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ABOUT ME

PhD JUDICAEL DEHOTIN

SNCF

RESEAU

Deputy director of the SNCF BIM program and responsible of BIM
Implementation at SNCF Reseau for design, construction and
operation phases : Head of Implementation strategy on railways
projects, tooling strategy in respect of current railways process and for
BIM in training planning.

Nominated expert in the European program Europe’s Rail-System Pilar.

System engineering/architecting expert involved in the main Sncf and
European innovation program on railways system Architecting. | lead
Sncf activities in IFC Rail project (IFC 4.3) as stakeholder for railways
domains specifications.

I’'m civil engineer specialized in hydraulic with strong experience in the

design of civil engineering structures. PhD in physical multi-
dimensional modelling in water and the environment domain.
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Learning Objectives

1. Introduce Railways issues and challenges for BIM technologies

2. Understand the importance of railway requirements management in BIM
use cases

3. Understand the role of data and interoperability for rail systems integration

4. Become aware of the importance of the place of data transfer in relation to
geometry and CAD

5. For software developer understand railways challenges for BIM software

SNCF

RESEAU 4 AUTODESK UNIVERSITY



AUTODESK
UNIVERSITY

SNCF RESEAU IN A NUTSHELL

FRENCH RAILWAYS INFRASTRUCTURE MANAGER




SNCF RESEAU : A SNCF GROUP COMPANY

The French State 30 BILLION € IN SALES EACH YEAR

Uyous SN
SNCF
G t . . R
R RS 960 subsidiary in 120 Country

3,000 Stations

20,000 train path delivered every day
2

RESEAU RAIL LOGISTICS [l VOYAGEURS GEODIS KEOLIS PR . :
EUROPE Champion in European highspeed rail.

The total rail network is the world’s
GARES & second densest, and we rank second in
CONNEXIONS )
mass transit.

In short, we're a leader in passenger transport and
freight logistics in France and around the world

e?\/ ) LOGIS$IPéI§>
THALYS L @
EUROSTAR" /— IKeoLlls EUROPE

GEODIS

Multimodal freight World leader . Rail Freight
R E SEAU Paris - London Paris - Brussels - Amsterdam & freight forwarding  in day to day mobility Transport & logistics #4 AUTODESK UNIVERSITY



RESEAU

SNCF RESEAU : A SNCF GROUP COMPANY
8

SNCF Shared Services Centres
S1EHR mensgEmEnt

8 =

RESEAU RAIL LOGISTICS VOYAGEURS GEODIS KEOLIS
EUROPE

GARES &
CONNEXIONS

Keolis operates bus, metro, light rail and
coach networks, rental bikes, carparks,
boat shuttles, cable cars, trolleybuses and
airport services.

10 networks in seven countries: China,
Cote d'lvoire, the United Arab Emirates,
France, India, Qatar, United Kingdom,
automated metro in Dubai

Geodis specializes in freight transport
logistics in France and 120 countries
worldwide.

International group present in several countries (170) through its subsidiaries

Introducing GEODIS'
First Air Freighter

: Ed AUTODESK UNIVERSITY



SNCF RESEAU : SNCF GROUP COMPANY

UNITED KINGDOM

g %
- v \J
% > : NORTHERN EUROPE
‘J)‘C" In driverless metros 0.8% 9 CENTRAL/EASTERN EUROPE
and in light rail/trams T\ 57*
) ) 99.7% e
40% g ‘
NORTH AMERICA €531M
ome 9 €1,433M e
@ [T t 8911 ’
——— Inlogistics . CENTRAL ASIA
= / 98%
2%
&P €3,185M /
t 20,931 B €3,099M o “:::‘ MIDDLE EAST & €676M
] t 11519 320 ) 40% t 1633
Countries CENTRALAMERICA  WESTERN EUROPE O’i €3am  60% SOUTH ASIA
SRR ) excluding France) 274 \10%
99,7%00‘3% 0*" ey A CS% SOUTHEAST ASIA
& €239M i 1SOM A\ gux s
@@ﬁ ) T 1.607 SUB-SAHARAN AFRICA L -
J ‘ 2% O % & €207M
—  —  Employees outside France FOVTEAMERICA SR caam ¥ 1148
97% O g t 146 AUSTRALIA / OCEANIA
7\
& €248M 63%
; t 782 0. 9%
@ @’g of relvEnTe geknetrated BUSINESSES a'i § 7,51359M
Ol JIODARBAIKELS ® Freight/goods logistics .
' Mass transit

