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1. setec pf" n
1.1. About . ‘D

pour les [Nfrastructures Durables

An independent global engineering leader

GRANDE RAVINE BRIDGE, La Réunion (Indian Ocean).

Architect Alain Spielmann WATER MANAGEMENT, hydroelectric engineering in the

valley of Ossau

THE TUNIS LIGHT RAIL Line 1

TRIBUNAL DE GRANDE INSTANCE Paris, design Renzo Piano
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1.2. Offices

formations INseropérables
res Durables
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Bl Offices& Subsidiaries
Countries of Operation '
America Europe Africa Middle East Asia
Brazil France Monaco Egypt Morocco [Qatar M acau
Canada Germany Russia Ivory Coast Senegal  [Saudi Arabia
Greece Gabon Tunisia
Hungary Libya
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X:9BB973.975
Y: 6727102.559
Z: 697.908
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1.3.

General range of services

Upstream Studies

(technical, economic, environmental...)

Consulting Services, Expertise
Design and Site Supervision
Technical Assistance to the Owner
Owner’s Representative

Project Management

Maintenance - Operations

Vb

pour les [Nfrastructures Durables
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Transport and Infrastructure

Energy and Industries
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Modélisation des INformations INteropérables
pour les INfrastructures Durables

Modélisation des INformations INteropérables pour les
INfrastructures Durables

Interoperable Information Model for Sustainable Infrastructures

Liberté » Egalist » Fraternité

thert »
REPUBLIQUE FRANGAISE

Ministére

l de Icologie,
du Développement
durable
| et de I'tnergie




2. MINND Project piND

2.1. Project partners

pour les [Nfrastructures Durables

Interoperable Information Model for Sustainable Infrastructures

National research project, www.minnd.fr

v' 55 Partners already involved in MINND PROFESSIONALS
o State

 Administration
e Architects

},{ '; ANDRA AQ:A A p_jﬁgn:ﬂ?g BBI'ESCia‘ ehrgm -&'}Cerema I1CES| (CINOV COGNILOG ©® UnlverSItleS
AUTODESK L Contl’aCtOI’S

CSTB ez (2) egis SVEiFrace E{’.‘J}.ég | & Fraioes ity EIgg P -eurostop- Fn conse » Design offices
/\ ParisTech ) ° La.bS
&f\_ & -
LESTRAVMNX -, ¢ ciasol cee v SR sious "3 IGN ,@; S~ -r
S = gﬁ E @AT \ Gesmanzis KNatror | WLy saste 33p%r  * Operators
Ex @ e Manufacturers
.......... = e QR Pmcessn,s&“S vi d‘ T . 5
mﬁ[r%" . — FEBEE imovation < Serves ’ %@ socorec E o Engineers

@ ) o e Consultants
strains SQVYSTIA - Tekia @ VIANOVA VINCI s vine wle . Training organizations

e Software editors

2. MINNnD Project
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2. MINND Project pﬁ')

2.2. Presentation

pour les [Nfrastructures Durables

* 4 M€ Project

e 4 Years (2014 — 2018)

Mars January December
2018
2013 2014 2016 2016
Approved End of the 15t phase  UCS first 2 reports End of
by ministry project

Start of the project

2. MINND Project
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2. MINNnD Project

2.3. Research themes

5 Themes:

ThO
Thl
Th2
Th3
Th4

2. MINND Project

Monitoring
Usages
Experiments
Data structuring
Legal aspects

6/3/2016

setec
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2. MINND Project FIND

2.3. Uses cases

pour les [Nfrastructures Durables

6 USE CASES :
 UCL1 - Standardized use case applied to infrastructure projects

* UC2 - Roads life cycle

e UC3 - IFC Bridge
 UC4 — Project review
* UCS5 - Cost containment through modeling

e UCG6 — Infrastructures and Environment

2. MINNnD Project
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3. UC6 — Infrastructure and Environment piND"
3.1. Phase 1 "

pour les INfrastructures Durables

Professionals involved in this MINND Use case :

‘- Motorway concession Sylvain GUILLOTEAU
Vlwngu!ss f company
Research organism Denis FRANCOIS
Anne RUAS
Design office Yann LEGALLIC
Design office Charles-Edouard TOLMER
Engineering company  Catherine DE ROINCE
for ecological research

