..4 0
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Table 55: Rail fastening (mapping) 

3.5.4 Sleeper (IFC Mapping) 

 

3.5.4.1 Sleeper (mapping) 
 

 
Table 56: Sleeper (mapping) 

LR Point on ss track part
LR Point on track centerline

Fastening

Rail-pads Sliding chair

Turnout panel

«PredefinedType»
IfcTrackElement.HALF_SET_OF_BLADES

IfcTrackElement

«PredefinedType»
IfcMechanicalFastener.RAILFASTENING

LR Point on ss track part
LR Point on track centerline

Abs_Sleeper

Abs_panel

«PredefinedType»
IfcDiscreteAccessory.RAILPAD

«PredefinedType»
IfcDiscreteAccessory.SLIDINGCHAIR

IfcElement

IfcBuiltElement

Half set of blades

IfcElementComponent

IfcMechanicalFastener

IfcElementComponent

IfcDiscreteAccessory

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts 1..*

logical
0..1

0..*

1

Abs_panel LR Point on ss track part
LR Point on track centerline

Abs_Sleeper

SleeperHollow
Sleeper

«PredefinedType»
IfcTrackElement.SLEEPER

Check which definition 
should be taken. Currently 
both definitions (sleeper 
and hollow sleeper) added.

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
IfcBuiltElement

IfcTrackElement
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3.5.5 Strengthening equipment (IFC Mapping) 

 

3.5.5.1 Strengthening equipment (mapping) 
 

 
Table 57: Strengthening equipment (mapping) 

3.5.6 Ballast (IFC Mapping) 

 

3.5.6.1 Ballast (mapping) 
 

Abs_panel

LR Segment on ss track part
LR Segment on track centreline

Abs_Track-Strengthening

Sleeper Cap

LR Segment on ss track part
LR Segment on track centreline

Abs_Track strengthening
equipment

Rail Clamp

LR Point on ss track part
LR Point on track centerline

Gauge tie rod

Panel strengthening Rail brace

LR Segment on ss track part
LR Segment on track centreline

Ballast bed strengthening

TrackStructure

Track part

These business requirements seem to contain several concepts: 
- geometric representation
- product definition
- Material definition 
- Correlation with Road/Earthworks/P&W proposals
- several requirements when should what be present in an instance model (-> MVD topic, not schema extension)

--> wait until harmonization process, just make notes on what we like to have

«PredefinedType»
IfcMechanicalFastener.RAILFASTENING

«PredefinedType»
IfcDiscreteAccessory.RAILBRACE

«PredefinedType»
IfcDiscreteAccessory.PANEL_STRENGTHENING

«PredefinedType»
IfcMember.TIEBAR

IfcBuiltElement

IfcMember

IfcElementComponent

IfcMechanicalFastener

IfcElementComponent

IfcDiscreteAccessory

«PredefinedType»
IfcWall.RETAININGWALL

«PredefinedType»
IfcMechanicalFastener.ANCHORBOLT

IfcBuiltElement

IfcWall

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 58: Ballast (mapping) 

3.5.7 Slab track (IFC Mapping) 

 

3.5.7.1 Slab track (mapping) 
 

LR Segment on ss track part
LR Segment on track centreline

Ballast bed

LR Segment on ss track part
LR Segment on track centreline

Earth mat

TrackStructure

Track part

IfcElement

IfcBuiltElement

IfcCoveringIfcCourse

«PredefinedType»
IfcCovering.MEMBRANE

«PredefinedType»
IfcCourse.BALLASTBED

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 59: Slab track (mapping) 

3.5.8 Track coverage (IFC Mapping) 

 

3.5.8.1 Track coverage (mapping) 
 

LR Segment on ss track part
LR Segment on track centreline

Track slab

LR Segment on ss track part
LR Segment on track centreline

Track concrete slab

LR Segment on ss track part
LR Segment on track centreline

Spring Damping system

LR Segment on ss track part
LR Segment on track centreline

Track Adjustment Layer

LR Segment on ss track part
LR Segment on track centreline

Track Base

LR Segment on ss track part
LR Segment on track centreline

Track Elastic Cushion

LR Segment on ss track part
LR Segment on track centreline

Track Isolation Layer

TrackStructure

Track partEntity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcBuiltElement

