The Family Tree of Success

* Transparency is the mother of trust

 Trust Is the mother of cooperation

« Cooperation is the mother of success

« So transparency iIs the great grandmother of success

buildingSMART Spain | IFEMA | 15. January 2020 @ IFC RHIL
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BIM-Basics

for
Railway Infrastructure

%\@ First Steps in the D.A.CH Region
%\@ buildingSMART International
%\@ IfcRalil Project

%\@ Deliverables from Phase 1
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First Ideas in the D.A.CH Region 0B ©BB, ma
2015-2017 Railway

CRBIM1002—2015 UCTURE A RAILWAY LINESIDE

STRUCTURE

Ensure and distribute:
 Digital Representation

completely | comprehensive | applicable

* Entire
Railway Eco System

* Entire System Lifecycle

DEVELOPE
MENT PLANNING BUILD REMOVAL
HOMOGENEOQOUS

Rai lway BIM Data Standard
(Version 1.0)

China Railway BIM Alliance
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BIM@rail Maturity Level Cube
Focus on Open Standards

BIG|OPEN
BIM
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PROCESS STAGES
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One Year from Signing the MoU until the Start of
IfcRalil Project & Railway Room

COL-LEGI D'APARELLADORS, ARQUITECTES TECNICS
| ENGINYERS D’EDIFICACIO DE BARCELONA

Signing MoU ifcRail Foundation of RWR and signing ifcRail Project
at bSI Summit Barcelona 04/2017 at bSI Summit Paris 03/2018

Research Group

n
/A 'N
Transport Sector

:??ilwstay t -msm (e SBB CFF FFS INFRA
nfrastructure ‘ ’
Owners ANY] ‘ ( Swedish and
, RF’/ \I/l TRAFI KVER KET B . Finish _Transport
VAY LA Agencies
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Scope | Railway: System of Systems

Leval 1:
Rail System

Lewvel 2:
Structural
Rail Subsystems

Rolling Stock
(Out of scope)

Laval 3:
Rail Domains

IFC RAIL ORG LEVEL

Lavel 4:
Rail Componanis

Common
Schema

buildingSMART Spain | IFEMA | 15. January 2020 |FC RHIL
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Peter AXELSSON (TRV)
Christophe CASTAING (MINND)

O r an | S atl O n [FOGEINIEIEGMN | Modestino FERRARO, (RFI)
Steering Pierre-Etienne GAUTIER,(SNCF)

Update Mai 2019 Committee Liming SHENG (CRBIM)

Tarmo SAVOLAINEN (FTA)

Lukas SPENGLER (SBB)

Franz-Josef PEER (OBB)

Project Winfried STIX (Chairman)
Management

Ning SUO &
Christian ERISMANN

Mathieu PERRIN, MINND, Andreas PINZENOHLER, OBB
) Odilo SCHOCH, SBB, Alain JEANMAIRE, SNCF
Technical Thomas LIEBICH, AEC3, Xenia FIORENTINA, RFI

Services Claude MARSCHAL, bSI. CRBIM Several specialists
Guy PAGNIER, MINND
Chi ZHANG, bSI Requirement
Dieter LAUNER, bSI PMO & Modelling

Fei WANG bSI Core Team

Common Schema & Domain Domain Domain Domain
Shared Elements Track Energy Signalling Telecommunication
Peter AXELSSON (TRV) & Billal MAHOUBI (SBB) & Guang JIN (CRBIM) & Domenico FRAIOLI (RFI) & Lihai LIU (CRBIM) &
Feifei ZHAO (CRBIM) Yan FENG (CRBIM) Judicael DEHOTIN (SNCF) Huaisong WANG (CRBIM) Mourad BOUTROS (MINND)
Experts Experts Experts Experts Experts

@FCRALL.

