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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.

IFC Rail Phase 2
Final Report
Executive
Summary
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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.

4 23 1rC Rail

4 21 1FC Rail - Mapping
> 1 Common - Shared Mapping
b B3 Telecom Mapping
b £ Energy Mapping
p 33 Signalling Mapping
b B3 Track Mapping

lE PIM concepts
b E3 1FC Rail - PIM
b £3 IFC Rail - PSM

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:

e Each IFC Rail domain has one package

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

e 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.

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

IfcRelDecomposes|

IfcRelAggregates

—_
+DecomitisDecomposedBy | 0.* 0
T:
Track Node Track Section

Connectivity - Track Number: char

+RelatedObje+RelatingObject | 1..1 - Line Number: char
1
IfeRoot]

IfcObjectDefinition

parameterized

IFC Object Types
Entity 1.*

Predefined Type ‘ | i
IfcObject IfcAlignment Alignment Curve
e 009090909090 0 O ——— 1 0
- +  ObjectType: IfcLabel [0..1] +  PredefinedType: IfcAlignmentTypeEnum [0..1] >0 Acceptable tangential tolerance: double
elect

Enumeration

Property Set

Quantity Set

PEnum Type inclining

Virtual Entity IfcProduct IfclinearPositioningElement|

Data Type

0.1
PIM concepts Alignment

G PIM EZ Lateral

Inclination
IfclinearElement IfcPositionir vertical

horizontal Zr
Railway Alignment Cant
IfcAlignmentCant
- Track Gauge: int
‘ + RailHeadDistance: Ichuslt\vELengthMeasure[ ”””””””””””””” BN Ctationlaxis en T
0.1

IfcAlignmentVertical Alignment Vertical

************************************ + Reference axis: enum

IfcAlignmentHorizontal Alignment

777777777777777777777777777777777 {> Horizontal

Table 1: Alignment Curve - Mapping

3.1.1.2 Cant Alignment - Mapping
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IfcLinearElement]
IfcAlignmentCant

+

RailHeadDistance: IfcPositiveLengthMeasure

IfcLinearElement;

IfcAlignmentSegment

+DesignParameters | 1..1

IfcAlignmentParameterSegment

+ StartTag: IfcLabel [0..1]
+ EndTag: IfcLabel [0..1]

oSMART

Alignment Lateral Inclination|

Railway Alignment Cant

Track Gauge: int
Rotation axis: enum

segments

1..* {ordered}

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

i

Alignment Cant
Segment Line

- Smoothing: boolean

IfcAlignmentCantSegment

+ ok o+ o+

StartDistAlong: IfcLengthMeasure

HorizontalLength: IfcNonNegativeLengthMeasure
StartCantLeft: IfcLengthMeasure

EndCantLeft: IfcLengthMeasure [0..1]

StartCantRight: IfcLengthMeasure

EndCantRight: IfcLengthMeasure [0..1]
PredefinedType: IfcAlignmentCantSegmentTypeEnum

Table 2: Cant Alignment - Mapping

3.1.1.3 Horizontal Alignment - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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IfeLi
IfcAlignmentHorizontal Alignment Horizontal
segments
1..* {ordered}
X Ali Horizontal
IFC Object Types
i - Starting Point: Cartesian Point
Iy - Starting Direction: double
Predefined Type - Segment Length: double
PT Container - Tangential Continuity: enum
Select IfcLinearElement
Enumeration IfcAlignmentSegment]
Property Set A A
Quantity Set ——
PEnum Type
Virtual Entity
Data Type Alignment Horizontal
Segment Line
+DesignParameters | 1..1
PIM concepts ¢

IfcAlignmentParameterSegment

Oem
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Alignment Horizontal

+ StartTag: IfcLabel [0..1] A
|
|
|
| Segment Arc

f———————= 4
| - Radius: double
|
|
|
|
| A
IfcAlignmentHorizontalSegment |
+ StartDirection: IfcPlaneAngleMeasure : Alignment Horizontal Segment
+ StartRadiusOfCurvature: IfcLengthMeasure | Transition
+ EndRadiusOfCurvature: IfcLengthMeasure
+  Segmentlength: IfcNonNegativelength - Transition Type: Transition Type
+ GravityCenterlLineHeight: IfcPositiveLengthMeasure [0..1] | — — — — — — — — — — — — D B Initial Radius: double
+  PredefinedType: IfcAlignmentHorizontalSegmentTypeEnum y -
- Final Radius: double

Table 3: Horizontal Alignment - Mapping

3.1.1.4 Vertical Alignment - Mapping
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IfcLineartl

IfcAlignmentVertical

—————————————————————— of-

Alignment Vertical

Reference axis: enum

segments

1..* {ordered}

Ali Vertical S

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

Quantity Set
PEnum Type
Virtual Entity

IfcLinearElement|
Data Type

IfcAlignmentSegment

PIM concepts

D PIM

+DesignParameters | 1.1

IfcAlignmentParameterSegment

+ StartTag: Ifclabel [0..1]
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IfcAlignmentVerticalSegment

StartDistAlong: IfcLengthMeasure

HorizontalLength: IfcNonNegativeLengthMeasure
StartHeight: IfcLengthMeasure

StartGradient: IfcRatioMeasure

EndGradient: IfcRatioMeasure

RadiusOfCurvature: IfcLengthMeasure [0..1]
PredefinedType: IfcAlignmentVerticalSegmentTypeEnum

o+ o+ o+

AN

Alignment Vertical
Segment Line

Alignment Vertical
Segment Arc

- Radius: double

Alignment Vertical Segment
Transition

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

Table 4: Vertical Alignment - Mapping

3.1.2 Spatial (IFC Mapping)

3.1.2.1 Shared spatial structure - domain reserved volumes (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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‘ IfcSpatialZone |

RailwayFacility

«PredefinedTypen
IfcSpatialZone.RESERVATION

v

Railway Reserved Volume IFC Object Types

Entity.

Predefined Type
PT Container
Select

Enumeration

. 5 Property Set
Telecom reserved volume Skeraling rezervedynigs Energy reserved volume Qe

PEnum Type

Virtual Entity

j j i

a d A A . PIM concepts
Telecom equipment volume Signalling equipment volume Energy equipment volume
PIM

Telecom infrastructure volume

signalling Infrastructure Volume Energy infrastructure volume

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

3.1.2.2 Shared spatial structure - overview (mapping)

RailwayFacility

Railway [

IfcRailway Railway shelter Railway energy facility

IfcFacility Railway Reserved Volume

IFC Object Types

IfcFacilityPart Entity

Predefined Type

PT Container
Select

Enumeration

IfcSpatialStructureElement
Property Set

Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

Oem

Table 6: Shared spatial structure - overview (mapping)
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3.1.2.3 Shared spatial structure - railway (mapping)

