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Executive Summary

The present document is a part of the official deliverables of the IFC Rail Project (Phase 1), as shown in
Figure 1 below. Please refer to the IFC Rail — Final Reprt document for further details.

[
IFC RAIL
FINAL REPORT
IFC Rail
Context Project
Project organisation
Methadology Abstract
List of deliverables
Scope and agreements
International vs
national
Toolchain
REQUIREMENT CONCEPTUAL
ANALYSIS REPORT MODEL REPORT
HARMONISED HARMONISED IFC
Executive summary Executive summary IFC UML REPORT 4.3 STANDARD
Introduction DATA Introduction
Other sections REQUIREMENTS Other sections
REPORT L s
: MAPPING :
3 : | DIAGRAMS REPORT | :
3 ‘ <
¥|*  Executive summary [*%
= |+ Mapping diagrams | =
Instance diagrams*
Figures*

Figure 1 —IFC Rail documentation structure

This document represents one of the outcomes of the mapping activity performed by the Modelling
Team of the Technical Service, with the help of the Domain Experts.

It contains all the diagrams representing the mapping between the Railway concepts and the IFC
concepts, either existing or to be added to the current version of the standard. For this reason, to be
fully understood it requires that both the input to this document are well known (Conceptual Model
Report and Harmonized IFC UML Report) — as depicted in the diagram above.

A brief introduction explains the rules and conventions adopted by the Modelling Team when drawing
the diagrams. This section shall support all Railway Experts (as any other subject not involved in the
modelling activity) to read and understand the proposal.

Then, one paragraph per domain is reported. A chapter is dedicated to the mapping of two major
proposal of the IFC Rail Project: (i) the Alignment extension, which include the railway cant; (ii) the
Spatial Structure extension proposal. All these are inside the chapter “Common — Shared mapping
diagrams”

NOTE: As the Conceptual Model Report, this document covers only the objects subject to Priority 1
(see the document IFC Rail — Final Report for further details).
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1 Introduction?

The Harmonized IFC UML model is Platform Specific Model (PSM) made by IFC Rail Project, IFC
Common Schema Project, IFC Road Project and IFC Ports & Waterways Project, and it is the result of
two main activities, that run in parallel:

1. The IFC extension proposal, in which new IFC Concepts are proposed;
a. The result of this activity is captured inside the document “Harmonized IFC UML
Report”
2. The IFC mapping, in which rail Concepts are linked to existing/proposed IFC Concepts;
a. The result of this activity is captured inside the present document, “IFC Rail Mapping
Diagrams Report”.

As per modelling rules, every object mapped toward IFC must be explicitly represented in a diagram.
This is because the diagrams serve two purposes:

1. Support the extension of the IFC specification (mainly the EXPRESS schema);
2. Support railway experts to map their business objects toward the IFC standard, when needed.

NOTE: This document contains only the diagrams related to the bullet (2). For bullet (1), please
refer to the Harmonized UML Report.

1.1 Colour Coding
All diagrams reported in this document follows the same convention as shown in the legend below.
Details are explained in Section 1.1.1, 1.1.2 and 1.1.3.

IFC Object Types PSM Concept State
Entity C] Implemented
Predefined Type D Proposed
PT Container Proposed Modification
Select [:] Deprecated
Enumeration

D Approved
Property Set

D Candidate
Quantity Set
PEnum Type

Virtual Entity PIM concepts

Data Type D PIM

1.1.1 IFC Object Types (PSM Colour Coding)
Semantic colour coding of elements is applied to the BACKGROUND of the object. Error! Reference s
ource not found. provides a summary of the following clauses.

4.2.3.1. IFC entities (no stereotype) are coloured with WHITE background.
4.2.3.2. IFC predefined types (stereotype <<PredefinedType>>) are coloured with LIGHT CYAN

background.

! Large parts of this chapter are from UML Modeling Guideline, which is common deliverable of bSI InfraRoom
and RailwayRoom.
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4.2.3.3. IFC predefined type containers (stereotype <<PTContainer>>) are coloured with GREEN

background.

4.2.3.4. IFC virtual entities (stereotype <<virtualEntity>>) are coloured with VERY LIGHT CYAN

background.

4.2.3.5. IFC selects (stereotype <<Select>>) are coloured with ORANGE background.

4.2.3.6. IFC enumerations (stereotype <<Enumeration>>) are coloured with LIGHT GREEN background.
4.2.3.7. IFC property set enumerations (stereotype <<PEnumType>>) are coloured with LIGHT ORANGE

background

4.2.3.8. IFC property sets (stereotype <<PropertySet>>) are coloured with MAGENTA background.
4.2.3.9. IFC quantity sets (stereotype <<QuantitySet>>) are coloured with LIGHT MAGENTA background.
4.2.3.10. IFC data types (stereotype <<Datatype>>) are coloured with YELLOW background.

Table 1 - Colour coding for elements of the platform specific model for IFC (PSM-IFC)

IFC Entities WHITE {255, 255, 255}
IFC Predefined types LIGHT CYAN {179, 242, 242}
'cF:n':;?:::i"ed Type GREEN {140, 255, 140}
IFC Virtual entities VERYLIGHT CYAN {217, 242, 242}
IFC Selects ORANGE {255, 165, 0}
IFC Enumerations LIGHT GREEN {204, 255, 204}
LF:uz:fai:Zynset LIGHT ORANGE {255, 218, 185}
IFC Property sets MAGENTA {221, 160, 221}
IFC Quantity sets LIGHT MAGENTA {255, 230, 255}
IFC Data types YELLOW (242,242,192}

1.1.2 Status Types Colour Coding
To manage status of Concepts (both in the PIM & PSM) the following status definitions shall be used:

WIP: applies to elements that are in development and not fit for review.

Proposed: applies to new elements added to the model.

Proposed Modification: applies to existing elements that need to be changed (existing
elements are those that have reached approved, Candidate or Implemented status within the
model.

Approved: applies to elements that have gone through expert panel review.

Candidate: applies to elements that are included in a candidate standard release.
Implemented: applies to elements that have gone through public review and contained in a
full standard. This is most relevant to the IFC 4x2 definition currently used within the model.
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e Deprecated: applies to element that have previously been implemented but are now marked
for removal from the standard

e Annotation: applies to any other elements that do not relate to the structural modelling of the
IFC UML model (e.g. notes & annotations).

NOTE: the ‘WIP’ status can be applied to any elements within the UML model, but is intended to be
used on packages and classes that need to be identified as work in progress and excluded from

generated documentation.

These status definitions are expected to change over the lifecycle of a concept as shown in Figure 2.
To allow these status definitions to be visible on diagrams the legend & colour coding defined in
Table 2 and depicted in Figure 2 will be used. Status will be identified by the colouring of the element
border with a thickness of 2 points (or twice the default).

#{ Status: Approved ]—P[ Status: Candidate ]—P[Status:lmplemented]

<—

[ Status: Proposed }

Status: Proposed
Modification

[ Status: Deprecated ]47

Figure 2 - Workflow for concept status evolution

Table 2 - Colour coding for element status definitions

Proposed RED {192, 0, 0}

Proposed Modification = ORANGE {255, 165, 0}

Approved GREEN {0, 176, 80}

Candidate GREY {127,127, 127}
BLACK

Implemented {0, 0, 0}

(thickness: 1 or default)
Deprecated BLUE {0, 0, 205}
NOTE: WIP elements are not intended to be visually conveyed to a wider audience in forms such as
diagrams and reports therefore does not require a colour coding or inclusion in legends.