3. UCG6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment piND"

3.1. Phase 1 — 2 case studies
UC 6-1 : Infrastructures and noise

pour les [Nfrastructures Durables

Regles outil de
Régles de CadnaA = Régles de CadnaA I—Eb} synthése
; * L?ﬂ Mur acoustique 1 ¢ Propriétés du mur =
O Proposer mur .| Propriété phonique = — F-j‘] R Aconmeiaund
9 acoustique | (classe d’absorbant) > Exporter @] Muracoustique2 Modai »
Y4 Hauteur -
. T Longueur
o ‘
; CadnaA Modeéle CadnaA Cadnai Outil de synthése Modéle 30
DWG 3D
Etape Acteur Action Commentaire
(7)) il BE acoustique Proposer mur acoustique
0]
2 BE acoustique Exporte L'export des propriétés des murs n'est pas automatique
prop P q
+—
. L'export des propriétés des murs n'est pas automatique ;
3 Equipe MN Exporte

export ensuite réutilisé par le BE géométrie

Object
modelisation

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment FIND"

3.1. Phase 1 — 2 case studies

pour les [Nfrastructures Durables

UC 6-1 : Infrastructures and noise

Maguette numérique de synthése

@ treprise de travaux

Riverains

Bureau d’études
Acoustique

ou Uniquement ses

Faune flore propres données

Utiliser

Valider
Direction des études

R Lo
Bureau maquette T Assembler Administrations
territoriales
En externe

Direction de projet MOA
3. UC6 — Infrastructure and Environment Source : UC6-1 MINND (EGIS)

03/06/2016 setec 16>



3. UCG6 — Infrastructure and Environment

3.1. Phase 1 — 2 case studies
UC 6-2 : Infrastructures and environment transparency

Vb

pour les [Nfrastructures Durables
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4 iy ﬁ [ zone arborée
> mﬁ"- E”& .,jd l‘. = B Hydrographie

D Bédtiment industriel

Fox GPS tracking over 12 hours. © Jolivet 2014

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.1. Phase 1 — 2 case studies

UC 6-2 : Infrastructures and environment transparency

Walking around an obstacle
- Probability =0

agent

Walking through an obstacle
- Probability = 0.3

P1=0,6

agent

P2=0,9

P3=0,2

Methods to reach an target. © Jolivet 2014

3. UCG6 — Infrastructure and Environment

n
iMD

INfrastructures Durables

6/3/2016
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3. UC6 — Infrastructure and Environment FIND
3.2. Phase 2 - detailed studies o

pour les INfrastructures Durables

Professionals involved in this MINND Use case :

VINCI '. Infrastructures Sylvain GUILLOTEAU
AUTOROQUTES

Research Denis FRANCOIS
Anne RUAS

Project manager, Denis LE ROUX

design office Yann LEGALLIC
Marc CHASSANDE
Justine VASSART

Project manager, Stéphane PRADON

design office Charles-Edouard TOLMER

Amos HOUEWATONOU

Engineering company  Catherine DE ROINCE
for ecological research ~ Sylvain MOULHERAT

3. UCG6 — Infrastructure and Environment
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3. UCO6 — Infrastructure and Environment
3.2. Phase 2 - detailed studies

3. UC6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies sttty
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3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies
UC 6-2 : Infrastructures and environment transparency

pour les [Nfrastructures Durables

Goals

 Model how attractive is an
environmental measure

* Model the environment (site)

e - Use the model to decide where to
locate the environmental measure

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment
3.2. Phase 2 - detailed studies

s o N
pour les [Nfrastructures Durables

UC 6-2 : Infrastructures and environment transparency

Goals

3D method :
e Using animal’'s 3D path models
» Using site’s 3D models

L o
N
\ S——
- \ —
N \
\ T — - =
e A~ Silid =
\ e Se———— R -
1
j—- »”
i —1
\ e
Npoof
1 -
|
1

Bats 3D path models

Atlas Cartographique ‘ 5

Terr“ritl ,
: || élémentcing
A

s \. Utilisation de la sous trame boisée par la guilde ML

- CRGEACA, OAEALACA, Dot O, 18 LD PACA, MICA ol

Animals path model map

03/06/2016 setec
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
UC 6-2 : Infrastructures and environment transparency

i

s o N
pour les [Nfrastructures Durables

One travel every 50 years
One travel every 25 years

One travel every 10 years

One travel every year

6/3/2016 setec 24>



3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies
UC 6-2 : Infrastructures and environment transparency

pour les [Nfrastructures Durables

Goals
« From models (GIS + 3D)
H H H H @7 " lomogénéisation
« From onsite investigations e
« => identify possible location for @

an environmental measure

Métriques de la
connectivité

 Track reasons for decisions

 ldentify documents and
procedures dataflow

E Homogénéisation
tandardisatiop

3. UC6 - Infrastructure and Environment
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3. UC6 — Infrastructure and Environment piND"