® Long-distance passenger transport
Engineering consultancy (incl. Systra, consolidated on the equity method)

@' Revenue recorded by SNCF Group companies (controlling interest or not)

International group present in seve

e

¥ Number of employees

1

Keolis operates bus, metro, light rail and
coach networks, rental bikes, carparks,
boat shuttles, cable cars, trolleybuses and
airport services.

10 networks in seven countries: China,
Cote d'lvoire, the United Arab Emirates,
France, India, Qatar, United Kingdom,
automated metro in Dubai

Geodis specializes in freight transport
logistics in France and 120 countries
worldwide.

ral countries (170) through its subsidiaries
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SNCF RESEAU IN A NUTSHEL

SNCF RESEAU, A MAJOR PLAYER IN THE DEVELOPMENT OF THE FRENCH RAILWAY SYSTEM
>) 2020 IN FIGURES

250,000

28000 E

of linesin operatlon
including2,700 km
of high speed lines

tonnes

of goods

transported passengers
every day every day

SNCF

RESEAU

42 customers

including railway companies for
passengers, freight and transport
on the French railway network
{intermodal transport, ports)

SNCF RESEAU OWN FRENCH RAILWAYS NETWORK

€

million

5.87

billion €

in sales

invested in development
projects
for the national network

2.538 S
billion € 15,000
devoted to renewingtracks trains every day
oy 745 km 28,000
oo —=—ew  Oftracks E
renewed of solar ceII panels
every year
statiogs & halts
[ ]
= Y billion €

.= 20,000

train paths delivered
every day

10.9mi|lizl)yn

tonnes of greenhouse gas
emissions avoided

as a result of preference
for transport by rail
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SNCF RESEAU IN A NUTSHELL

SNCF RESEAU, A MAJOR PLAYER IN THE DEVELOPMENT OF THE FRENCH RAILWAY SYSTEM

TOP WORKS PROJECTS IN 2022 e Dot
1,750 PROJECTS PLANNED e =

o g, . poy ~ cnenry e
These work (1,700 each year) (6= (752 (752.. (308.. (doe

, oo pr 2 LUXEMBOURG
IN INVESTMENT MAJOR OF TRACK OF CATENARIES SWWC"ES
PROJECTS UPGRADED

mobilizes all the actors of the o ,
ecosystem

They are relative to catenary
signalling, track or civil works
on the whole of the French rail
network

-

RESEAU 4 AUTODESK UNIVERSITY



SNCF RESEAU ACTIVITIES

RAILWAYS INFRASTRUCTURE MANAGEMENT FROM DESIGN TO OPERATION

e RAILWAYS NETWORK SERVICES FOR RAILWAYS UNDERTAKING
o STATION AND NETWORK SERVICES : FREIGHT AND PASSENGERS
o PATH ALLOCATION AND MANAGEMENT

e RAILWAYS NETWORK OPERATION AND COMMAND
o DISPATCH TRAFFIC
o CONTROL AND COMMAND
o MANAGE STATIONS

* RAILWAYS INFRASTRUCTURE SYSTEM ENGENIERING (FROM DESIGN TO OPERATION).
o INFRASTRUCTURE RENEWAL AND DEVELOPPEMENT
o MONITOR AND MAINTAIN INFRASTRUCTURE OPERATIONAL