1.1.3 PIM Colour coding
PIM concepts are all coloured with LIGHT YELLOW (RGB {25, 255, 230} )background and BLACK
border in this report.
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1.2 General rules to trace mapping

e A correct mapping proposal is made by:
o A source Element: usually an IFC Concept (existing or proposed);
o A target Element: usually a Class from the Conceptual Model;
o A Realization: which is the only association allowed to map objects from Conceptual
to IFC (the IFC Concept is the source of the Realization association);
e Under no circumstances, a business object is mapped to an IFC abstract Concept;
e Abstract UML Classes can be mapped to concrete IFC Concept;

2 Track mapping diagrams

2.1 Track- and turnout panel (IFC Mapping)

2.1.1 Track panels (mapping)

Name:  Track pan I(mzpp ing)

Package: Track-and turnout panel (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types IfcElement
Entity. IfcElementAssembly
Predefined Type
PT Container
Select
Enumeration

property set +PredefinedType | 0.1

Quantity Set «PredefinedType» fz —————1 «PTContainer»
PEnum Type IfcElementAssemblyTypeEnum.TRACKPANEL| IfcElementAssemblyTypeEnum
Virtual Entity
Data Type
«PredefinedType»

D's”' Concept State IfcElementAssemblyTypeEnum.TURNOUTPANEL|<= - — -
Implemented

O Proposed
Proposed Modification

O oeprecatea « PredeflnedType»

D Approved IfcEl A blyTypeE DILATATIONPANEL|

C] Candidate < |

PIM concepts
D PIM

Table 1: Track panels (mapping)

2.2 Rail (IFC Mapping)

2.2.1 Trackrail (mapping)

© buildingSMART Railway Room page 10
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N, Tack i (mapoing)
Packsge: Al IFCMasoig)

R LR Segment on ss track par LR Segment on ss track pai LR Segment on ss track par LR Segment on ss track pa
O R Segment on track centreline| LR Segment on track centreline| [ R Segment on track centreline| |LR Segment on track centreline
Rack-rail Guard rail Rail Check rail
[m— ; 1 1 1
1 Cataer ' ' ' '
B s | ! i |
Jo— - Yo ype: «PredefinedType»
Progerty Set RACKRAIL RAIL CHECKRAIL IfcRailTypeEnum.BLADE
-
remmyve
sy = N N TN ]
oatatye ! i i [ !
«PTContainer» «PredefinedType» |
R IfcRailTypeEnum HfcRailTypeEnum.STOCKRAIL :
(O e [rer— |
o — : :
[ : i
- IfcRail |
o | ; | ‘
fomred + |
O ot v | |
4 ‘ IfcElement ' '
PIM concepts - L | |
Oem Mapping 4 I I
pdiusted licTrackElement
accordingto  [------- «PredefinedType»
new Modelling 7| felrackElementTypeEnum.FROG|
/EA e
6.12.2019
B «PTContainer
fcTrackElementTypeEnum | |  «PropertySet» | .
v . i
«PredefinedType» |
IfcMechanicalFastenerTypeEnum.RAILIOINT !
«PredefinedTypen «PredefinedType Half set of blades
Insulated Insulated Not Insulated Emergency IfcFastenerTypeEnum.WELD| IfcTrackElementTypeEnum.| NALF SET_OF_BLADES | ____
joint. joint with joint with fishplate -
fishplate fishplate
N
1
i
LR Point on ss track part] «PTContainen El
LR Point on track centerline| HcFastenerTypeEnum | """ IfcFastener
Abs_Joint

Table 2: Track rail (mapping)

2.3 Rail fastening (IFC Mapping)

2.3.1 Rail fastening (mapping)

Name: Rl fastening (mapping)
Package: Rai fastening (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types.
Entity
Predefined Type
PT Container

) seect
Enumeration
Property set
Quantity et
Pnum Type
VirualEntty
Data Type

PSM Concept State.

0.1
logical
I
osed Modification
8 Fez **":"“ o LR Point on ss track part|
D Deprecater LR Point on track centerline|
Approved

Fastening
O condicare

Half set of blades

A

PIM concepts -

e

Rail-pads

«PredefinedType»
IfcTrackElementTypeEnum.HALF_SET_OF_BLADES|

N
i
«PredefinedType» «PredefinedType» !

y RAILPAD yTypeEnum.SLIDINGCHAIR| «PTContainer»
IfcTrackElementTypeEnum

0 0 reetnedtye | 0.1
| |
| |

T
|
«PredefinedType» |
IfcMechanicalFastenerTypeEnum.RAILFASTENING | ‘
!
|
|
|
|

IfcTrackElement

«PTContainer»
IfcDiscreteAccessoryTypeEnum

A )

spredefinedType | 0.1

«PTContainer

+PredefinedType | 0.1

IfcElementComponent|
IfcMechanicalFastener|

IfcElementComponent IfcElemen
IfcDiscreteAccessory IfcBuiltElement

© buildingSMART Railway Room page 11
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Table 3: Rail fastening (mapping)

2.4 Sleeper (IFC Mapping)

2.4.1 Sleeper (mapping)

Name:  Sleeper (mapping)
Package: Sleeper (IFCMapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types
Entity
Predefined Type
PT Container

[ select
Enumeration
Property Set
Quantity Set

PEnum Type

Virtual Entity
Data Type 4
|
«PredefinedType» «PTContainer»

)

PSM Concept State +PredefinedType

IfcBuiltElementType

_|HcTrackElementTypeEnum.SLEEPER|<< - - - | IfcTrackElementTyp

O implemented
e

() Proposed Modification
D Deprecated

D Approved

1

Candidate
Check which definition
should be taken. Currently
PIM concepts both definitions (sleeper
D o and hollow sleeper) added.

Table 4: Sleeper (mapping)

2.5 Strengthening equipment (IFC Mapping)

2.5.1 Strengthening equipment (mapping)

© buildingSMART Railway Room page 12
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Name:  Srengthening equipment (mapping)
Package: Strengthening equipment IFC Mapping)

Author:  Gaude Marschal

TrackStructure|
Track part

IFC Object Types

ey
PrcetnedType
P Conainer

[P

Enumeration

Propery et
Quantiy set
Penum Type.
Vinual Entty
DataType

«PredefinedType»
IfcMemberTypeEnum.TIEBAR

PSM Concept state:

[ implementea «PredefinedType:
(O provosea IfewallTy L
[ Proposed Modiicaton

O oepeces )
([ aproved !
3 cancieaee

<

DR

«PredefinedType»

y

«PTContainer»

RAILBRACE|

«PTContainer» A +PredefinedType | 0.1

PIM concepts «Predefi ned?:; . «PTContainer» IfcBuiltElement
Oem [ v = yTyp tfeMember
«PredefinedType»
i i ANCHORBOLT|

+redefinedtype | 0.1

N

' IfcElementComponen

! «PredefinedType» IfcDiscreteAccessory.
«PTContainer» N RAIL

yp

Ifewall

These business requirements seem to contain several concepts:
- geometric representation
- product definition
- Material definition
ion 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 5: Strengthening equipment (mapping)

2.6 Ballast (IFC Mapping)

2.6.1 Ballast (mapping)
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Name:  Ballast (mapping)
Package: Ballast (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

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
Quantity Set LR Segment on track centreline LR Segment on track centreline
PEnum Type Ballast bed Earth mat

Virtual Entity

Data Type A A

«PredefinedType» «PredefinedType»
PSM Concept State i,
o . IfcCourseTypeEnum.BALLASTBED| | IfcCoveringTypeEnum.MEMBRANE
Implemente
O Proposed
Proposed Modification /:\ /|\
D Deprecated : :
D Approved «PTContainer» «PTContainer»
() candidate IfcCourseTypeEnum IfcCoveringTypeEnum
PIM concepts +PredefinedType 0..1 +PredefinedType 0.1
D PIM
IfcCourse IfcCovering
IfcElement
IfcBuiltElement

Table 6: Ballast (mapping)

2.7 Slab track (IFC Mapping)

2.7.1 Slab track (mapping)
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Nome:  Slab tack (mapping)
" 1ab vrack 1FC Mapoing)

o
Caude Marschal

0
O

¥ 0uilding SMART.