Railway Room



IfcRall Project iIn Numbers

EEH 2018 — 2019 | 24 Months

) 8 Stakeholders

Cash

% 2500000 EUR
m

.. n in’in’n’ 100+ Domain &
Technical Experts

In-kind

6 3‘500+ Tage

@FCRAL
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bSI Infrastructur Projects
2017 — 2019 (2020)

IFC5 2020
\4

Specific
extensions

— Vo 2017

B =S
IFC Overall Architecture

|/

2018

Common
definitions

\

IFC Alignment 1.0 / 1.1

Sound
foundations
]

IFC 4 /1SO 16739

—

Source: InfraRoom (2017). InfraRoom Project Program 2017 - 2019
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https://drive.google.com/file/d/0Bz3V7tRyy2MnWFZFNEVGazNnRzA/view

IfcRaill

BIM-Basics
for First Steps in the D.A.CH Region

Railway Infrastructure
é\@ buildingSMART International

é\@ Deliverables from Phase 1
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Projekt Governance
bSI| Standardisation Process

Consult

SC Executive Endorse WG
(SCTE) :
Room Advise
Steering SCE
Committee 1

Room Project
Steering Committee

. Propose Full
Working Group - > project
/ Project Team activity proposal

(Dashboards)

Manage project

A

\

A 4

Publish bSI
Candidate
Standard ?—5S

Software
validation

Project

Expert Panﬂ

Rail Project

Team (maybe
extended

Review
project conte

Publish bSI
Final
Standard

Actual Project
Status &
Workflow ‘

buildingSMART Spain | IFEMA | 15. January 2020
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Deliverables ifcRall

Phase 1

IFC Rail Project

IFC Rail project

In total 589 pages official
documents submitted

IFC Rail Project

WP2 - Requirement Analysis Report

IFC Rail Project

WPZ - Data Requirements Report

IFC Rail Project

IFC schema and
specification

Other deliverables:
Project guideline
Modeling guideline
Software prototypes
Sample files
Draft MVDs

FCRAIL.

Railway Room



Prioritised Use Cases
6 von 38

1. Existing Condition Modeling
2. Railway Design Modeling

(Feasibility Studies for Railway and Railway Intermediate Design Modeling)

3. Interference and Coordination Management
(Physical Interface, 3D coordination and clash detection, Signal Visibility Checking)

4. 3D Visualization
Quantity Take Off
6. Handover from Builder to Maintainer

o

@FCRAIL

Railway Room



Requirement Analysis Report

= Scope of railway domains
= Process Map
= 38 Use cases
= Common requirements
= Alignment
requirements
= Network specification
= Linear Positioning
= Spatial Structure
= Geometric
representations
= Model View Definitions

Set of Blades, Derailer

End of Track Turn_cjut_ JUUCTET Py
7 = T ‘ )
Standard
;I'hree-tthrow/,x ~ @ Oe..- Diamond
urmout - Crossin g
o Double | Z 5 d ! Single Diamond
Diamond ™. kS / crossing
crossing Jaiee
o
O 00 @]
(¢]
Reference Axis
E ___________________________ _DI_ . .[ ............. _>
1

Distance along: 300,00 m

|
. 1 Lateral Offset:
Position +5,00 m

i * Elevation Offset:

v

+2,25 m
— Vertical Alignment defined at Track Axis
______ f Left-Rail-Cant = +10 mm Track Axis Right-Rail-Cant = -10 mi
g | QZE-“- :
}J 7
-
=
&z =_ Vertical Alignment defined at Lower Rail
| Left-Rail-Cant = +20 mm Right-Rail-C 0m
e Track Axis
| 1‘_& X e T —
- LS iy S e
=5 : [
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Data Requirements Report

-------------

= Domain specific requirements
= Track
= Energy
= Telecom
= Signalling

nnnnnnnnnnnnn

" |n total 2534 properties
defined for railway objects!!!

buildingSMART Spain | IFEMA | 15. January 2020 e) |FC RHIL
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Conceptual Model Report

* Classes: 677 (all), 453 (Priority 1)
* Properties: 2534

* Divided by domains: e
Classes: e T
- Track: 67 l
- Energy: 143 s .
- Signalling: 80 o | [ | [ |
. Telecom: 101 — b -
- Shared: 62 T T .
- Properties: ::ﬂ,“ v *ma"
> Track: 809 i ’
- Energy: 1011 S e ||
- Signalling: 284 \:)qi

- Telecom: 430

buildingSMART Spain | IFEMA | 15. January 2020 @ IFC RHIL
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IFC Specification |

* New Alignment extension
e Spatial Structure

ifcDoc

{8 it Draftiifcdoc - IFC Documentation Generator
File Edit View Inset Diagram Tools Help