SNCF

RESEAU 4 AUTODESK UNIVERSITY



SNCF RESEAU ACTIVITIES

RAILWAYS INFRASTRUCTURE MANAGEMENT FROM DESIGN TO OPERATION
RAILWAYS INFRASTRUCTURE SUB-SYSTEM : INTEGRATED MULTI DOMAIN ENGENIERING

RAILWAYS
SERVICES

BIM

CONTROL COMMAND R — @
TRACK | M g A
- ‘ — 2

ENERGY f —— s

TELECOM —ieey. ) T

SIGNALING - ; . 3 RAILWAYS

CIVIL WORKS L e P .
\ Bﬁ*ﬁ-{ﬁ i : I a; 8 T |

4 AUTODESK UNIVERSITY
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SNCF RESEAU ACTIVITIES

RAILWAYS INFRASTRUCTURE MANAGEMENT FROM DESIGN TO OPERATION
RAILWAYS SYSTEM ENGENIERING/INTEGRATION
TRACK SUBSYSTEM g 7

TRACK

Guard (Check)
Rails

ENERGY SUBSYSTEM

TELECOM SUBSYSTEM POWER

SIGNALING SUB SYSTEM SIGNALING

CIVIL WORKS 3 :

SNCF

RESEAU



SNCF RESEAU ACTIVITIES

RAILWAYS INFRASTRUCTURE MANAGEMENT FROM DESIGN TO OPERATION

RAILWAYS SYSTEM ENGENIERING/INTEGRATION TRACK

Stock Rails Closure Rails Guard (Check)

the regulatory context is quite restrictive due to the risks A / N
for the safety of people ]l\"‘—L [

s ==
A distinction is made between Blades (e oar ~ TRACTION

- local authorities = local infrastructure developments, POWER
. . . SIGNALING
- At national level transport authorities as well as railway
safety authorities.
- At the European level there are also rules for transport
between countries.

Since software contributes to safety, all tools that are used
directly in the system operation or to produce critical
information must be certified by the EN-50128 and EN
50129 standard on Railway applications -
Communication, signalling and processing systems

RESEAU



Regeneration

> A network A network that is a Industrial More efficient
of the infrastructure that adapts to member of programmes maintenance and
focused on safety the needs of High Speed Europe that highlight operations
everyday life digitalisation
(major projects in and productivity

Tle-de-France,
Metropolitan Express
Services
in the regions)

RESEAU 4 AUTODESK UNIVERSITY



SNCF RESEAU ACTIVITIES
RAILWAYS INFRASTRUCTURE MANAGEMENT FROM DESIGN TO OPERATION
SNCFR SETUP SEVERAL DIGITAL PROGRAM IN ALL DOMAIN (Including BIM program)

HIGH LEVEL SNCF RESEAU AMBITION
- HIGH PERFORMANCE NETWORK
- SUPERVISION AND MAINTENANCE
- ENVIRONEMENTAL PERFORMANCES, BIODIVERSITY PROTECTION...
- LOWER MAINTENANCE COSTS

THE DEPLOYMENT OF BIM AIMS TO CONTRIBUTE TO THESE ISSUES THAT STRONGLY CONDITION
THE BIM STRATEGY OF SNCF RESEAU AS WELL AS THE RESULTING REQUIREMENTS

SNCF )

RESEAU 4 AUTODESK UNIVERSITY



SNCF RESEAU ACTIVITIES

RAILWAYS INFRASTRUCTURE NEED MULTI DOMAIN COORDINATION
OUR BILIEFS FOR BIM DEPLOYEMENT

‘ INTEROPERABILITY OF BIM MODELS FOR DIGITAL CONTINUITY OVER THE LIFECYCLE

—I1SO STANDARD (> IFC 4.3) FOR BIMODAL RAILWAY OBJECTS (AS MUCH AS POSSIBLE)