International home of openBIM

IFCObjectTypes ‘

BT Contaner

Track part

TrackStructure|

Select
Enumeration
propery Set
Quantiy set
PEnumType.
Vinual Entty
ot Type

PSM Conceptstate

Ep—
O s

ProposedModificaton

(Germ

«PredefinedType»

«PredefinedType»

y .ELASTIC_CUSHION|

N

T
n
|

PIM concepts

Do

IfcSlabTypeEnum. TRACKSLAB

«PredefinedType»
IfcSlabTypeEnum.

«PredefinedType»
.BASESLAB

«PTContainer» ‘

«PTContainer» ’

n
|

“predefioedtype | O

P |
IfcSlab ‘

N
Adjust definition, because

[T
ffcCovering

“predefinedype

0.

I N
1
«PredefinedType»
«PTContainer» IfcCoveringTypeEnum.INSULATION|
IfcSlabTypeEnum

currently too building related [~

«PTContainer»
IfcCoveringTypeEnum

Table 7: Slab track (mapping)

2.8 Track coverage (IFC Mapping)

2.8.1 Track coverage (mapping)

Name:
Package:
Version:
Author:

1.0
Claude Marschal

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

Data Type

PSM Concept State

(O implemented
0 proposes
Proposed Modification
D Deprecated
D Approved
[ candicate

PIM concepts

D PIM

+

Track coverage (mapping)
Track coverage (IFC Mapping)

Track part

TrackStructure|

Specific spatial
structure, level
crossing in common

&

-

«PredefinedType»
IfcPavementTypeEnum.PAVEMENT

«PredefinedType»
IfcSlabTypeEnum.TRACKSLAB

i

«PredefinedType»
IfcDiscreteAccessoryTypeEnum.SOUNDABSORPTION

© buildingSMART Railway Room

A\ N A
| N |
: |
Top T’Z':"(‘:::tt:mer:n - «PTContainer»
Uik Lo N IfcSlabTypeEnum
PredefinedType | 0..1 N AN From Common- +PredefinedType | 0..1
" schema,
Mapping
IfcBuiltElement| ] accv..)r.ding to IfcBuiltElement,
IfcPavement | decision at IfcSlab
Workshop
Zurich Dec.
2019

Table 8: Track coverage (mapping)
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2.9 Track sidewalk (IFC Mapping)

2.9.1 Track sidewalk (mapping)

Name:  Track sidewalk (mapping)
Package: Track sidewalk (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types

Entity
Predefined Type

PT Container

TrackStructure
Track part

Select

Enumeration
Property Set
Quantity Set
PEnum Type
Virtual Entity

Data Type

PSM Concept State

C] Implemented
D Proposed

IfcPavementTypeEnum.PAVEMENT

«PredefinedType»

Proposed Modification

D Deprecated

M\ el

D Approved
D Candidate

«PTContainer»
IfcPavementTypeEnum

PIM concepts

C] PIM

+PredefinedType 0.1

IfcBuiltElement
IfcPavement

Table 9: Track sidewalk (mapping)

2.10 Track alignment stops (IFC Mapping)

buildingSMART Railway Room
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2.10.1 Track alignment stops (mapping)

Name: Track alignment stops (mapping)
Package: Track alignment stops (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types TrackStructure
Entity Track part

Predefined Type

PT Container

. Select

Enumeration

. Property Set
Quantity Set

PEnum Type
Virtual Entity

Data Type

| |
PSM Concept State | |

() implemented «PredefinedType» «PredefinedType»
D Prapssed IfcimpactProtectionDeviceTypeEnum.BUMPER IfcTrackElementTypeEnum.TRACKENDOFALIGNMENT|

D Proposed Modification
D d

8 eprecate /:\ /:\
Approved | |

D Candidate ! L

«PTContainer» «PTContainer»
IfcimpactProtectionDeviceTypeEnum IfcTrackElementTypeEnum

PIM concepts

Oem

| +PredefinedType | 0.1
|
«substitute»

IfcBuiltElement
IfcTrackElement

+PredefinedType 0.1

IfcElementComponent
IfcimpactProtectionDevice

Table 10: Track alignment stops (mapping)

2.11 Survey (IFC Mapping)

2.11.1 Survey (mapping)

© buildingSMART Railway Room page 17
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Name:  Survey (mapping)
Package: Survey (IFC Mapping)
Version: 1.0

Author:  Claude Marschal

IFC Object Types TrackStructure
Track part

Entity

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»

IfcReferentTypeEnum.REFERENCEMARKER IfcSignTypeEnum.MARKER

PSM Concept State

C] Implemented
T G
D Proposed /:\ Se K

| ~ .

Proposed Modification . ~. . ,'
D R fFTCONT IfcRef REFERENCEMARKER is th
() Avproved IfcReferentTypeEnum CReferent. is the

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

D Candidate +PredefinedType 0..1

PIM concepts IfcPositioningElement|

[:] oM IfcReferent

Table 11: Survey (mapping)

2.12 Other equipment (IFC Mapping)

2.12.1 Other equipment (mapping)
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Name:  Other equipment (mapping)
Package: Other equipment (IFCMapping)

Version: 1.0
Author:  Claude Marschal

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

Data Type

PSM Concept tate
() implemented
O proveses

Proposed Modifcaton
L
B
(.

PIM concepts

o

International home of openBIM

TrackStructure|
Track part
1 Mapping
0 according
to prop
LR Point on ss track part| LR Segment on ss track part] Earthing of Energy
LR Point on track centerline| LR Segment on track centreline| Terminal  |---- | domain
Lubrication Abs_Mechanical equipment (Earthing
circuit)
: ; t N S 1 '
I | ! S
«PredefinedTypen ! Bloclfing Speed i B.ias loaded Track scale C | - ‘tP e
IfcDiscreteAccessoryTypeEnum.RAIL_LUBRICATION 1 device regulaton 1 inspectoq retardey e reE;e(I!Pe ke
| |
/?\ ey To be harmonised with | |
: 1 signalling 1
I |
I [ e - i
I i I
i i |
i i I
| ! |
i
| «PredefinedTypen i
| IfcDiscreteAccessoryTypeEnum.RAIL_MECHANICAL_EQUIPMENT }
I I
I I
i A i
: | I
i
! ! «PredefinedType»
: | y RAIL_MECHANICAL_EQUIPMENT_ASSEMBLY
| i
i
i | \
! I
| I

«PTContainer»

IfcDiscreteAccessoryTypeEnum yT

«PTContainer»

+PredefinedType | 0.1

+PredefinedType | 0.1

IfcElement.
IfcElementAssembly

IfcElementComponent]

IfcDiscreteAccessory

Table 12: Other equipment (mapping)

3 Energy mapping diagrams

3.1 Auxiliary Services (IFC Candidate)

3.1.1 Auxiliary Services - Mapping
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Table 13: Auxiliary Services - Mapping

3.2 Earthing Circuit (IFC Candidate)

3.2.1 Earthing Circuit - Mapping

Table 14: Earthing Circuit - Mapping

3.3 Earthing Line (IFC Candidate)

3.3.1 Earthing Line - 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

PSM Concept State

D Implemented
0 proposes
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

Oem

‘)buﬂdm SMART.