Railway
IfcRailway b - - - - - - -
SubStructure TrackStructure Lineside Structure SuperStructure
I I I I
I I I I
' I I I
I } } I
| I I I
Common Track part Lineside Part | Super structure | |
candiate I I !
| I I part |
toward I I I
earthworks | l |
T ] ] \
I I A A I I
I I ! ! I I
I I ! ! I I
I I | : | I
: : «PredefinedType» | «PredefinedType» :
I I IfcRailwayPart. TRACKSTRUCTUREPART : IfcRailwayPart.LINESIDESTRUCTURE I
I I I
I I ! I
I ! I
| «PredefinedType» : |
| IfcRailwayPart. TRACKSTRUCTURE | !
| - «PredefinedType»
! «PredefinedTypen IfcRailwayPart.SUPERSTRUCTURE
} IfcRailwayPart.LINESIDESTRUCTUREPART
I
«PredefinedType»
IfcFacilityPartCommon.SUBSTRUCTURE
IfcFacilityPartCommon ’ ‘ IfcRailwayPart
IFC Object Types
v Entity
IfcFacility IfcFacilityPart Predefined Type
PT Container
Select
Enumeration
% Property Set
Quantity Set
IfcSpatialStructureElement PEnum Type
Virtual Entity
Data Type
PIM concepts
D PIM
Table 7: Shared spatial structure - railway (mapping)
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3.1.2.4 Track spatial structure (mapping)

Track LRS

is LRS

@B Lulding SMART.
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from - to (logical)

1
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«PredefinedType» «PredefinedType»
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3.1.2.5 SS Legend

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

IfcSpatialStructureElement]
IfcFacilityPart

Table 8: Track spatial structure (mapping)
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IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type

PIM concepts

D PIM
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3.2 Telecom Mapping
3.2.1 Cabling & Cables (IFC Mapping)

3.2.1.1 Cables (mapping)

<

on on QO A

. A
T o

ptical fiber patchcord | | Copper patch cord

PIM concepts

W

Table 9: Cables (mapping)

3.2.1.2 Cabling (mapping)
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| depends
| IfclunctionBox
1 |
I
Connected |
| «PredefinedTypen «PredefinedType»
0. | IfcSystemFurnitureElement SUBRACK IfcFurniture. TECHNICALCABINET
|
|
I
1 IfcElementssembly
I
|
I

«PredefinedType»
IfcDistributionBoard. DISTRIBUTIONFRAME

‘ IfcSystemFurnitureElement ‘ ‘ IfcFurniture ‘

v v

IfeDistributionBoard

fcFurnishingElement

IfcFlowController

Ask for replace
IfcElectricalDistribu
tionBoard

Table 10: Cabling (mapping)
3.2.2 Fixed telephony system (IFC Mapping)

3.2.2.1 Fixed telephony system (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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Abs_telecom object|

IfcFlowTerminall
IfcAudioVisualAppliance

Telecom active equipment

7 7 i

Trackside Tunnel emergency Desktop console Telephone cPredefinedTypes
telephony telephone S
exchange exchange

T T Tunnel emergency telephone

Trackside telephone A
i
i
|
i
i
I
i

«PredefinedType»
IfcCommunicationsAppliance. TELEPHONYEXCHANGE

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

IFC Object Types
«PredefinedTypen Operaiyt] «PredefinedType»
Entity IfcCommunicationsAppliance. COMPUTER. telephony system |
Predefined Type
PT Container

0 select
Enumeration \V/
=
ey fcFlowTemninal IeDistrbutionsyste
ety ‘ HeCommunicationsAppliance
Virtual ntity
Data Type

PIM concepts

D PIM.
Table 11: Fixed telephony system (mapping)

3.2.3 Fixed transmission network (IFC Mapping)

3.2.3.1 Fixed transmission network (mapping)

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

IFC Object Types Telecom active equipment
Entity
Predefined Type
PT Container
. Select N N
IP network Transceiver Modem Transport equipment
Enumeration .
equipment module
Property Set
Quantity Set A A
PEnum Type |
Virtual Entity :
Data Type :
|
PIM concepts «PredefinedType»
icati i MODEM

D PIM

|
|
|
|
|
|
|
|
M IfcC
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

IfcFlowTerminal «PredefinedType»
IfcCommunicationsAppliance ] IfcCe icati i TRANSITIONCOMPONENT
«PredefinedType»
IfcCe icati li TRANSPORTEQUIPMENT
IfcSystem
IfcDistributionSystem
«PredefinedType» Fixed transimission
IfcDistributionSy ONNETWORK network

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)

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

Abs_telecom object

A

IFC Object Types
Entity.
Predefined Type
PT Container
Select
Enumeration Mobile switching center Equipment identity Home location register Gateway
Property Set register
Quantity Set
PEnum Type
Virtual Entity | | |
| | |
Data Type | I I q
| | | Base station controller
| MSC server | I Service GPRS support
| I center |
PIM concepts | | | node
I I I
Oem | | |
| | |
| ] ] | ] 1 I !
; | | ; | ; | Gateway GPRS support | |
|
| 1 1 | 1 | : node |
| | | I
| ! ! | ! | } |
| | | | | | | ‘
| | |
I ! ! I ! I } 0 «PredefinedType»
! ! ! IfcUnitaryCe
| | | | | | | |
| | | | | | I I
| I I | | | | |
| ! ! | ! | | 1
| | | | | | I I
| 1 1 | | | 1 |
| I I | | | | |
| ! ! | ! | | 1
1 ! ! | | | 1 |
I T | | :
| «PredefinedType» | «PredefinedType» | | IfeDistributionControlElement
| icati i : icati i 1 1 IfcUnitaryControlElement.
|
1 ! ! !
| ! | |
- I I
1 I I I
L | |
G Predermedi T I ! ChrmETET
TCHINGCENTER T | GATEWAY_GPRS_SUPPORT_NODE
|
I
I
|
|
«PredefinedType»
SERVICE_GPRS_SUPPORT_NODE
IfcFlowTerminal
IfcMobileTelecommunicationsAppliance
Moblienetwart] «PredefinedTypen

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

IfeSystem)
IfcDistributionSystem

IfcDistributionSystem. MOBILENETWORK|

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

Ji A
Remote radio unit Baseband unit

Telecom passive equipment A

I
I
A |
I
I
I
I
A A
I I
I I
H LV
] |
JA\ | Telecom active equipment
| ]
1 1
I
T
} «PropertySet» A ! i &
I CommunicationsApplianc |
1 1
" I
: Inte-lllgent | Remote unit
| peripheral 1
| 1 JAY
«PredefinedType» |
|

‘ IfcCommunicationsAppliance. ANTENNA

«PredefinedType»

IFC Object Types «PredefinedType»

L
Entity
;

Predefined Type
PT Container

|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
L
|
|
f
|
|
.
|
|
Select |

i T
Enumeration «PredefinedType»

Property Set

Quantity Set

PEnum Type

Virtual Entity.