—>NON-PROPRIETARY/OPEN FORMATS FOR DATA TRANSFERT

. MULTI SOURCES/TOOLS DATA FOR COORDINATION FOR SYSTEM INTEGRATION

> AN OPEN, MULTIFORMAT AND "AGNOSTIC" COMMON DATA ENVIRONMENT (BIM LEVEL 2)
—> CRITICAL MULTI DOMAIN INTEGRATION : OPEN FORMAT REQUIRED

ECONOMY OF CREATION/SHARING OF MODELS AND OBJECTS : FOCUED ON VALUE

—>OPEN REFERENCE OBJECT LIBRARY (BIBLIOBIM) CO-CONSTRUCTED AND SHARED WITH THE SECTOR

- “FRUGALITY OF THE MODELS?”, BIM FOR VALUE

RESEAU 4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

The Reason for existence: Why BIM Program ?

The purpose of the BIM and digital continuity program is to accelerate the
digitalization of the design, construction, maintenance and operation of the

railways system.

It facilitates digital continuity during these different phases of the
infrastructure life cycle and contributes to the objectives of the high-
performance network.

SNCF

RESEAU 4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

BIM at SNCF Reseau : Deploy BIM on high-stakes issues

| cCs+ | OCORA
HS LINE CAB
SIGNALING | FMRCS | | o | - AUTONOMOUS TRAINS
[ _ERTMS | ' cBTC | C-DAS RCA

| ARGOS

| HS LINE
| CLASSICAL LINE

cc /SIGNALING [l TELECOM TRACK Jll ENERGY | MONITORING SYSTEM J|  CIVIL WORKS ROLLING STOCKS

e MULTIPLE REQUIREMENTS, IN EXTENTION OF RAILWAYS BASIC REQUIREMENTS

e EACH IM IMPLENTS DIFFERENTS CONCETPS REGARDING PROJECTS OBJECTIFS
e HOW TO HAVE CONTROL ON GLOBAL PERFORMANCE OR TO CONTROL COLLECTIVE PERFORMANCE AT EU SCALE ?

4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

BIM at SNCF Reseau : Deploy BIM on high-stakes issues

RAILWAYS SYSTEM ENGENIERING /INTEGRATION

High Speed b
Line

RAILWAYS SYSTEM ARCHITECTURE FRAMEWORK (RAILSAF)

MANAGE RAILWAYS SERVICES

OPERATE RAILWAYS SYSTEM ERTMS P
'
COMMAND RAILWAYS SUB-SYSTEM < *®
[ _J
v
-

MANAGE MANAGE RAILWAYS i

ROLLING STOCKS INFRASTRUCTURE —

HYPERLOOP il
PERFORMANCE
G CRITERIA g Speed

Cancapt S ystem Validation Plan
Op erations
System Verification Plan

TELECOM

TRACK

MONITOR & MAINTAIN RAILWAYS SYSTEM

INNOVATIVE CONOPS
GENERIC RS A...),.\@@ §o1
REQUIREMENTS

PROJECT BPL PP semedra-goxn
PROJECT/ 0 AOEOD/A-E O
HPMV

PROJECT / .. AGE D/ HO 3

XXX Implementation

Project Time Line e JTODESK UNIVERSITY

RESEAU



BIM DEPLOYEMENT AT SNCF R

BIM at SNCF Reseau : Deploy BIM on high-stakes issues
RAILWAYS SYSTEM ENGENIERING /INTERGRATION

MAJOR ISSUE IS SYSTEM INTEGRATION

SYSTEM PERFORMANCE (TECH AND GREEN)

SYSTEM RE-INGENIERING (Design to value)

U TRACK SUBSYSTEM

U ENERGY SUBSYSTEM
|
U TELECOM SUBSYSTEM ———
U SIGNALING SUB SYSTEM— . :
Q CIVIL WORKS I - e
@ Integrate software, data, , civil works, hardware, process,
"Humanware" , through hundreds of miles 2 ALTODESK UNIVERSITY