Internat|ona| home of openBIM

Overhead Energy Facility|
Overhead line part

- primaryPosition
- secondaryPosition

Stranded conductor
Earthing conductor

«PredefinedType» |- _ «PTContainer»
EARTHING IfcDistributionSystemEnum

+PredefinedType IfeSystem
o1 IfcDistributionSystem
IfcFlowSegment
IfcCableSegment

«PredefinedType» |- _ _ _ _ «PTContainer» +PredefinedType
CONDUCTORSEGMENT IfeCableSegmentTypeEnum |

Table 15: Earthing Line - Mapping

3.4 Electric Power Converter (IFC Candidate)

3.4.1 Electric Power Converter - Mapping

© buildingSMART Railway Room
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IFC Object Types
Entity
Predefined Type
PT Container
Select Railway energy facility|
Enumeration Power supply facility spatial structure
Property Set
Quantity Set Q
PEnum Type Energy conversion device
Virtual Entity Electric power converter
Data Type Z} Z} Z}
Rectifier ’ ‘ Inverter ’ ‘ Chopper ’

C] Implemented :
D Proposed :
|
|
|

Proposed Modification

D Deprecated

D Approved «PredefinedType» «PredefinedType» «PredefinedType»
RECTIFIER INVERTER CHOPPER
D Candidate

A\ M M

PSM Concept State A A A
| |
| |
| |
| |
| |
| |
| |

PIM concepts

[:] «PTContainer»
PIM IfcTransformerTypeEnum

+PredefinedType 0..1

IfcTransformer

v

IfcEnergyConversionDevice

IfcDistributionFlowElement|

Table 16: Electric Power Converter - Mapping

3.5 Electric Storage (IFC Candidate)

3.5.1 Electric Storage - Mapping

buildingSMART Railway Room page 22



(‘)buldm oSMART.

Internat|ona| home of openBIM

IFC Object Types

Entity

Predefined Type

Power supply facility spatial structure

Railway energy facili

PT Container
Select

Enumeration

Property Set
Quantity Set

Electric storage device

PEnum Type
Virtual Entity

Data Type

Capacitor Inductor

Battery

PSM Concept State

D Implemented
D Proposed

A A

A

Proposed Modification

D Deprecated

«PredefinedType» «PredefinedType»
CAPACITOR INDUCTOR

«PredefinedType»
BATTERY

D Approved
D Candidate

A\

PIM concepts

(Jem

«PTContainer»
IfcElectricFlowStorageDeviceTypeEnum

+PredefinedType

IfcElectricFlowStorageDevice

IfcFlowStorageDevice)|

Table 17: Electric Storage - Mapping

3.6 Feeder Line (IFC Candidate)

3.6.1 Feeder Line - Mapping
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IFC Object Types
Entity
Predefined Type
PT Container
Select

Enumeration

Property Set Overhead Energy Faciliy

head it
Quantity Set Overhead line part

PEnum Type

Virtual Entity
+PredefinedType

Feeder line _ «PredefinedTyper |- _ _ _ _ _ _ _ «PTContainem Ifesystem
ELECTRICAL IfcDistributionSystemEnum 0.1 lfcDistributionSystem

Data Type

PSM Concept State

() implemented

D Proposed +PredefinedType

Proposed Modification Stranded conductol

D Deprecated Feeder wire _ «predefinedTyper |- _ _ _ _ _ _ _ «PTContainer» IfcFlowSegmen
CONDUCTORSEGMENT IfcCableSegmentTypeEnum | o ; HfcCableSegment
0 soprone

PIM concepts

D PIM
Table 18: Feeder Line - Mapping

3.7 Instrument Transformer (IFC Candidate) [OK2]

3.7.1 Instrument Transformer - Mapping

IFC Object Types Railway energy facility
Power supply facility spatial structure

Entity

Predefined Type
PT Container

Select

Enumeration Energy conversion device|

Instrument transformer
Property Set

Quantity Set
PEnum Type
Virtual Entity

BEE R Combined transformer Current transformer Voltage transformer

D Implemented !
D Proposed ,”
Proposed Modification K
D Deprecated ,’/
C] Approved ,”
G Candidate ,”

Need to modify previous
name of the
predefinedType witch
was AMMETER

Voltmetric relay

PSM Concept State ; A A
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
. L

«PredefinedType»
AMPERMETER

«PredefinedType» |~ ~ -
VOLTMETER

=7

PIM concept '
concepts N I «PredefinedType»
() e ’ COMBINED

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.

«PTContainer»
IfcFlowlnstrumentTypeEnum

+PredefinedType | 0.1

IfcDistributionControlElement|

IfcFlowlnstrument

Table 19: Instrument Transformer - Mapping
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3.8 Mooring (IFC Candidate)

3.8.1 Mooring - Mapping

Overhead Energy Facilty|
Overhead ine part
IFC Object Types
Entity
Predefined Type Overhead line infrastructure reservation|
PT Container Mooring zone
Select
Enumeration
Property Set
Quantity Set
PEnum Type Mooring system
Virtual Entity
Data Type A
|
|
|
|
PSM Concept State |
0CS foundation Anchoring bar Tensioning equipment N
(3 implemented |
I
D Proposed A 7‘ |
I
Proposed Modification i ‘ : !
O oveprecated } ! ! }
3 Approved ! I I }
D Condit i } Balance weight tensioner Hydraulics tensioner Spring tensioner } |
| | !
| | 1
I I
| 3 5 o
| | | |
PIM concepts | | | | |
| 1
I
D PIM ! !
} | PropertyS: «PropertyS PropertySe
1 : BalanceWeig! HydraulicTe SpringTe
! | |
! | | |
| A A A | |
| I | | |
| I | | |
| | | | J— !
! | | I r I
| | | : |
| | |
| | |
ype yp «PredefinedType» «PredefinedTypen
PAD_FOOTING BRACE TENSIONING EQUIPMENT MOORING SYSTEM
A
«PTContainer «PTContainer «PTContainen «PTContainer
IfcFootingTypeEnum IfeMemberTypeEnum IfeDiscreteAccessoryTypeEnum IfeBuiltSystemTypeEnum
+PredefinedType ‘ 0.1 +PredefinedType ‘ 0.1 +PredefinedType | 0.1 +PredefinedType ‘ 0.1
IfcBuiltElement IfcBuiltElement| IfcElementComponent IfeSystem|
IfcFooting IficMember IfcDiscreteAccessory lcBuittSystem

Table 20: Mooring - Mapping

3.9 Overhead Contact Line System (IFC Candidate)

3.9.1 Overhead Contact Line System - 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

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

D PIM

3.10 OverHead Line Supporting (IFC Candidate)

O

¥ 0uilding SMART.