I
I
!
]
i
I
i
|
T
I
I
I
I
I
I
I
I
I
I
I
I
|
T
|
]
i
|
I
I
I
A
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
Data Type :

«PredefinedType»
PIM concepts icatic i E_UTRAN_NODE_§

l:] PIM

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
Arl;v POINT
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|

«PredefinedType

%

Vi |

«PredefinedType»

JA
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
1
|
i
|
!
I
|
|
|
|

«PredefinedType»

IfcDistributionFlowElement
IfcFlowTerminal

«PropertySet»
TelecommunicationsApp

Table 14: Mabile 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)
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PIM concepts

IFC Object Types

Entity D PIM

Predefined Type

PT Container

Telecom active equipment

Abs_telecom object|

T 1

On-site control unit

Data
<t ----

transmission unit

«PredefinedType»

IfcSensor.FOREIGNOBJECTDETECTIONSENSOR

IfeSensor. EARTHQL

Select
Enumeration
Property Set
Quantity Set 5
ensor
PEnum Type
Virtual Entity
Data Type Zr Zr Zr
. «Pr::zf;‘r?;y:::mson Snow depth Earthquake Foreign object dual
ensor. - —
> meter accelerometer power network
sensor
| A
«PredefinedType» N Rain gauge | Anemometrograph T
Ifcsensor. RAINSENSOR | I
|
|
i A !
1 ! 1
| |
| ! !
1 ! !
| ! !
1 ! !
| | !
| ! !
1 ! !
| ! !
1 ! !
1 | -
| |
V !
IfeDistributionControlElement f‘“ y
IfcSensor |
«PredefinedType» |
|
|
|
1

«PredefinedTypen
IfcSensor.

Monitoring system

«PredefinedType»
i MONI

IfcSystem|

IfeDistributionSystem

2 bUIldingSMART.

International

IfeDistributionControlElement
IfcController

«PredefinedType»
IfeCommunicationsAppliance. MODEM

«PropertySet
Pset_DataTransmis

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)

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

IfeDistributionFlowElementl

m

e «PredefinedTypen «PredefinedTypen Existing Pset covers the
FebiecarriersepinTinec feDistributionChamberElement. FORMEDDUCT IfcDistributionChamberElement MANHOLE requirements in Telecom, Noneed
"""""""" for new Pset. Other domains also
have manholes. May need to
harmonize psets

«PredefinedTypen
IfSign.PICTORAL

«PredefinedType»
IfcCableCarrierSegment.CONDUITSEGMENT

Abs_telecom object|
Telecom passive equipment

Contains

%
|

i
I
I
! “
| 1
D |
1 V \Vi
|
N ‘ } Telecom laying infrastructure CONTAINS. Cable }<}>
. !
. i
I
|
L |
|
|
|
I

T
I
I
I
|
|
|
|
|
|
I
I
I
1o
|
I
|
Gutter :
i
vV

o
contain

0.* 1

m\mm

[ Telecom support infrastructure ]

‘connection point

= a

i 1
i i

] i
Laying | I
! |

IfcMember.POST IicElementAssembly. MAST

Connection aprecefinedTypen ‘ ePredefinecTypen ‘

IfeFlowitting
HfcCableCarrierFitting

IfcFlowsegment]

IfcCableCarrierSegment

HfeMember fcElementAssembly.

feBuitelement]
IFC Object Types

‘ feelemen

Entity
Predefined Type.
PT Container
Select
Enumeration
Property Set
Quantity Set
PENUM Type
Virtual Entity

DataType

PIM concepts

Oom
Table 16: Support and laying infrastructure (mapping)

3.2.7 Telecom interfaces (IFC Mapping)

3.2.7.1 Telecom interfaces (mapping)
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@B oVIdingSMART

Telecom active equipment

This Pset is only - primaryPosition: Abs At
required if an - secondaryPosition: Line At
enumeration is defined
for type
Telecom equipment element | No property in
| DR
Connection interface <<
«PredefinedType» Power s ly interface
IfcOutlet OWEROUTLET [~~~ ~— P{JREr SUPPYE
IfcFlowTerminall P I
IfcOutlet ower SUpblyj
port
: Wired Wireless
I communication communication
} port port
I
|
| / A
| 7/ |
I / I
I / I
I / I
I / I
I 7/ t
Rred el | ) Communication interface
IfcOutlet. OMMUNICATIONSOUTLET [~ ————————————— it 7= N
I / I
I / I
I / I
y | / |
IFC Object Types !

. VA2 ‘
Entity «PredefinedType» «PredefinedType»
Predefined Type IfeDistributionPort. CABLE IfcDistributionPort. WIRELESS
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity Ifeport
Data Type IfcDistributionPort

PIM concepts
C] PIM
Table 17: Telecom interfaces (mapping)
3.2.8 Ticketing system (IFC Mapping)
3.2.8.1 Ticketing system (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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Abs_telecom object|

Telecom active equipment

‘T

‘T

Automatic
gate

Railway self
service
identity

verification

gate

b

B

IfcBuiltElement; «PredefinedType»

IfcDoor :I IfcDoor. TURNSTILE

Identify verification gate
can have identity sensors.

«PropertySet»
Pset_DoorTypeTur

‘T

Ticket vending
machine

"

«PredefinedType»
IfcElectricAppliance. VENDINGMACHINE

IfcFlowTerminall

IfcElectricAppliance

Table 18: Ticketing system (mapping)

3.2.9 Wired access network (IFC Mapping)

3.2.9.1 Wired access network (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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Predefined Type
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Select
Enumeration
Property Set
Quantity Set
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Virtual Entity
Data Type

PIM concepts
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Abs_telecom object| IfcFlowTerminal
Telecom active IfcCommunicationsAppliance

equipment

f

Optical network unit

«PredefinedType»
<} 77777777 IfcCommunicationsAppliance.OPTICALNETWORKUNIT

IFC Object Types

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

Data Type

PIM concepts

D PIM
Table 19: Wired access network (mapping)
3.3 Energy Mapping

3.3.1 Auxiliary Services (IFC Candidate)

3.3.1.1 Auxiliary Services - Mapping

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

Table 20: Auxiliary Services - Mapping
3.3.2 Earthing Circuit (IFC Candidate)

3.3.2.1 Earthing Circuit - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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Energy reserved volume |
Energy earthing zone

| . |
1T T 1 T T 1T T

-0 | | = | J | | Bl B B =

. |
i I
. I

s . . .