RESEAU



BIM DEPLOYEMENT AT SNCF R

BIM at SNCF Reseau : Deploy BIM on high-stakes issues
RAILWAYS SYSTEM ENGENIERING /INTERGRATION

b= X FROM TEST TO VALIDATION

EARLY PHASE et / e/ \ PHASE
NO connexion to s “Cptenecipiines)” e vncsin Very Few relevant connexion
BIM Tools \,/ '« | with BIM Tools
Lo Architecture I(Sub system testing) Subsystem @
LR e Aty -
I N\ - —
) i A g
S\ \Cofiomaicaon\____Ton 7 iyl
og_ Unit °$§
’é.~ W:Un:d':)m. L = UnitNJesting <
- Ddin?)nsig-

DESIGN / CONSTRUCTION M R £

Implementation

Project Time Line )

BIM SHOULD BE CONNECTED TO OTHER TOOLS USED FOR
THE MAJOR ASPECT OF THE V CYCLE !

RESEAU 4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

BIM Program Roadmap: 3 step approach

Preparing the terms of
reference

RESEAU

2019

2020 2021

2022 2023

End-to-end digitization: progressive
construction of the digital twin

2024 2025

Develop capabilities
DevelopmentofBIM in high value trades
and use cases

BIM standardsforreliable data exchange
to prescribe internallyand externally
Engaging the AMOs and Project Managers
(greenfield and brown field)

Definition of the principlesforsharingthe
value with the ecosystem {contractual
framework)

Preparing the interface with IT systems
and data channels via concrete cases that
mobilizeall stakeholders

Meonitoring of IT technologies and BIM
production tools

and digital continuity on
projects:
From the design to the construction phase
From the construction phaseto the
operation and maintenance phase

Industrializingthe use of the
and

Industrializingthe connections between the
BIM platformandthe IT databases:

Robust with external
actors
Robust with the IT

infrastructure and the information system

® Digital continuity between BIM and Digital
Twin overthe entire infrastructure lifecycle

® Concrete case of use of the Digital Twin on
the national railway network

4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM FOR DESIGN/CONSTRUCTION PROJECTS

Current BIM projects

More than 160 projects in progress or
completed in BIM.

Capacity development in several
entities and business lines (40 entities
and more than 1000 people trained)

Change management: BIM Champions
network, and engineering

SNCF

RESEAU

dSwinaon

Caraiff

LoNtres

ALL

.
E"_"' Southampton - *Brighton

Little Sea
P'ym.oum

Mantes-la- Johe France J&U

Varennes-sur-Seine
Lamballe m
Gare d’ Evron @ ‘
Benon i
Le Mans

Tou - ’

La Roche-sur-Yon

Amboise Neuchatdl . °

FL/" Lons le Saunier e

Montaigu, France

oble

Laudun l'Ardoise, France

™\

Le Bouscat

Gare de Saint-Agne

lhez €% .
A —
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BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS DESIGN/CONSTRUCTION PROJECTS

PRI AMIENS LILLE
Haut de France

=

Main BIM use

cases PRI REIMS o
. Champagne-Ardenne
implemented and ~
documented : S
- Platform
- Telecom
) Slgnalmg SDA gare de Paris Est Remplacement de tabliers PRA de
- Energy Multi Métiers - Multi sites S{idls?j\"; — Agrandissement BV Issy les Moulineaux
- Track Coordination BIM (PRI/AREP); Phasage 4D clers =2 o rasdge Métier EG (rehaussement quais + réseaux d'assainissement

Coord. BIM AREP

Several uses case
were developed with
Autodesk France

=

Projet EuroAirport

Projets / Multi - Métiers
ORLY RUNGIS gare TGV AL, - S £l i
ggfﬁ M}J\l@ﬁg? LQNW{Q Phasage 4 D; Interfaces Projets: Extension Aérogare / :\;‘terc‘z?An[e*'?r‘l Sn ?ére de, lB)ondy
) \ [ 1 Prolonaement T . A2E J7AC / C ) it étiers G TL ES EE; Phasage 4
Bsrelinstion éiﬁmg%gg/\m—yt, Phasage 4D ' ’;"““J”“l” Tram; Ada /2R / Centre Commerdial RESEAU
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BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS DESIGN PROJECTS