\) International home of openBIM

Overhead Energy Faciliy
Overhead line part
Overhead contact line system
<f <f i
|
|
Overhead contact line Catenary system !
I
|
|
,,,,,, | |
| 1
| 1
| 1
| |
? ? ? ? ? | 1
Solid conductor| P e | |
i Stitch wire Dropper i |
Contact wire Catenary wire sign and Signal | |
| |
1 I
1 I
! 1 | | 1 !
! | I I | !
! | | | 1 !
! | | | 1 !
! | | | 1 !
! 1 | | | !
! | I I | !
! | | | 1 !
! | | | 1 !
! | | | 1 !
! 1 ! I v | !
inedTy pe ype: inedTy... YPe inedType YPe
CONTACT WIRE SEGMENT STITCHWIRE DROPPER CATENARY WIRE CATENARY SYSTEM OVERHEAD CONTACTLINE
SYSTEM
) ) A\ ) R 7
I I | I \ /
| I | I N /
I I | |
«PTContainer» CAREETEI «PTContainer
fcCableSegmentTypeEnum IfcCableCarrierSegmentTypeEnum IfcDistributionSystemEnum
+PredefinedType | 0.1 +PredefinedType | 0..1 +PredefinedType | 0..1
IfcFlowSegment IfcFlowSegment IfcSystem.
IfcCableSegment IfcCableCarrierSegment IfcDistributionSystem

Table 21: Overhead Contact Line System - Mapping

3.10.1 OCS Support - 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

PSM Concept State

(O implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
O cndidate

PIM concepts

D PIM

X

W

bwldmgS/\/\HﬂT

International home of openBIM

Overhead line infrastructure reservation

Energy infrastructure w:lumel

3.10.2 OCS Suspension - Mapping

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

Data Type

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

O em

A

‘ OCS supporting system |
|
| «
1.
|
|
0CS foundation OCs fitting | OCS supporting elements | | 0CS suspension
I
|
| | |
I I |
I I |
| | I
| | I
| | |
| | |
| | | ocs fastening| Suffix pﬂst Bearer structure Stay Cross beam |
| | |
| | A A A !
| | | [ | | | !
! ! | [ | | | !
! ! | [ | | | !
I | | [ | | | !
! ! | —J 1 | | | !
! ! | T | | | !
! ! | [ | | | !
! ! | [ | | | !
! ! | [ | | | !
! ! | [ | | | !
! ! | [ | | | :
! ! [ [ | | |
«PredefinedTy... «Predefin... «Predefin... perty P V.. yp
PAD_FOOTING MAST POST t_BearerStr BRACE RIGID_FRAME SUPPORTING ASSEMBLY
Isinsulated:
A\ A ) A A A A
| | | | | | |
! | | | ! | |
| [ —————— e _EE=———cE-
«PTContainers | | «PTContainer» «PTContainer»
IfcFootingTypeEnum | | IfcMemberTypeEnum IfcElementAssembly TypeEnum
| ol
+PredefinedType | 0.1 : +PredefinedType | 0.1 +PredefinedType | 0..1
|
|
|
I
1
IfcBuiltElement IfcElementComponen IfcBuiltElement IfcElement
IfcFooting IfcMechanicalFastener IfcMember IfcElementAssembly
Table 22: OCS Support - Mapping
Energy infrastructure volume)
Overhead line infrastructure reservation
OCS supporting system
1%
OCS suspension I «PredefinedType»
SUSPENSION ASSEMBLY
T
|
? ‘ A i
! I
|
|
" o |
0OCS fastening l ‘ Support bracket | ‘ Cantilever assembly _ |
|
|
|
|
|

"

«PropertySet
et_MechanicalFa:

«PredefinedType»
BRACKET

A\

\

|

|

|

| «PTContainer

: IfcDiscreteAccessoryTypeEnum
|

| +PredefinedType 0.1

|

|

1

IfcElementComponent| IfcElementComponent|
IfcMechanicalFastener IfcDiscreteAccessory

Table 23: OCS Suspension - Mapping
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3.11 Power Transformer (IFC Candidate)

3.11.1 Power Transformer - Mapping

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

PSM Concept State

[:] Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

O em

Railway energy facility]

Power supply facility spatial structure

Autotransformer post

Substation

I i

!

Box Type Substation

Power transformer

Energy conversion device|

AN

ways: .
- as part of a substation OR e

- as part of an Autotransformer post
This requirement will be used for MVDs
using the possibility of defining
relationships

Auto transformer is aggregated on 2 .

Autotransformer Booster Auxiliary Decoupler

transformer transformer transformer

Traction
transformer

D L AN

«enumeration,PEnumType»
PEnum_VolategAndCurrentTransformerType

AUTO TRANSFORMER
AUXILIARY TRANSFORMER
TRACTION TRANSFORMER
DECOUPLER TRANSFORMER
BOOSTER TRANSFORMER

«PropertySet»
Pset_VoltageAndCurrentTrans|

rType: PEnum_VolategAndCurrentTransfo

A

«PredefinedType»
COMBINED

A\

«PTContainer»
IfcTransformerTypeEnum

+PredefinedType 0..1

IfcEnergyConversionDevice
IfcTransformer

Table 24: Power Transformer - Mapping

3.12 Protecting Devices (IFC Candidate)

3.12.1 Protecting Devices - Mapping
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PIM concepts

Table 25: Protecting Devices - Mapping

3.13 Regulating Devices (IFC Candidate)

3.13.1 Regulating Devices - Mapping
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IFC Object Types

Entity

Predefined Type [
PT Container

Power supply facility spatial structure

Railway. energyfaalm]

Select

Enumeration

?

Property Set
Quantity Set [

PEnUm Type

Regulating devices

Virtual Entity
Data Type

f

I

[ Filters

Compensator equipment

(=

PSM Concept State !

1 > 1

Coherent with harmonic Filter mapping

| T
|:| Implemented | [ High voltage booster (HVB) ] Unbalahcing compensator
I I
3 proposea I L
\ I
Proposed Modification i |
I |
D Deprecated I M
\ B I
D Approved | Lo
I N I
[ candicate i b
| .
I ' I
! |
«PredefinedType» «PredefinedType»
ELECTRONICFILTER 'COMPENSATOR
PIM concepts
A\ A\
Oem | |
I I
I I
L |
2] e ]
J J
+PredefinedType | 0.1 +PredefinedType | 0.1
IfcElectricFlowTreatmentDevice i
IfcElectricFlowStorageDevice

IfeDi nFlowElement]

IfcFlowTreatmentDevice

(Definition: A device that constantly injects
currents that precisely correspond to the
harmonic components drawn by the load.

)

«PredefinedType»
ELECTRICACTUATOR

«PTContainer»
IfcActuatorTypeEnum

+PredefinedType | 0.1

IfeDistributionControlElement]
IfcActuator

Table 26: Regulating Devices - Mapping

3.14 Return Circuit (IFC Candidate)

3.14.1 Return Circuit - 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

PSM Concept State

D Implemented
) ropeses
Proposed Modification
0] seprecaes
) spproves
C] Candidate

PIM concepts

D PIM

X

W

bwldmgS/\/\HﬂT
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Energy return current zone

Energy reserved volume|

Return circuit

i

i

i

i

i

I Rail joint bond I I Anti trespassing guardl |

Return conductor I | Boosting cable I I Return cable I | Return busbar I

"

|
|
|
|
|
|
|
|
|
|
|
|

A

T 7

-

+

«PredefinedType» «PredefinedTy... «PredefinedType» ype» ype» «PredefinedType»
RAILJOINT FENCE CONDUCTORSEGMENT CABLE SEGMENT BUSBARSEGMENT RETURN CIRCUIT
A A ) ) A M
| | | | | |
| | | | | |
| | | | | |
I I | | | I
«PTContainer» «PTContainer» «PTContainer» «PTContainer»
i ypeEnum IfcCableSegmentTypeEnum IfcDistributionSystemEnum |
PredefinedType | 0..1 +PredefinedType | 0.1 0.1 +PredefinedType | 0.1
+PredefinedType
IfcFlowSegment| IfcSystem
IfcMechanicalFastener IfcRailing IfcCableSegment IfcDistributionSystem