DEE 2@ xS EEEEEE DR

> % feBtemalSpatialElement
3 feExtemalSpatialStructure Bement
%4 feFacity
¢ FoFacityPat
% HoFeature Element

5> 4} HcFeatursElement Addition

> %% KcFeature Hement Subtraction
44 fcFumishingBlement
44 KcFumishingElement Type

> 4 KicGeographicElement

> % ficGeographicElement Type

> % fieGrd

> ¥ KelinearPostioningElement

* Domain specific entities and types

e To be harmonized with other IFC
infra projects

@ feOpeningStandariCase
> % KePort
> %% KePostioningElement
> %3 FoProjectionBlement
v 44 KoRaitway

@ PredefinedType

> 4 KcRaiwayPat
5 4 fcReferent
> % KicRelAssociatesMaterial
> 4% KicRelConnectsBlements
> 4% KcRelConnectsPorts
> % KeRelConnectsPort ToElement
> % KieRelConnectsWithRealizinglements
> ¥ KeRelContainedin SpatialStructure
> % KeRelFilsElement
> %% KeRellnterferesElements
> % KcRelPostions

® = x + - -] X
« C & nitps//standards.buildingsmart.org e Bovw @O
[Proposal] © 1996-2017 buildingSMART International Ltd.

Cover 1. Scope 5. Core data schemas A. Computer interpretable listings E. Examples

Contents 2. Normative references 6. Shared element data schemas | B. Alphabetical listings F. Change logs

Foreword 3. Terms, definitions, and abbreviated 7. Domain specific data schemas | C. Inheritance listings Bibliography

Introduction terms 8. Resource definition data D. Diagrams Index

4. Fundamental concepts and assumptions schemas

Industry

buildingSMART.

" International hdme of openBIMs

HcBuiking

<
Documentation  Identity ~ Entiy.

[+]=]

Locdle  Name Description URL

FcRaiway

buildingSMART Spain | IFEMA | 15. January 2020
Winfried Stix | Chair of bSI Railway Room
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Prototyp Implementation

Use Case: simple switch connection on a two track line

. Xbim Xplorer - [C:\Data\lfcRail\Pilot\IFC_Pilot_sample.ifc] — X
File View Camera About

|Spatial view ~ | |3D View s
0001

| Spatial view | Groups

Properties -1 x ; e ————

Object | Type | Materials | Properties | Quantivies | e 3 [k

Verbose =

&3,
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Winfried Stix | Chair of bSI Railway Room %v ®

Railway Room




Conclusion ifcRall

* Challenge | Railways as a "system of systems”

* Challenge | intercultural project team

» Solution | diversity in the management team

* Increase in market power | international cooperation

« Standardization process | buildingSmart
IFC-Ralil> ISO> CEN> national standardization institutes

» Essential basis for "openBIM"®
* Learning from each other
* Further steps are required

@IFCRAL
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IfcRaill

BIM-Basics
for First Steps in the D.A.CH Region

Railway Infrastructure
é\@ buildingSMART International

é\@ Deliverables from Phase 1
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/ Work Packages ifcRail Phase 2

nnnnnnnnnnnn
Stoven Katz

INPLEMENTATION

buildingSMART.

¥
\2 Data Dictionarys

@FCRAL
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IfcRail Project Phase 2

B 2020 — 2021 | 24 Months

) 6-8 full Stakeholders

£ Cash

N Est. 2-3 M€

Est. 350 T€/Stakeholder MM 100+ Domain &

Technical Experts

In-kind

Est. 4500+ Tage
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The
Sunsystem
of ifcRall

buildingSMART Spain | IFEMA | 15. Januar
Winfried Stix | Chair of bSI Railway Room

@FCRAL

Railway Room



The Galaxy
of IFC 4
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https://www.nasa.gov/mission_pages/hubble/main/index.html
https://www.nasa.gov/topics/solarsystem/index.html

Can You Imagine

the Future of Rall

REMARK: -
THIS IS NO IMPLEMENTATION, IT IS DESIRE i

$@CChAIL.



Scene from the Italian movie (1984)

"NON CI RESTA CHE PIANGERE"
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Chair of bSI Railway Room
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Member of PMO ifcRail Project
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