Coordination
SIG/CAT

Tunnels Telecom

Requirements management
»2 AUTODESK UNIVERSITY

RESEAU



BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS CONSTRUCTION PROJECTS

BIM on construction site for ||
Design and Construction. |

Deploying emerging
technology focus on
BIM2Field use case:
Mixte Reality,
Augmented Reality

Develop new use cases on §
railways operation context

4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS PROJECTS : LASER SCANING

Laser scanning

SNCF

RESEAU

4 AUTODESK UNIVERSIT



BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS PROJECTS : OBJECT LIBRARY

~or 2 Hulin Florisn . e 2 Debotin Judicael v

238 e S —

Moot aal FILTRES

AJOUTER UNE FICHE OBJET
. Type d'objet v
MA SELECT|ON IO yda BRI R

24 SEPTEMBRE 2019 24 SEPTEMBRE 2019 24 SEPTEMBRE 2019 24 SEPTEMBRE 2019
PRO Revit 2016 Profil 46E2 - PRO

e Civ Traverse M450 PI Rail 46E2 Chambre de Regard 4

(51,52,53,54,55)

AVP Revit 2018 Téte de dalot mur en retour - AVP PRI Reims - Franck LEPELTIER ¥, x

S tirage 2 faces branchements
Paramétrable Paramétrable
AVP Revit 2016 Cadre Dalot - AVP PRI Reims - Franck LEPELTIER &y % Systemes Voie

TELECHARGER ET VIDER MA SELECTION

Voirla fiche objet >

BRE 2019 4 SEPTEMBRE 2019 Systeme de > > Voir >
| P(\Y"‘"( e :}
RER E Cible H
e de 24 SEPTEMBRE 2019 24 SEPTEMBRE 2019 24 SEPTEMBRE 2019
! ent et Coude Cible H Mat haut

equipement tendeur assainissement

(droite, gauche)

Paramétrable ar 2, ‘

RESEAU 4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

INDUSTRIALIZATION OF BIM ON RAILWAYS PROJECTS : IFC RAIL (IFC 4.3)

OBIJECTIVES: SOFTWARE REQUIREMENT

Viable interfaces between the different railway areas
Implementation of railway business requirements to existing IFC mapping

Implementation of IFC rail by software developers

12 m_ SSSY £ ARCADIS I\ AUTODESK =g Bentley LB Ore
s _ 2 _
CCatenda #€Gs 30 cicillllifi S 205585 @eeocesn - Geomeury Gym

“r Infrakit 0D D\ = o~ siEMeENs TLTI thinkproject!

@ # & tmc @ VIANOVA @-Trimble VNARS xD Visuals Oy

»4 AUTODESK UNIVERSITY
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BIM AT SNCF RESEAU

BIM DESIGN CONTSRUCTION TO DIGITAL TWIN

RESEAU



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN DYNAMICS

RAILWAYS

DIGITAL TWIN IS NOT ONLY THE — —— = b
DIGITAL NETWORK REPLICA | e 4183

REGULATE

CONTROL AND
COMMAND

— TELECOM SERVICES

—— ENERGY SERVICES

ssss———— TRACK ASSETS

STATION RAILWAYS

/ ® INTERLOCK! =)
| . : , » RESSOURCES
fawa] " - P —

»4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN DYNAMICS :