Table 27: Return Circuit - Mapping

3.15 Sectioning (IFC Candidate)

3.15.1 Sectioning - 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

PSM Concept State

C] Implemented
C] Proposed

Proposed Modification

D Deprecated
D Approved
D Candidate

PIM concepts

[:] PIM

3.16 Shared (IFC Candidate)

3.16.1 Shared - Mapping

buildingSMART Railway Room

Overhead Energy Facility|

Overhead line part

Sectioning device

7

Natural section insulator

I

«PropertySet»
Pset_NaturalSectionlnsulator

A\

I

7

Section insulator

L

«PropertySet»
Pset_Sectionlnsulator

A\

«PredefinedType»
INSULATOR

M

«PTContainer»
IfcDiscreteAccessoryTypeEnum

+PredefinedType

0..1

IfcElementComponent|

IfcDiscreteAccessory

Table 28: Sectioning - Mapping
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Flectrcalconnector 0CS foundation Protection
g and g
ery Set T
[ Electrcalconductor ]
antiy Set
um Typ
I Entity
pe
mmmmmmm uctor Cable Insulated cable: Busbar Noninsulated | | Sold conductor
conductor
i
mmmmmmmmmmmmmmmmmmmmmmmmm PredeinedType
PAD_FOOTING ICTORAL visu,
PIM concepts Z
v < Y 7 g A R R
D M ~ \ ’ e | | |
-
~
PTContaines «@TContainers «@TContainers «PTContainer
HeCableSegmentTypetn um fcFootingTypeEnu eSignTypeEn wm fesignafTypeEnu
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
= 1 ) )
. $ 0 OB - 3 | B =

Table 29: Shared - Mapping

3.17 Substation Control Equipment and technical building (IFC Candidate)

3.17.1 SubstationControlEquipment - Mapping

PIM concepts

| |
Oom [ ,,,,,,,,,,,,,,

Table 30: SubstationControlEquipment - Mapping

3.18 Switch (IFC Candidate)

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

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
) e
D Candidate

PIM concepts

D PIM

A’)bu”dmgS/\/\HﬂT

+
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Power supply facility spatial structure

Railway energy facility

A

Switch
Fuse disconnector Emergency Startand stop Traction switching equipement
switch off equipment

A A

!

!

Switch cabinet

Actuator

A

"

"

P

«PredefinedType» «Predefined... «Predefined... «PredefinedType» «PredefinedType» «PredefinedType»
FUSEDISCONNECTOR EMERGENCYSTOP| START-AND- TECHNICAL CABINET ELECTRICACTUATOR TRACTION SWITCHING
STOP ASSEMBLY
EQUIPMENT

) ) M ) M

| | /\ | | |

| | I ! I

| | ! I | I

1 1 ! I | I

| | ! I [ I

1 L | L L L
«PTContainer» «PTContainer» «PTContainer» «PTContainer» «PTContainer»

IfcProtectiveDeviceTypeEnum IfcSwitchingDeviceTypeEnum IfcFurnitureTypeEnum | IfcActuatorTypeEnum IfcElementAssemblyTypeEnum

redefinedType 0.1

+PredefinedType | 0.1

+PredefinedType | O..1

+PredefinedType | 0.1

IfcFlowController|
IfcProtectiveDevice

IfcFlowControlles
IfcSwitchingDevice

Ifc
IfcFurniture

IfcActuator

Table 31: Switch - Mapping

3.19 Underground Facilities (IFC Candidate)

3.19.1 Underground Facilities - 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

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

D PIM

buildingSMART Railway Room
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Energy underground line zone

Energy reserved volume|

?

| Underground facilities

2

2

2

| Cable chamber

| |

Cable sheathing | l

| Electric gutter l

Cable gantry

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |
«PredefinedType» «PredefinedType» «PredefinedType» «PredefinedType» «Predefin... «PredefinedType»
INSPECTION PIT INSPECTIONCHAMBER MANHOLE CABLE ARRANGER CABLE CABLETRAYSEGMENT

BRACKET
A ) A n

A !

«PTContainer»
IfcDistri

«PTContainer»
IfcDiscreteAccessoryTypeEnum

«PTContainer»
IfcCableCarrierSegmentTypeEnum

+PredefinedType | 0..1

+PredefinedType | 0..1

+PredefinedType | 0.1

IfcDistributionFlowElement|
IfcDistributionChamber Element

IfcElementComponent|
IfcDiscreteAccessory

IfcFlowSegment|
IfcCableCarrierSegment

Table 32: Underground Facilities - Mapping
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4 Signalling mapping diagrams

4.1 Axle counting equipment (IFC Mapping)

4.1.1 Axle counting equipment (mapping)

IFC Object Types

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

Data Type

PSM Concept State

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

PIM concepts

(Jem

Evaluator

:

Abs_Signalling equipment

| Axle counting equipment

- Primary positioning: Line At
Secondary positioning: Track At

A

«PredefinedType»

COMPUTER

Detector
Wheel detector

A

«PTContainer»

IfcC icati A

Ty

«PredefinedType»
WHEEL SENSOR

A

+PredefinedType 0.1

«PTContainer»
IfcSensorTypeEnum

IfcFlowTerminal

IfcCc icatiol

+PredefinedType 0.1

Table 33: Axle counting equipment (mapping)

4.2 Balise (IFC Mapping)

4.2.1 Balise (mapping)

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

Data Type

PSM Concept State

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

PIM concepts

[:] PIM

Abs_Signalling equipment

Balise

Primary positioning: Line At
Secondary positioning: Track At

Active balise ’ ‘ Passive balise

Table 34: Balise (mapping)

4.3 Cable and Wire (IFC Mapping)

4.3.1 Cable and Wire (mapping)
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<t--- TRANSPONDER

IfcFlowTerminall

IfcCommunicationsAppliance

+PredefinedType | 0..1

«PTContainer»
1feC icationsApplianceTyg

v

«PredefinedType»

v

«PropertySet»
Pset_TransponderGener:

IsActive: boolean
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IFC Object Types Cable and Wire
Entity
T
Predefined Type contains

PT Container

Select Cable pit Cable UTX

——< Cable route <F+—

Enumeration

FERL T2 \\ Cable trench Cable bridge «PropertySet»
Virtual Entity \ Pset_CableConduitGeneral
Data Type \

\

IsUnderground: boolean

A

Property Set
Quantity Set A I> A
| \
|
|
|
|
|
' ' A &
|
PSM Concept State ! \ : \ N /
C] Implemented : «PredefinedType» | \ //
| INSPECTION PIT | \ /
D Proposed A - | \\ ,
|
Proposed Modification : : | /
| n
D Deprecated : : «PredefinedType»
D 1 «PredefinedType» CONDUIT SEGMENT
Approved | | TRENCH /\
' l ) Y \
Candidate T T
| | A :
: : | PTContai
| «PTContainer»
P concepts : I T IfcCableCarrierSegmentTypeEnum
C] PIM : «PredefinedType» |
! A : +PredefinedType 0.1
! I
' |
! I

IfcCableCarrierSegment

«PTContainer»
IfcDistributi ElementTy

+PredefinedType 0.1

IfcFlowSegment

¥

IfcDistributionChamberElement

IfcDistributionFlowElement

IfcElement|

IfcDistributionElement

Table 35: Cable and Wire (mapping)