Z «PredefinedType» «PredefinedType»

Ij BT GRID

Possible use of Reserved
Zone

IFC Object Types
Entity
Predefined Type

PT Container

Select

Enumeraf tion IfcFlowFitting] IfcElement| IfcFlowSegment IfeSystem
Property Set IfcCableFitting IfcElementAssembly IfcCablesegment IeDistributionSystem
Quantity Set

PIM concepts

Olleee
Typical Earthing System

S =¥
L
| e
/I,_| 4 I/ Carh Gl

logy Training that works

Typical+Earthing+System.pg

Table 21: Earthing Circuit — Mapping

3.3.3 Earthing Line (IFC Candidate)

3.3.3.1 Earthing Line - Mapping

IFC Object Types
Overhead Energy Facility|

Entity Overhead line part

P i Type
PT Container
Select

Enumeration
Property Set Bitaglie o «PredefinedType» IfcSystem|
Quantity Set - primaryPosition EARTHING IfcDistributionSystem
- secondaryPosition
PEnum Type
Virtual Entity
Data Type
PIM p
D Stranded conductor|
PIM Earthing conductor I «PredefinedType» IfcFlowSegment|
CONDUCTORSEGMENT IfcCableSegment

Table 22: Earthing Line - Mapping
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3.3.4 Electric Power Converter (IFC Candidate)

3.3.4.1 Electric Power Converter - Mapping

IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

Oem

Railway energy facility
Power supply facility spatial structure
Energy conversion device|
Electric power converter
l Rectifier l Inverter I | Chopper I

A

"

«PredefinedType»
RECTIFIER

ype»

INVERTER

Type»
CHOPPER

IfcTransformer

v

IfcEnergyConversionDevice

IfcDistributionFlowElement|

Table 23: Electric Power Converter - Mapping

3.3.5 Electric Storage (IFC Candidate)

3.3.5.1 Electric Storage - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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IFC Object Types Railway energy facility
Power supply facility spatial structure
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set Electric storage device
Quantity Set
PEnum Type
Virtual Entity
Data Type
Capacitor Inductor Battery

PIM concepts A A A
D PIM i

«PredefinedType» «PredefinedType» «PredefinedType»
CAPACITOR INDUCTOR BATTERY
IfcFlowStorageDevice|

IfcElectricFlowStorageDevice

Table 24: Electric Storage - Mapping
3.3.6 Feeder Line (IFC Candidate)

3.3.6.1 Feeder Line - Mapping

ECRPIEEEIVPeS Overhead Energy Facility|
Entity Overhead line part
Predefined Type
PT Container
Select
Enumeration
i P ype» IfcSystem|
ACTIEES - }<} o ELECTRICAL IfcDistributionSystem
Quantity Set
PEnum Type
Virtual Entity
Data Type
B Stranded conductor|
CEEEE Feeder wire «PredefinedType» IfecFlowSegment|
D PIM <t-- cou':)u(i-ron::gwm'r IfcCableSegment g
Table 25: Feeder Line - Mapping
3.3.7 Instrument Transformer (IFC Candidate) [OK2]
3.3.7.1 Instrument Transformer - Mapping
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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IFC Object Types

Entity

Predefined Type

PT Container

Select

Enumeration

Property Set

Quantity Set

PEnum Type

Virtual Entity

Data Type

PIM concepts

Oem

Do the RelAggregate with
Currentand Voltage
Transformer

Frequent component that
they buy which doesn't
correspond to the
relAggregate of a current
transformer anda
voltageTransformer.

buildingSMART.

International

Railway energy facility|
Power supply facility spatial structure
Energy conversion device
Instrument transformer
Combined transformer Current transformer Voltage transformer Voltmetric relay

. : °

«PredefinedType» ype»
COMBINED AMMETER

Type»
VOLTMETER

IfcFlowinstrument

IfcDistributionControlElement|

Table 26: Instrument Transformer - Mapping

3.3.8 Mooring (IFC Candidate)

3.3.8.1 Mooring - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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i Overhead Energy Facility]
IFC Object Types
Overhead line part
Entity.
Predefined Type
PT Container
Overhead line infrastructure reservation|
Select
Mooring zone
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Mooring system
Data Type
PIM concepts 4
O om !
|
0CS foundation Anchoring bar Tensioning equipment :
|
<14 I
A A I :
|
| | | |
| | | |
| | | |
! I | I
| " . |
| | Balance weight tensioner Hydraulics tensioner Spring tensioner | |
| | | |
| | | |
! I | I
‘ ‘ I ‘ ‘
I | | | I
I | | | I
| | | | |
| | | |
| | | |
| | | |
! I | I
! | | |
| | | |
| | | |
| | | |
| | | |
| | 4 |
| | I |
| | | |
| | | |
| | o | |
«PredefinedType» «PredefinedType» «PredefinedType» «PredefinedType»
PAD_FOOTING BRACE TENSIONINGEQUIPMENT MOORING
IfcBuiltElement] IfcElementComponent| IfcSystem
IfcFooting IfcMember IfcDiscreteAccessory IfcBuiltSystem
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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

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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Overhead Energy Facility]
Overhead line part

i

Overhead contact line system

? ? ‘
|
|
Overhead contact line Catenary system |
|
|
|
kg ------ 1 I
| |
| |
| |
| |
# ? ? ? ? | I
Solid conductor| ’ i Stranded conductor] Protection element| | !
N Stitch wire Dropper | |
Contact wire Catenary wire Sign and Signal | |
| |
I ‘ |
I I I ‘ !
I I I I I !
I I I I I !
I I I I I !
I I I I I !
I I I I I !
| I I I | ‘
I I I I I !
I I I I I !
I I I I I !
I I I I I !
! I ! I ! !
«PredefinedType» «PredefinedType» inedTy... definedType» «PredefinedType» «PredefinedType»
CONTACTWIRESEGMENT STITCHWIRE DROPPER CATENARYWIRE CATENARY_SYSTEM OVERHEAD_CONTACTLINE_SYSTEM
IfcFlowSegment| IfcFlowSegment| IfcSystem|
IfcCableSegment IfcCableCarrierSegment IfcDistributionSystem
IFC Object Types PIM concepts
Entity D PIM
Predefined Type
PT Container
Select
) - — Messenger
Enumeration = e
- Dropper Vel
Property Set 3 //
Quantity Set [
R ~Z wire
PEnum Type Contact
Virtual Entity \ ‘, e
Data Type -

«Image»

Table 28: Overhead Contact Line System - Mapping
3.3.10 OverHead Line Supporting (IFC Candidate)

3.3.10.1 0CS Support - Mapping
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Energy infrastructure volumel
‘Overhead line infrastructure reservation

T

| 0CS supporting system |

IFC Object Types

Entity A
|
Predefined Type i .
| .
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

PT Container

-2 § -0 | - | | -2

Enumeration
Property Set
Quantity Set

PEnum Type

Virtual Entity

E-3 B-A -0 B0 0 R -2
Data Type

PIM concepts

D PIM

«PredefinedTy...
PAD_FOOTING

«Predefin... «Predefin... ype: ye.. yp
MAST posT | T BRACE RIGID_FRAME SUPPORTINGASSEMBLY

‘ «PredefinedTy;... IfcBuiltElement
MechanicalFastenerOCS COURLERY IfcMember
1

I
1
1
|
1
1
1
L
stener

| lement
IfcFooting IfcMechanicalFa: [ IfcElementAssembly - 1
Table 29: OCS Support - Mapping
3.3.10.2 OCS Suspension - Mapping
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IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

D PIM
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International

Overhead line infrastructure reservation

Energy infrastructure volume

?

l 0OCS supporting system

1.