SNCF

RESEAU

IT LEGACY DATABASES BIG PICTURE

OPERATION APPLICATIONS —gl

LA

SIMULATION TOOLS

DESIGN TOOLS

DATA OFFICE

Network Description

Network
Operation

DATABASE

4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN DYNAMICS: CONSORTIUM MINERVE: SNCF LEADER IN THE RAILWAY
BIM ECOSYSTEM
A STRONG PARTNERSHIP BETWEEN 6 ACTORS: COMPANIES, INSTITUTES, RESEARCH LABORATORIES
« The will to mobilise the rail industry on a digital deployment,
throughout the continuous and sustainable life cycle of the infrastructure »

m couns w ‘ KAYRROS

RESEAU

AREP @ c.
GARES
& CONNEXIONS .
PROJECT LEADER CentraleSupélec

@ bpi

R E SEAU Le projet MINERVE a été finance par le gouvernement dans le cadre du Plan de Relance et du Programme Investissements d’Avenir

nnnnn la recherche appliquée
imentation en génie civil

35 M €/ 4 years

4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN

INFORMATION ANALYTICAL
LEVEL | EVEL CONFIGURATION

RESEAU

4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN USE CASE DEVELOPEMENT

A R S T R e

<

T

EXPERIMENT BIM ON
TRACK MAINTENANCE ON
JUVISY SECTOR

|BIMmoDELS |

Connexion to legacy
databases
ADV
JIC
Defrail
Georail
{Défauts surveillés)

4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN AND BIM : DIGITAL CONTINUITY

DIGITAL TWIN

QU7

Maquette BIM amont ‘ Maquette BIM DOE Numérique

Maquette Exploitation
(Planification) ‘ 4 (Conception _—— (Recollement) » (Retour visual)

! !

Emergence Conception Travaux Maintenance/

@ v (DI, planification) (AVP/PRO/DCE) (REA) Exploitation

RESEAU 4 AUTODESK UNIVERSITY



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN DIGITAL TWIN USE CASE DEVELOPEMENT

USE case # 2
BIMDigue A partir d'une

multitude de sources

INSPECTION OF WORKS

SNCF

»4 AUTODESK UNIVERSITY
RESEAU



BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN AND BIM CONTINUITY : BIM AND IT CONNEXION

MCDEL CHECK

BIM DATA

CDE PROJECTS

= = = =
L ] | | t

LINEAR INTEGRATION, RAILWAYS SYSTEM REFERENCE ARCHITECTURE

GESTION AL NIVEAL OBJETS / SYSTEM
‘ AS BUILT | | COMPOSANTS FERROVIAIRES J ( FUNCTIONS ] | ONTOLOGY ] SYSTEM ARCHITECTURE, ONTOLOGY

NATIONAL DATA BASES, POINT CLOUD, NETWORK

t BIM CONNEXION (AP1/ ¥ IHM) I

BIM CONNEXION FROM IT SNCF (AP}
S| SNCF GARE &Co
_ SNCF RES EAU IT Plateforme Externe

4 AUTODESK UNIVERSITY
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BIM DEPLOYEMENT AT SNCF R

DIGITAL TWIN : SYSTEM PILAR (EU RAIL)

n Rail Traffi
European Rail Traffic & Digital and Automated

Mobility Management
) ; timodal up to autonomous
System Pillar in mu Train Operation (DATO)
environment ~
Fy y
Competitive Digital
Continuous Exchange & Alignment Rail Freight Services

J

o
© N
Receives Use Cases and

EhIftZRalZA Transversal Topic on ] it Ll »| Regional Rail Services

Uses digital enablers J Provides digital enablers
- J
| : I
e.g. interface rules for digital twins B Cadre commun nnovation on new
approaches for
Technologie iT guided transport
modes

Intelligent and /

Sustainable and

Integrated Asset X
Green Rail System

Management

4 AUTODESK UNIVERSITY
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BIM AT SNCF RESEAU

BIM REQUIREMENT AND IMPACT ON TOOLING BIM

RESEAU



SNCF RESEAU BIM REQUIREMENT

‘ BIM PRODUCTION REQUIREMENT (NEEDS)

BIM VALUE FOR RAILWAYS BIM MANAGEMENT IN DESIGN AND TOOLS AND DATA
PERFORMANCE RAILWAYS PROJECTS CONSTRUCTION PHASES STRUCTURE