4.4 Detector types (IFC Mapping)

4.4.1 Detector types (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

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

Oem

Abs_Signalling equipment

«PredefinedType» o
TRAIN SENSOR D
M
: Detector
| Fall detector ] T q
| - Primary positioning: Line At
| 1> - secondary positioning: Track At
v
A=
_-—
T
«PredefinedType» | Rocicfall ot A
OBSTACLE SENSOR |
- -
|
|
! ———— ) —
\ ~~_ |
A TN \7
! S~ T S ;
| | ﬁ Level Crossing eqipment] Turnout signalling equipment|
| I Obstacle detector Point closure detector
! I
| | - Primary positioning: Track At
! I
| I
! I
! I
! I
| | Strong wind detector Hot axle box detector
! I
! I
o K K
| |
| |
! I
I !
| | |
| | «PredefinedType» |
! I WIND SENSOR |
! I
T
| | I A
! S - 1
| ~_ «PredefinedType» I
| ~So HEAT SENSOR |
| ~ +
| S~ l:\ |
I ~ !
|
|
|

4.5 Housing (IFC Mapping)

«PTContainer»
IfcSensorTypeEnum

+PredefinedType | 0.1

IfcDistributionControlElement]
IfcSensor

4.5.1 Housing + Trackside Battery (mapping)

buildingSMART Railway Room
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Table 36: Detector types (mapping)

Axle counting equipment]
Wheel detector

"

«PredefinedType»
WHEEL SENSOR

)

«PredefinedType» |
TURNOUT CLOSURE |
SENSOR |




D buildingSMART

International home of openBIM

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

PSM Concept State

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

PIM concepts

Oem

O

Abs_Signalling equipment

+provides energy to

Battery +is located

+provides|
protection tlo

=

houses

Housing

A\

|
|
|
|
1 Box Cabinet
|
I Primary positioning: Line At - Primary positioning: Line At
| Secondary positioning: Track At - Secondary positioning: Track At
«PredefinedType» 4] I> A
BATTERY / \ \
/ \
A / \ «PredefinedType»
| // \\ TECHNICAL CABINET
«PTContainer» / \ /\
IfcElectricFlowStorageDeviceTypeEnum // \\ :
- / Y «PTContainer»
+PredefinedType 0.1 , \ \fcFurnitureTypeEnum
/ \
IfcFlowStorageDevice| ! \ +PredefinedType 0.1
IfcElectricFlowStorageDevice / \
\\ IfcFurnishingElement]
\ IfcFurniture
\
\
\
«PredefinedType» «PredefinedType»
DATA POWER
~ 7
N Ve
N p
«PTContainer»
IfcJunctionBoxTypeEnum
+PredefinedType 0.1
IfcFlowFitting|
IfcJunctionBox

Table 37: Housing + Trackside Battery (mapping)

4.6 Level Crossing equipment (IFC Mapping)

4.6.1 Level Crossing equipment (mapping)
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PIM concepts

Oem

Table 38: Level Crossing equipment (mapping)

4.7 Local operation device (IFC Mapping)

4.7.1 Local operation device (mapping)
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IFC Object Types Abs_Signalling equipment

Entity
Predefined Type

PT Container

Select +locally 0--1

Enumeration actuates

Property Set

Quantity Set Local operation device

PEnum Type - Primary positioning: Line At

Virtual Entity - Secondary positioning: Track At

Data Type

PSM Concept State

C] Implemented Lever Push button
D Proposed

D Deprecated

Proposed Modification A A
~

| ~ |

I = I

D Approved | «PredefinedType» |

n | HYDRAULICACTUATOR |

Candidate | |

| |

| A |

PIM concepts ' : '

«PredefinedType» | «PredefinedType»
D PIM HAND OPERATED ACTUATOR | ELECTRICACTUATOR
|
ASN I _=7
~ | -
~ -
~ L =

«PTContainer»
IfcActuatorTypeEnum

+PredefinedType 0..1

IfcDistributionControlElement|
IfcActuator

Table 39: Local operation device (mapping)

4.8 Lock (IFC Mapping)

4.8.1 Lock (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

PSM Concept State

D Implemented
D Proposed

Proposed Modification

D Deprecated
D Approved
D Candidate

PIM concepts

Oem

X
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IfcElementComponent|
IfcDiscreteAccessory
+PredefinedType | 0..1
«PTContainer»
IfcDiscreteAccessoryTypeEnum
-
-
-
-
-
N -
IfcRelAggregates can be used o «PredefinedType» Vi
LOCK
] T
T N
. | ~
' | N
s | ~
| N
Lockable device release N Lock combination
| A
- Primary positioning: Line At : - Primary positioning: Line At
- Secondary positioning: Track At | - Secondary positioning: Track At
|
1 | 1
|
|
|
|
.................... {xor} e e e e e e e e e e mmemmeaan
|
+is part of —— +combined into
- Primary positioning: Track At
1 I ry positioning 1%

Abs_Signalling equipment

Table 40: Lock (mapping)

4.9 Signal (IFC Mapping)

4.9.1 Signal (mapping)

IFC Object Types
Entiy
Predefined Type
PT Container
Select
Enumeration
Property Set
Quantiy Set
PEnum Type
Virtual Entiy

DataType

PSM Concept State
]
(O

Prsedadtiton
(@) et
e
O crn

PIM concepts

@)

buildingSMART

PredefinedTypen
RIGID_FRAME

«PredefinedTypen
posT

T
|
|
|
|
|
|
T
|
|
|
L
1
|
|
|
|
|
|
|
|
|
|
|
|

- Primary positioning: Line At

- Secondary positioning: Track At

1t

HcElementAssembly

oo
+PredefinedType =

Ifeklement
HeDistributionElement

IfeDistributionFlowElement

SO «PTContainers
cElementAssemblyTypeEnum
T
'
«PredefinedType»
A
|
[
[
/A
/ \
| \
I \
| \
| \
| \
/ \
| \
/ \
supports ! |
ia / \
| \
| \ +an
/ \ aispay
| \
! \ sgalfame |
I on \
| \
«PredefinedTypen
NON-PHYSICALSIGNAL
<
\
\
| \
fcProduct
‘ Physical Signal IfcAnnciEg)

Primary positoning: Line At

Secondary positioning: Track At

]q_{ [RRe—

—

Railway Room
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Table 41: Signal (mapping)

4.10 Track Circuit (IFC Mapping)

4.10.1 Track Circuit (mapping)

IFC Object Types

ety eooup Heuisystem

e Toe worm  f—]
rcomaer ‘

JPRP— ‘

PIM concepts.

W

«PredefinedTypen
RAILIOINT

Table 42: Track Circuit (mapping)

4.11 Train protection equipment (IFC Mapping)

4.11.1 Train protection equipment (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

PSM Concept State

D Implemented
D Proposed
Proposed Modification
D Deprecated
D Approved
D Candidate

PIM concepts

D PIM

@9 buildingSMART.
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Abs_Signalling equipment

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

A

«PredefinedType»
CABLE SEGMENT

A

«PTContainer»
IfcCableSegmentTypeEnum

Iy Iy

| |
\ 1

«PredefinedType»
RAILWAY CROCODILE

«PredefinedType»
RAILWAY DETONATOR

+PredefinedType 0.1

IfcFlowSegment|

IfcCableSegment

X 7
\\ //
™ v

«PTContainer»
IfcAlarmTypeEnum

+PredefinedType 0.1

IfeDis

IfcAlarm

Table 43: Train protection equipment (mapping)

4.12 Turnout signalling equipment (IFC Mapping)

4.12.1 Turnout signalling equipment (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

PSM Concept State

D Implemented
D Proposed

Proposed Modification
D Deprecated
(]
D Candidate

PIM concepts

D PIM
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Detector
Point closure detector