‘ 0CS suspension

«PredefinedType»
SUSPENSIONASSEMBLY

i i

l 0OCS fastening | ‘ Support bracket I

‘ Cantilever assembly

: :

|

|

|

|

:

! «PredefinedType» ’
| BRACKET

|

|

|

|

|

|

|

|

|

|

|

|

l

IfcElementComponent| IfcElementComponent|
IfcMechanicalFastener IfcDiscreteAccessory

Table 30: OCS Suspension - Mapping
3.3.11 Power Transformer (IFC Candidate)

3.3.11.1 Power Transformer - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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Power supply facility spatial structure

Railway energy facilityl

i

1

Autotransformer post

Substation

1 i

Box Type Substation |

Power transformer

Energy conversion device|

I

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

Autotransformer Booster

transformer

Auxiliary
transformer

Decoupler
transformer

Traction
transformer

«PredefinedType»
COMBINED

IFC Object Types

Oem

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

Data Type

PIM concepts

IfcTransformer

IfcEnergyConversionDevice|

Table 31: Power Transformer - Mapping

3.3.12 Protecting Devices (IFC Candidate)

3.3.12.1 Protecting Devices - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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IfcElementComponen] fcFlowstorageDevice] fsuitelemen] Ifcauitelemen Ifcsuitelemen IfcFlowControlle
IcProtectiveDevice.

Table 32: Protecting Devices - Mapping
3.3.13 Regulating Devices (IFC Candidate)

3.3.13.1 Regulating Devices - Mapping
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IFC Object Types | Rui/wayenergyfncililyl

Power supply facility spatial structure
Entity

Predefined Type
PT Container

Select

Enumeration Regulating devices

Property Set

Quantity Set
PEnum Type

Virtual Entity |

Data Type

PIM concepts | Z% : Z%

Filters | | ‘Compensator equipment | | Ripple control

Coherent with harmonic Filter mapping

| T (Definition: A device that constantly injects
W) | High voltage booster (HVB) Unbalahcing compensator currents that precisely correspond to the
: ! harmonic components drawn by the load.
\ )
|
|
I
1
|
|
|

\

«PredefinedType» «PredefinedType» «PredefinedType»
ELECTRONICFILTER COMPENSATOR ELECTRICACTUATOR

IfcElectricFlowTreatmentDevice IfcFlowStorageDevice| IfcDistributionControlElement
IfcElectricFlowStorageDevice IfcActuator

| //cDr'smbutr'anF/awEIemenl|

IfcFlowTreatmentDevice

Table 33: Regulating Devices - Mapping
3.3.14 Return Circuit (IFC Candidate)

3.3.14.1 Return Circuit - Mapping
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@B Lulding SMART.

International

IFC Object Types Energy reserved volume|
» Energy return current zone
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set | Return circuit I
Virtual Entity
Rail joint bond Anti trespassing guard Return conductor Boosting cable Return cable Return busbar
Data Type
PIM concepts A

D PIM

R, ¥ ¥ ¥ ¥ ¥ T

4 4 =

|

|

|

|

|

|

|

|

|

|

|

|
«PredefinedType» «PredefinedTy... «PredefinedType» «PredefinedType» «PredefinedType» «PredefinedType»
RAIUOINT FENCE CONDUCTC T CABL T BUSB, T RETURN_CIRCUIT

V V 47 V

IfcEle IfcBuil IfcFlowSegment| IfcSystem|

IfcMechanicalFastener IfcRailing IfcCableSegment IfcDistributionSystem

Table 34: Return Circuit - Mapping
3.3.15 Sectioning (IFC Candidate)

3.3.15.1Sectioning - Mapping
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&2 buildingSMART.

Internatlonal

IFC Object Types Overhead Energy Facility|
Overhead line part

Entity
Predefined Type
PT Container

Select

N Sectioning device
Enumeration

Property Set
Quantity Set 4 A Z}

PEnum Type

Natural section insulator Section insulator

Virtual Entity

|
|
|
|
|
Data Type |
|
|
|

PIM concepts |

D PIM «PredefinedType»
INSULATOR

IfcElementComponent|

IfcDiscreteAccessory

Table 35: Sectioning - Mapping
3.3.16 Shared (IFC Candidate)

3.3.16.1Shared - Mapping

) Protection element
IFC Object Types Electrical connector o ol Signand signal
Entity
Predefined Type.
PT Container : | |
I I
Select ! ! !
I
Enumeration I : :
Property Set [ e ki ] : : :
Quantity Set 1 1 |
I I I
PEnum Type I I I
Virtual Entity : : :
Data Type : : :
I I I
I I I
PIM concepts : : :
I
Oem Stranded conductor Cable Insulated cables Busbar Noninsulsted | || Sokl conchuctor | | |
conductor I I I
I I I
I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I | | | | | \ \
. Predeﬂnedfyl’e
by PAD_} FOOTING l’lCTﬂRAL Vlsl‘AL
T sggmm IfeBu ns/eme IfcElem
IfcCableSegment IfcFooting. IfcSign IfcSignal

Table 36: Shared - Mapplng
3.3.17 Substation Control Equipment and technical building (IFC Candidate)

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

International

3.3.17.1SubstationControlEquipment - Mapping

I
IfeDistributionControlElement] HfeSystem|
IfcUnitaryControlElemer nt

IfcFumishingElemen IfcFlowTerminal IfeFlowControlle
IfcFurniture. icati 2 jtchingDevi

Table 37: SubstationControlEquipment - Mapping
3.3.18 Switch (IFC Candidate)

3.3.18.1 Switch - Mapping
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IFC Object Types

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

Data Type

PIM concepts

O em

S

22 buildingSMART.

International

Railway energy facility
Power supply facility spatial structure
Switch I
Fuse disconnector Emergency Startand stop Traction switching equipement
switch off equipment
! I I ? ? I
! I I I
! I I I
| | | Switch cabinet Actuator |
| | | |
! I I I
I I I A A !
| | | | | |
| | | | | |
! I I I I
| | «PredefinedType» | | |
: : START_AND_STOP_EQUIPMENT| | I ;
| |
I I I I !
| I | | I
«PredefinedType» «Predefined... «PredefinedType» «PredefinedType» «PredefinedType»
FUSEDISCONNECTOR YSTOI TECHNICALCABINET ELECTRICACTUATOR TRACTION_SWITCHING_ASSEMBLY

v

V

v v V \Vi

IfcFlowController|

IfcProtectiveDevice

IfcSwitchingDevice

IfcFlowController| Ifc ishir IfcDistributic IfcElement|

IfcElementAssembly

IfcFurniture IfcActuator

Table 38: Switch - Mapping
3.3.19 Underground Facilities (IFC Candidate)

3.3.19.1 Underground Facilities - Mapping

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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@B Lulding SMART

International

IFC Object Types Energy reserved volume|
Energy underground line zone
Entity
Predefined Type Q
PT Container [ Underground facilities l
Select
o : : .
Quantity Set | Cable chamber I | Cable sheathing l | Cable gantry Electric gutter I
PEnum Type A A A A A A
Virtual Entity : : : : : :
pataType l l l l l l
| | | | | |
I I I I I I
PIM concepts : : : : : :
WL l l l l l l
«PredefinedType» ype» inedType» «PredefinedType» «Predefin... «PredefinedType»
INSPECTIONPIT INSPECTIONCHAMBER MANHOLE CABLEARRANGER CABLEBRACKET| | CABLETRAYSEGMENT
IfcDistributionFlowElement| IfcElementComponent] IfcFlowSegment|
IfcDistributionChamberElement IfcDiscreteAccessory IfcCableCarrierSegment
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)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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@B Lulding SMART.