Defining BIM Objectives and Integrated railways project Focused on Design and Right tool for Righ process
Uses cases, focused on management principles and construction, but also for i

business Stakes and need different required milestones system integration oolf)tgﬂtformat for input and
Uses case specific to sub- - Public concertation, legacy Reduce the complexity of BIM i i

domain and security issue authorization, components tools focus on business Transferable information from
needed testing. .. requirement tools to the legacy system with

low cost

EXPECTED BASIC o Pre-. Soft Core Y | i
ARCHITECTURE FOR ||~ ., ‘ prongsmg (bussi\rlesus i
SOFTWARE
Multi format open formats
R E SEAU Supported »2 AUTODESK UNIVERSITY



SNCF RESEAU BIM REQUIREMENT

‘ BIM PRODUCTION REQUIREMENT (REPORT)

=]

BIM VALUE FOR RAILWAYS

PERFORMANCE

Too generic BIM Uses cases
far from railways
performance not focused on
railways

BIM “Strategist” are too closed
to selling specific solution.

We need to put BIM at the
service of user’s needs. We
need the right BIM NOT to do
the BIM right

RESEAU

BIM MANAGEMENT IN
RAILWAYS PROJECTS

BIM is considering as
parallel process by
Railways specialist to their
process and working
methods.

We need to promote railway
processes (which go further
than the construction of
structures)...

TOOLS FOR DESIGN AND
CONSTRUCTION

BIM Design tool are not
specific to railways sub-
domain and our experts spent
many time to adapts existing
tools. A Lots of intermediate
tools to fix issues that should
have been done otherwise in
the main tools.

We need specific tools for
railways design to create
suitable models. We need
more engineering and Rail data
in BIM Model.

DATA STRUCTURE IN
TOOLS

Many tools have their own
dedicated data pre-processing,
regardless to the common
existing common data structure.
Many specific and non-open
data format are required and
provided. This introduce
digital discontinuity since the
process and data flow need to
be use in several tools.

Input and output data should
use open format to contribute
to system integration
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Railways BIM User’s GROUP: Promote Dialog between stakeholder and solution provider

RESEAU

Influence and promote throughout Europe and intemationally the best
practice tools and methods
Common position towards BIM software vendors:  The Raiway BIM users group intiative

| o 27k
AR (A [

1. Objective - Avoid BIM software vendors lock —in by promoling use of

BIM standards | — T
Open BIM ( open souce codes and non proprietary data formats ) “ _
2. An independent railway BIM users group created

3. Foliow up warkshop to be organised Q2 2020 m
= Business value chain re examination

’\\ T P e m—

VSTIA
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Railways BIM User’s GROUP: Promote Dialog between stakeholder and solution provider

Interoperability

Functionality .‘" Flexibility
S

e

End User , Safety

Information

RESEAU
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RAILWAYS BIM USER’S GROUP

. Management of data through the full asset lifecycle, including robust change and configuration management

. APl-based connectors to common business systems including, but not limited to ERP systems (Qracle, SAP etc.)

Automated modelling from new and existing data sets, including the ahility to generate documentation from the output
(e.g. from the 3D model). Computer vision should also be utilised for asset recognition.

chainage and coordinate and linear referencing systems

Master data management, for example around the PBS/ABS for procurement activities

. Handle specific needs of Railways (linear/non-linear, long distances, integration of all disciplines, organisation-specific

Simulate various scenarios such as constructability; cost; carbon build up; pedestrian flow etc. using the Digital Twin during
design, construction and operations

. Streamline assurance activities using data to validate and verify requirements through the V Cycle

RESEAU 4 AUTODESK UNIVERSITY



RESEAU

THANKS

AUTODESK
UNIVERSITY

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders.
Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document.

© 2022 Autodesk. All rights reserved. Autodesk Confidential & Proprietary Information - Please do not post, copy or distribute without authorization.