Primary positioning: Track At

Abs_Signalling equipment

fcHeatExchanger

IfcEnergyConversionDevice|

+PredefinedType | 0.1

«PTContainer
IfcHeatExchangerTypeEnum
Turnout signalling equipment
v
«PredefinedType»
TURNOUT HEATING
o a———
{ONLY IF the i

+is mountedon 0.1

of IfcHeatExchanger will be re-
written. Otherwise we add a

| T | new PredefinedType to

| | TypeEnum}

«PredefinedType» Turnout heating
TURNOUT CLOSURE SENSOR
Primary positioning: Track At
A Point machine
| .
| Primary positioning: Track At <F - _
«PTContainer»
IfcSensor TypeEnum /
+PredefinedType | 0.1 «PredefinedType»
ng device Externallocking device HYDRAULICACTUATOR
e - Primary positioning: Track At - Primary positioning: Line At

Secondary positioning: Track At

«PredefinedType»
POINT MACHINE MOUNTING DEVICE

«PredefinedType»
POINT MACHINE LOCKING DEVICE

~

=

IfcDiscreteAccessoryTypeEnum

«PTContainer»

+PredefinedType ‘ 0.1

IfcElementComponent]

IfcDiscreteAccessory

Table 44: Turnout signalling equipment (mapping)

4.13 Vehicle barring/breaking device (IFC Mapping)

4.13.1 Vehicle barring/breaking device (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

PSM Concept State

D Implemented
O e
Proposed Modification
D Deprecated
O rovea
[:] Candidate

PIM concepts

O em
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Abs_Signalling equipment

Trackside vehicle barring device

Primary positioning: Line At
Secondary positioning: Track At

Trackside vehicle braking device

- Primary positioning: Line At
- Secondary positioning: Track At

!

IfcBuiltElement

IfcElement

Derailer Scotch block Vehicle stop Train stop
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Table 45: Vehicle barring/breaking device (mapping)

5 Telecom mapping diagrams

5.1 Cabling & Cables (IFC Mapping)

5.1.1 Cables (mapping)
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Table 46: Cables (mapping)

5.2 Cabling (mapping)
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Table 47: Cabling (mapping)

5.3 Fixed telephony system (IFC Mapping)

5.3.1 Fixed telephony system (mapping)
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Table 48: Fixed telephony system (mapping)

5.4 Fixed transmission network (IFC Mapping)

5.4.1 Fixed transmission network (mapping)
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|
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Table 49: Fixed transmission network (mapping)

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

5.5.1 Mobile network (GSMR - WiFi - LTE) (mapping)
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Table 50: Mobile network (GSMR - WiFi - LTE) (mapping)

5.6 Railway natural disaster and Foreign object intrusion monitoring system
(IFC Mapping)

5.6.1 Railway natural disaster and Foreign object intrusion monitoring system
(mapping)
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Name:  Railway natural disaster and Foreign object intrusion monitoring system (mapping)
Package: Railway natural disaster and Foreign object intrusion monitoring system (IFC Mapping)

Version: 1.0
Author: ~ ChiZhang

n

Telecom active equipment

Abs_telecom object|

«PredefinedType»
IfeSensorTypeEnum. SNOWDEPTHSENSOR [ —

)

«PredefinedType»
IfeSensorTypeEnum. RAINSENSOR

Sensor
Snow depth Earthquake Foreign object dual
meter accelerometer power network
X sensor
% _ 7[% Rain gauge Anemometrograph | A

T
|
|
|

«PTContainer»
IfcSensor TypeEnum

+PredefinedType | 0.1

IfcDistributionControlElement]
IfcSensor
PSM Concept State IFC Object Types
C] Implemented Entity
D Proposed Predefined Type
G Proposed Modification PT Container
D Deprecated [0 select
D PrzE Enumeration
D Gandidate [ property set
Quantity Set
PEnum Type
PIM concepts Virtual Entity

D PIM Data Type

Table 51: Railway natural disaster and Foreign object intrusion monitoring system (mapping)
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Data R
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5.7 Support and laying infrastructure (IFC Mapping)

5.7.1 Support and laying infrastructure (mapping)
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Table 52: Support and laying infrastructure (mapping)

PIM concepts

O

5.8 Telecom interfaces (IFC Mapping)

5.8.1 Telecom interfaces (mapping)
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Table 53: Telecom interfaces (mapping)

5.9 Ticketing system (IFC Mapping)

5.9.1 Ticketing system (mapping)
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Table 54: Ticketing system (mapping)

5.10.1 Wired access network (mapping)
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Name:  Wired access network (mapping)
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Version: 1.0
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Table 55: Wired access network (mapping)
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6 Common - Shared mapping diagrams

6.1 Alignment (IFC Mapping)

6.1.1 Alignment Curve - Mapping

PSM Concept State

D Implemented

3 rroposed
Proposed Modification
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() Approvea

[ candicate
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Topology
reference::
Track Node

7
IFC Object Types «substituten «substitute»
7’ - ~
Entity / N
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Quantity Set
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Data Type :IfcBoundedCurve
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IfcGeometricConstraintResource::
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Connectivity

Topology reference::
Track Section
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+Horizontal | 1..1
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IfcAlignment2DHorizontal

- StartDistAlong: IfclengthMeasure [0..1]

Table 57: Alignment Curve - Mapping

6.1.2 Cant Alignment - Mapping

© buildingSMART Railway Room
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Data Type
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Alignment Representation:: o description::Alignment
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- Smoothing: boolean
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- IsStartRadiusCCW: IfcBoolean - Initial Radius: double
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- TransitionCurveType: IfcTransitionCurveType

Table 58: Cant Alignment - Mapping

6.1.3 Horizontal Alignment - Mapping
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Data Type yResource:: D
- StartDirection: IfcPlaneAngleMeasure
- Segmentlength: IfcPositiveLengthMeasure
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yResource::IfcCircularAr
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- IsStartRadiusCCW: IfcBoolean

- IsEndRadiusCCW: IfcBoolean

- TransitionCurveType: IfcTransitionCurveType
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Parameterized description::
Alignment Horizontal Segment

- Starting Point: Cartesian Point
Starting Direction: double

- Segment Length: double

- Tangential Continuity: enum

A

Parameterized
description::
Alignment Horizontal
Segment Line

- >

Parameterized
description::
Alignment Horizontal
Segment Arc

- Radius: double

Table 59: Horizontal Alignment - Mapping

6.1.4 Vertical Alignment - Mapping
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D Py IfcAlignment2DVertical
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R IfcGeometricConstraintResource:: - Starting Point: Distance Along (Point)
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D PIM
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IfcAlignment2DVerSegParabolicArc

ParabolaConstant: IfcPositiveLengthMeasure
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Parameterized
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Segment Line

icConstrail cg:

:IfcAlignment2DVerSegline

Parameterized
description::
Alignment Vertical
Segment Arc

IfcGeometricConstraintResource::
IfcAlignment2DVerSegCircularArc

Radius: IfcPositiveLengthMeasure
- IsConvex: IfcBoolean

- Radius: double

Alignment Representation::

IfcAlignment2DVerSegTransition
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Table 60: Vertical Alignment - Mapping

6.2 Spatial (IFC Mapping)

6.2.1 Track spatial structure (mapping)
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Table 61: Track spatial structure (mapping)

6.2.2 Shared spatial structure - overview (mapping)
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Table 62: Shared spatial structure - overview (mapping)

6.2.3 Shared spatial structure - railway (mapping)
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Table 63: Shared spatial structure - railway (mapping)

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

6.2.4 Shared spatial structure - domain reserved volumes (mapping)
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Table 64: Shared spatial structure - domain reserved volumes (mapping)
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