International

IFC Object Types Abs_Signalling equipment

Entity

Predefined Type

PT Container

Select
Enumeration
[y St Axle counting equipment
Quantity Set
- Primary positioning: Line At
PEnum Type - Secondary positioning: Track At
Virtual Entity
Data Type K
Evaluator Detectol
PIM concepts Wheel detector
Oem
I 4
| I
| I
l l
«PredefinedType» «PredefinedType»
COMPUTER WHEELSENSOR
IfcFlowTerminall IfcDistributionControlElement]
IfcCommunicationsAppliance IfcSensor
Table 40: Axle counting equipment (mapping)
3.4.2 Balise (IFC Mapping)
3.4.2.1 Balise (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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@B Lulding SMART

International

Abs_Signalling equipment

‘T

Balise

IfcCommunicationsAppliance

IfcFlowTerminal

Primary positioning: Line At
- Secondary positioning: Track At

/A

Active balise

Passive balise

IFC Object Types

Entity

Predefined Type

PT Container
Select

Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

o «PredefinedType» «PredefinedType» «PredefinedTy...
< TRANSPONDER LINESIDEELECTRONICUNIT! RADIOBLOCKCENTER
T T
| |
| |
| |
| |
Lineside electronic unit Radio block center
PIM concepts

O e

Table 41: Balise (mapping)
3.4.3 Cable and Wire (IFC Mapping)

3.4.3.1 Cable and Wire (mapping)

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

44

RWR_IFC_RAIL_P2_WP4_C



@B Lulding SMART

IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

Oem

International

Cable and Wire
contains
Cable pit Cable UTX
Cable route
\ Cable trench Cable bridge

«PredefinedType»
INSPECTIONPIT

Type»
TRENCH

. &

«PredefinedType»
CONDUITSEGMENT

«PredefinedType»
MANHOLE

V

IfcDistributionChamberElement

Table 42: Cable and Wire

3.4.4 Detector types (IFC Mapping)

3.4.4.1 Detector types (mapping)

IfcCableCarrierSegment
!
IfcFlowSegment
IfcDistributionFlowElement
v
IfcElement|

IfcDistributionElement

(mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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IFC Object Types

Entity

Predefined Type

PT Container
Select

Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

O PIM

£

&O

Abs_Signalling equipment

buildingSMART.

International

Axle counting equipment|
Wheel detector

"

«PredefinedType»
'WHEELSENSOR

«PredefinedType»
TURNOUTCLOSL )|

«PredefinedType» Train detector
TRAINSENSOR
Detector
Fall detector N :
Primary positioning: Line At
T - secondary positioning: Track At
ImT T >
|
|
«PredefinedType» kol /V
OBSTACLESENSOR
|
| v
e {> Level Crossing egipment| Turnout signalling equipment|
Obstacle detector Point closure detector
Primary positioning: Track At
Strong wind detector Hot axle box detector

A

Iy

|
!
«PredefinedType» :
WINDSENSOR |
T
|
«PredefinedType»
HEATSENSOR
IfeDistributionControlElement|
IfcSensor

Table 43: Detector types (mapping)

3.4.5 Housing (IFC Mapping)

3.4.5.1 Housing + Trackside Battery (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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@B Lulding SMART

International

IFC Object Types Abs_Signalling equipment
Entity
Predefined Type
PT Container L.
Select B houses
Enumeration +provides energy to +provides|
‘ protection to
Property Set 1
Quantity Set Battery +is located Housing
PEnum Type 1
Virtual Entity
Data Type 4 / \
|
|
PIM concepts : Box Cabinet
D PIM : Primary positioning: Line At - Primary positioning: Line At
| - Secondary positioning: Track At - Secondary positioning: Track At
«PredefinedType» 4 b A
BATTERY / \ !
! \
! \ «PredefinedType»
// \\ TECHNICALCABINET
/ \
/ \
/ \
/ \
! \
/ \
! \
IfcFlowStorageDevice)| / \
IfcElectricFlowStorageDevice / \
// \\ IfcFurnishingElement]
/ \ IfcFurniture
/ \
/ \
/ \
«PredefinedType» «PredefinedType»
DATA POWER
IfcFlowFitting|
IfclunctionBox
Table 44: Housing + Trackside Battery (mapping)
3.4.6 Level Crossing equipment (IFC Mapping)
3.4.6.1 Level Crossing equipment (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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g ouicoSVART

IFCObject Types

Entity
Predefined Type

PT Container

Select

Abs_Signalling equipment

PIM concepts

W

«PredefinedType;
HANDOPERATEDACTUATOR

«PredefinedTypen
J/ ! BOOM_BARRIER OBSTACLESENSOR

chredefinedTypen «PredefinedTypen
POINTSOURCE SECURITIGHTING NP

l //chmEIemen!} [ V/(Drxmbmrontnnhﬂ!ﬂemeni

IfeDoor IfeSensor

IfeDistributionflowElement
fcFlowTerminal

Table 45: Level Crossing equipment (mapping)
3.4.7 Local operation device (IFC Mapping)

3.4.7.1 Local operation device (mapping)
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International

IFC Object Types Abs_Signalling equipment
Entity
Predefined Type
PT Container T
S +locally 0-1
actuates
Enumeration
Property Set
) Local operation device
Quantity Set
PEnum Type Primary positioning: Line At
Secondary positioning: Track At
Virtual Entity
Data Type '
PIM concepts
Push button
Oem
L\ N
~

| > |

| |

I «PredefinedType» I

; HYDRAULICACTUATOR ;

| |

| |

| |

«PredefinedType» «PredefinedType»
HANDOPERATEDACTUATOR ELECTRICACTUATOR
IfcDistributionControlElement]
IfcActuator
Table 46: Local operation device (mapping)
3.4.8 Lock (IFC Mapping)
3.4.8.1 Lock (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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International

IFC Object Types
Entity
IfcElementComponent|
Predefined Type
IfcDiscreteAccessory
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Ty [AN
nm vpe IfcRelAggregates can be used ] «PredefinedType»
Virtual Entity LOCK
Data Type | ~ N
H ! N
" | N
I N
ALY ERERES Lockable device release : N Lock combination
D IRLY - Primary positioning: Line At | A - Primary positioning: Line At
Secondary positioning: Track At : Secondary positioning: Track At
|
1 | 1

|

|

|

--------------------
|
+is part of [ +combined into
Primary positioning: Track At 1
Abs_Signalling equipment
Table 47: Lock (mapping)
3.4.9 Signal (IFC Mapping)
3.4.9.1 Signal (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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@1} bu

IdingSMART.