IfcSlab

IfcBuiltElement

IfcCovering

IfcElementComponent

IfcDiscreteAccessory

IfcElementComponent

IfcImpactProtectionDevice

«PredefinedType»

IfcDiscreteAccessory.ELASTIC_CUSHION

«PredefinedType»

IfcImpactProtectionDevice.DAMPINGSYSTEM

«PredefinedType»

IfcCovering.MEMBRANE

«PredefinedType»

IfcCovering.INSULATION

«PredefinedType»

IfcSlab.TRACKSLAB

«PredefinedType»

IfcSlab.BASESLAB
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Table 60: Track coverage (mapping) 

3.5.9 Track sidewalk (IFC Mapping) 

 

3.5.9.1 Track sidewalk (mapping) 
 

IfcElementComponent

IfcDiscreteAccessory

LR Segment on ss track part
LR Segment on track centreline

Abs_Track-covering

Embedded
track for

traffic

Railway
crossing

Cess between rails

«PredefinedType»
IfcDiscreteAccessory.SOUNDABSORPTION

Sound
absorption

TrackStructure

Track part

Specific spatial 
structure, level 
crossing in common

«PredefinedType»
IfcSlab.TRACKSLAB

IfcBuiltElement

IfcSlab

IfcBuiltElement

IfcPavement

From Common-
Schema, 
Mapping 
according to 
decision at 
Workshop 
Zurich Dec. 
2019

{XOR}

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 61: Track sidewalk (mapping) 

3.5.10 Track alignment stops (IFC Mapping) 

 

3.5.10.1 Track alignment stops (mapping) 
 

LR Segment on ss track part
LR Segment on track centreline

Banquet element

TrackStructure

Track partEntity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

IfcBuiltElement

IfcCourse

«PredefinedType»

IfcCourse.PAVEMENT
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Table 62: Track alignment stops (mapping) 

3.5.11 Survey (IFC Mapping) 

 

3.5.11.1 Survey (mapping) 
 

LR Point on ss track part
LR Point on track centerline

Bumper

LR Point on ss track part
LR Point on track centerline

Track element at end of alignment

TrackStructure

Track part

IfcBuiltElement

IfcTrackElement

«PredefinedType»
IfcImpactProtectionDevice.BUMPER

IfcElementComponent

IfcImpactProtectionDevice

«PredefinedType»
IfcTrackElement.TRACKENDOFALIGNMENT

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts
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Table 63: Survey (mapping) 

3.5.12 Other equipment (IFC Mapping) 

 

3.5.12.1 Other equipment (mapping) 
 

LR Point on ss track part
LR Point on track centerline

Track reference marker

TrackStructure

Track part

«PredefinedType»
IfcReferent.REFERENCEMARKER

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

IfcPositioningElement

IfcReferent

«PredefinedType»
IfcSign.MARKER

IfcReferent.REFERENCEMARKER is the 
notional placement (see ISO 10148), while 
the physical item (e.g., a bolt) can be 
represented by an IfcSign.MARKER

PIM

PIM concepts

IfcElementComponent

IfcSign
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Table 64: Other equipment (mapping) 

 

 

 

TrackStructure

Track part

Earthing
Terminal

LR Point on ss track part
LR Point on track centerline

Lubrication

Abs_panel

Speed
regulator

Controllable
retarder

Blocking
device

Track scaleBias loaded
inspector

LR Segment on ss track part
LR Segment on track centreline

Abs_Mechanical equipment

To be harmonised with 
signalling

«PredefinedType»
IfcDiscreteAccessory.RAIL_LUBRICATION

«PredefinedType»
IfcDiscreteAccessory.RAIL_MECHANICAL_EQUIPMENT

«PredefinedType»
IfcElementAssembly.RAIL_MECHANICAL_EQUIPMENT_ASSEMBLY

Mapping 
according 
to proposal 
of Energy 
domain 
(Earthing 
circuit)

IfcElementComponent

IfcDiscreteAccessory

IfcElement

IfcElementAssembly

{XOR}

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

IFC Object Types

PIM

PIM concepts

0..*

1