International

IFC Object Types
Entity

«PredefinedTypes
RIGID_FRAME

T
|
|

Select |
|
|
|

IfeMambe:
ePredeinedTyper |
POST

Predefined Type

PT Container

Enumeration
Property Set
Quantity Set
PEnUm Type
Virtual Entity

Data Type

PIM concepts

W

|
1
|
|
1
1
| \
|
|
1
|
|
1
1

Weproduct]

IfcElement

«PredefinedType»

‘ NON_PHYSICAL SIGNAL ’

Physical Signal

IfeProduct
] IfcAnnotation

3.4.10 Track Circuit (IFC Mapping)

3.4.10.1 Track Circuit (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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@B Lulding SMART.

International

Predefined Type.

T Container A

ecrou HeBuisystem
IFC Object Types el t
Hesystem <]
Entity. Abs_Signalling equipment

Select

Enumeration

Property Set

Quantity set
PEnum Type.
Virtual Entity

Data Type

PIM concepts.

W

Track Gircuit
— > (sigraling) Track
Vo

ot

[N

Track circuit transmitter
(canalso be a battery)
Track ciruit recelver

/ i i
/ / i i «PredefinedTypen
ircorecoll | COMBINED

] I
/ / I I
ifcFlowcontrotler] | IfcCommunicationsAppliance] 1 1
IfcswitchingDevice | «PredefinedTypen ! !
! ANTENNA ! !
/ I I
/ I :
/ I ¢
/ I i
| i I
I
I
i

| IfcénergyConversionDevice

eTransformer

«PredefinedTypen
CAPACITOR

AN
‘The defintion s identical to CAPACITORBANK

Table 49: Track Circuit (mapping)
3.4.11 Train protection equipment (IFC Mapping)

fcklowstorageDevic|
HcElectricFlowStorageDevice:

3.4.11.1 Train protection equipment (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type

PIM concepts

D PIM

S

2 bUIldingSMART.

International

Abs_Signalling equipment

‘T

Train Protection equipment

Induction loop

Crocodile

Railway detonator

Primary positioning: Line At

- Secondary positioning: Track At

Primary positioning: Line At

- Secondary positioning: Track At

Primary positioning: Line At
Secondary positioning: Track At

I

A

|
\

I

«PredefinedType»
CABLESEGMENT

«PredefinedTypen
RAILWAYCROCODILE

«PredefinedType»
RAILWAYDETONATOR

IfcFlowSegment|

IfcCableSegment

Table 50: Train protection equipment (mapping)

N/

IfcDistributionControlElement|

IfcAlarm

3.4.12 Turnout signalling equipment (IFC Mapping)

3.4.12.1 Turnout signalling equipment (mapping)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0.
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IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type

PIM concepts

D PIM

@D buildingSMART.

International

Abs_signalling equipment

IfcEnergyConversionDevice|
IfcHeatExchanger
Turnout signalling equipment
Detector
Point closure detector «PredefinedType»
TURNOUTHEATING
Primary positioning: Track At
{ONLY IF the current PESN
+Hismountedon 0.1 of IfcHeatExchanger will be re
Z§ ! written. Otherwise we add a
| T | new PredefinedType to
| I ¥ )
«PredefinedType» Turnout heating
Primary positioning: Track At
Point machine
Primary positioning: Track At | _
IfcActuator]
mounting device External locking device «PredefinedType»
. HYDRAULICACTUATOR
o Primary positioning: Track At Primary positioning: Line At

Secondary positioning: Track At

«PredefinedType»
POINTMACHINEMOUNTINGDEVICE

«PredefinedType»
POINT_MACHINE_LOCKING_DEVICE

|

IfcDiscreteAccessory

rf:E/ementcomponenrl

Table 51: Turnout signalling equipment (mapping)
3.4.13 Vehicle barring/breaking device (IFC Mapping)

3.4.13.1 Vehicle barring/breaking device (mapping)

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

International

IFC Object Types
Entity
Abs_Signalli joment
Predefined Type - Signalling equipmer
PT Container
Select
Enumeration
Property Set
Quantity Set Trackside vehicle barring device Trackside vehicle braking device
PEnum Type Primary positioning: Line At Primary positioning: Line At
Virtual Entity Secondary positioning: Track At Secondary positioning: Track At
Data Type
PIM concepts
D PIM
Derailer Scotch block Vehicle stop Train stop
Primary positioning: Line At Primary positioning: Line At
Secondary positioning: Track At Secondary positioning: Track At

| | 7/ \

| | / \

I I 7 \

| | / \

I | / \

| | / \

«PredefinedType» «PredefinedType» «PredefinedType» «PredefinedType»
DERAILER VEHICLESTOP SPEEDREGULATOR BLOCKINGDEVICE

IfcTrackElement

+ PredefinedType: IfcTrackElementTypeEnum [0..1]

!

IfcElement]
IfcBuiltElement

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)

©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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IFC Object Types
Entity
Predefined Type.
PT Container

T Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

D PIM

@D buildingSMART.

International

«PredefinedType»
IfcElementAssembly. TRACKPANEL

«PredefinedType»
IfcElementAssembly. TURNOUTPANEL

«PredefinedType»
IfcElementAssembly.DILATATIONPANEL

Table 53: Track panels (mapping)

3.5.2 Rail (IFC Mapping)

3.5.2.1 Track rail (mapping)

IfcElemen
IfcElementAssembly

LR Segment on ss track par LR Segment on ss track par LR Segment on ss track par LR Segment on ss track par
R Segment on track centreline| LR Segment on track centreline| LR Segment on track centreline{ |LR Segment on track centreline
reovlectiipes Rack-rail Guard rail Rail Check rail
eniy
fre— 1 1 1 1
1 conter | | | |
ype: ype: «PredefinedType»
IfcRail.RACKRAIL IfeRail. GUARDRAIL IfcRail.RAIL IfcRail.CHECKRAIL IfcRail.BLADE
iy ser
FenumType
Visienty 1
osaye 1
«PredefinedTypen |
PIM concepts IfcRail STOCKRAIL !
Qe !
| fcRail | 1
l Ichlemen1 3
IfcElementComponent N;wpi:s 4 |
adjust
IfcMechanicalFastener according to HfeTrackElement = «PredefinedType»
A new Modelling lfcTrackElement.FROG -
Guidelines /EA
612.2019
«PredefinedType»
IfcMechanicalFastener.RAILIOINT
i
«PredefinedType» «PredefinedType» Half set of blades
Insulated Insulated Not Insulated | | Bonded Emergency IicFastener. WELD ffcTrackElement.HALF_SET_OF_BLADES N
joint. joint with joint with joint fishplate
fishplate fishplate
v i
LR Point on ss track por Keetemeniconpeley
LR Point on track centerline] IfcFastener
Abs_loint

Table 54: Track rail (mapping)
3.5.3 Rail fastening (IFC Mapping)

3.5.3.1 Ralil fastening (mapping)

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

IFCObject Types
ety
Predefined Type
P Conta
I sekect
Enumeration
Property Set
Quantiy set
Penum Type
Virtual Entty
DataType
PIM concepts
Oem LR Point on ss track part| Half set of blades
LR Point on track centerline|
Fastening
| [
I i
i i
i
| m e S
! IfcTrackElement.HALF_SET_OF_BLADES
i
i A A
i i T
i ! :
i «PredefinedTypen «PredefinedTypen
i IfcDiscreteAccessory.RAILPAD IfcDiscreteAccessory.SLIDINGCHAIR
I
i
i
i

«PredefinedType»
IfcMechanicalFastener.RAILFASTENING

IfcTrackElement

V
IfcElementComponent| IfcElement
IfcDiscreteAccessory IfcBuiltElement

IfcElementComponent|
IfcMechanicalFastener,

Table 55: Rail fastening (mapping)

3.5.4 Sleeper (IFC Mapping)

3.5.4.1 Sleeper (mapping)

IFC Object Types
Entity
Predefined Type
PT Container
. Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type 1
I I
L L
PIM concepts « PredefinedType» IfcBuiltElement]
O em IfcTrackElement.SLEEPER > HcTrackERmEns
Check which definition
should be taken. Currently
both definitions (sleeper
and hollow sleeper) added.
Table 56: Sleeper (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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International

3.5.5 Strengthening equipment (IFC Mapping)

3.5.5.1 Strengthening equipment (mapping)

IFC Object Types.

TrackStructure|
Entity Track part

Predefined Type

«PredefinedType»
IfcMember.TIEBAR

PIM concepts

W

H
«PredefinedTypen
IfcWall. RETAININGWALL

«PredefinedType»
IfcDiscreteAccessory.RAILBRACE

«PredefinedType»

7
| i i
| i i
! i
| | ‘
| ! .
! | y.PANEL _ IfcBuiltElement
- | IfcMember
«PredefinedType» !
IfcMechanicalFastener. ANCHORBOLT |
|
|

vV
L fcElementComponent
—_— «PredefinedType» IfcDiscreteAccessory
IfcElementComponent| IfcMechanicalFastener.RAILFASTENING
lfcMechanicalFastener T |

IfcBuiltElement]
Ifewall

These business requirements seem to contain several concepts:
- geometric representation

- product definition

- Material definition

- with 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

Table 57: Strengthening equipment (mapping)

3.5.6 Ballast (IFC Mapping)

3.5.6.1 Ballast (mapping)

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

58
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International
IFC Object Types TrackStructure|
Entity Track part
Predefined Type
PT Container
Select
Enumeration
Property Set LR Segment on ss track part LR Segment on ss track part|
Cuzily Sl LR Segment on track centreline LR Segment on track centreline
PEnum Type Ballast bed Earth mat
Virtual Entity
Data Type A A
1 |
PIM concepts «PredefinedType» «PredefinedType»

Oem

IfcCourse.BALLASTBED

IfcCovering. MEMBRANE

IfcCourse

IfcCovering

IfcElement
IfcBuiltElement
Table 58: Ballast (mapping)
3.5.7 Slab track (IFC Mapping)
3.5.7.1 Slab track (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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International

IFC Object Types

Track part

Enity
Predefined Type

TrackStructure)|

PIM concepts

(s

«PredefinedTypen
1fcslab. TRACKSLAB

I
«PredefinedTypen «PredefinedTypen
ELASTIC_CUSHION

Table 59: Slab track (mapping)
3.5.8 Track coverage (IFC Mapping)
3.5.8.1 Track coverage (mapping)
©2021 buildingSMART International. All rights reserved. Licensed under CC BY-SA 4.0. RWR_IFC_RAIL_P2_WP4_C
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IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

D PIM

@B Lulding SMART

International

IfcBuiltElement,
IfcPavement

Track part

TrackStructure

Schema,
Mapping

2019

Specific spatial
structure, level
crossing in common

«PredefinedType»
IfcSlab.TRACKSLAB

"

«PredefinedType»
IfcDiscreteAccessory.SOUNDABSORPTION

From Common-

according to
" | decision at
Workshop
Zurich Dec.

IfcBuiltElemen

IfcSlab

Table 60: Track coverage (mapping)

3.5.9 Track sidewalk (IFC Mapping)

3.5.9.1 Track sidewalk (mapping)
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@B Lulding SMART

International

IFC Object Types
Entity
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PIM concepts

Oem

TrackStructure
Track part

:

«PredefinedType»
IfcCourse.PAVEMENT

!

IfcBuiltElement
IfcCourse

Table 61: Track sidewalk (mapping)
3.5.10 Track alignment stops (IFC Mapping)

3.5.10.1 Track alignment stops (mapping)
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IFC Object Types
Entity
Predefined Type
PT Container

. Select
Enumeration

. Property Set
Quantity Set
PEnum Type
Virtual Entity
Data Type

PIM concepts

D PIM

@B Lulding SMART.

International

Track part

TrackStructure|

«PredefinedType» «PredefinedType»
IfcimpactProtectionDevice.BUMPER IfcTrackElement.TRACKENDOFALIGNMENT
V v
IfcElementComponent| IfcBuiltElement

IfcimpactProtectionDevice

IfcTrackElement

Table 62: Track alignment stops (mapping)

3.5.11 Survey (IFC Mapping)

3.5.11.1Survey (mapping)
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@B Lulding SMART.

International

IFC Object Types TrackStructure
Entity Track part
Predefined Type
PT Container
Select
Enumeration LR Point on ss track part|
Property Set LR Point on track centerline
Quantity Set Track reference marker
PEnum Type A A
Virtual Entity | |
Data Type : :

«PredefinedType» «PredefinedType»
PIM concepts IfcReferent.REFERENCEMARKER IfcSign.MARKER
D PIM

< 7
~. .
< ’

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

IfcElementComponen:

IfcPositioningElement
IfcReferent

IfcSign

Table 63: Survey (mapping)
3.5.12 Other equipment (IFC Mapping)

3.5.12.1 Other equipment (mapping)
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IFC Object Types
Entity
Predefined Type.
PT Container
Select
Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity
DataType

PIM concepts

@

@D buildingSMART.

International

TrackStructure|
Track part
1 Mapping
o according
to prop
LR Point on ss track part, LR Segment on ss track part Earthing of Energy
LR Point on track c LR Segment on track ci i Terminal Jomain
Lubrication Abs_Mechanical equipment (Earthing
circuit)
‘ i i i t
! | :
i
«PredefinedType» : Bloclfing Speed 3 Bjas loaded Track scale Controllable
IfcDiscreteAccessory.RAIL_LUBRICATION ! device regulator ] | _inspector retarder
| : i
: To be harmonised with 1
1 signalling i
1 [oon j i
I I
i I
I I
I I
! i
«PredefinedType» |
IfcDiscreteAccessory.RAIL_MECHANICAL_EQUIPMENT 1
I
I
i
!
«PredefinedType»

IfcElementComponent|
IfcDiscreteAccessory

IfcElementAssembly.RAIL_MECHANICAL_EQUIPMENT_ASSEMBLY

IfcElementAssembly

IfcElement|

Table 64: Other equipment (mapping)
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