3.2. Phase 2 - detailed studies
UC 6-2 : Infrastructures and environment transparency

pour les INfrastructures Durables

Usual method
to choose the location of environmental measures

3. UC6 - Infra

03/06/2016 setec 26 >



3. UC6 — Infrastructure and Environment FID

3.2. Phase 2 - detailed studies
UC 6-2 : Infrastructures and environment transparency

pwlanm:inzmhnblu

Usual method

The location of environmental measures is defined according to :
1. available fields = main argument (in those use cases)

2. environmental studies

3. suitable topography for the infrastructure

4 |dent|f|ed anlmals usual patterns / behavrours

3. UC6 — Infrastructure and Envrronment '
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
A63 Motorway — Natural environment issues

pour i e

I Fenong =3

| Allantic Park I'

@ y |

Résarvoirs de bigdnerstd [~ | dont obiigatoires.
Multh sous-trames
Mileux cEars  dunaires ot rocheus

I Miteux humides

=

:’,j:'.‘ 5 035 F»s

S | Palousas # prares de pamont o J dbtucs
\ les Seq Flaines agricoles b enjeu de biodiersits
Peiouses siches
Landes Landes & caractire Semporare (lempéie Kk

I Systemes bocagers

I Mo rochews d'altude

I Bcisements de feulius ¢ Toréts mites
Boisemants 3o conléres of mileux sacids

| Soorts-Hoss¢!

[0 Enja spciique chiroptires

Comdors

F55] Mult sous-trames

P Miseux humides

(1] Pelouses séches

[55] Systemes bocagers

77 . de conferes et mikeus
Boements de feullius et foréts mides
| Landes

Cours deauy

" Cours d'eau de la Trame Bloue
ELEMENTS FRAGMENTANTS

Infrastructires ineaires de Gansport

™ Lianora procpsies of Lanans regansdes <5000
P Spcasden outype WA e

Proget LGV GPSO - Priorte 2030
B e s Goante Vhesne (LGY)

Woms ferrees ehctrifees

Autres cours d'aau (hors Trame bleus)
D Lim#es de L 1égion
- Limites des depatements
Source : DREAL Aquitaine, Atlas SRCE

3. UCG6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies
A63 Motorway — Natural environment issues

pour les [Nfrastructures Durables

~ | Enjeux des Chiroptéres

Cam e
b ] e

Miniopterus schreibersi

¥ el
T T .;’ -&
NG Lk, Sl T

Pipistrellus pipistrellus

Légende - Synthése des enjeux Mammiféres et Chiroptéres
— e A3 Habitats favorables Autres

= ¥ sinse i
[ Pran geau Chiroptéres

wafif= Principaux axes de vols des chiroptires Enjeux majeurs @ Pipistrelle de Kuhl
Mnoptére de Schreibers ® Pipistrele de h

(O o—

Pipistrellus kuhlii

Source : dossier CNPN de I'A63, Setec — 02/2015

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
A64 Motorway — Natural environment issues

Source : Google streetview

3. UCG6 — Infrastructure and Environment
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3. UCG6 - Infrastructure and Environment FID

3.2. Phase 2 - detailed studies
A63 Motorway — Available data

s o N
pour les [Nfrastructures Durables

Available data

Content Format Description Provider Producer
Topography Dwg Elevation model, topography Vinci
DTM Grid ASCII Elevation model IFFSTAR IGN
Areal Jpe Orthophotos Setec IGN
photography Peg P
Map Shapefile Environmental datas Setec IGN
Map Tiff SCANZ25, 1:25000 Setec IGN
Natural : Vectorial database: Inventary from

) Shapefile . Setec .
environnement environmental data impact study

3. UCG6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies
A63 Motorway — Available data

pour les [Nfrastructures Durables

2l e A e

NN

3. UCG6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment Fi

3.2. Phase 2 - detailed studies
A64 Motorway — Available data

s
pour les [Nfrastructures Durables

Available data
Content Format Description Provider
Animal crossing | Citygml 3D model of the bridge Vinci
Animal crossing [Dwg Phasing plans Vinci
Topography Dwg Elevations, topography Vinci
DTM Grid ASCIl  |Elevations IFFSTAR (IGN)J

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
A64 Motorway — Available data

i

s o N
pour les [Nfrastructures Durables

Shapefiles

From IGN From Setec
Buildings Wildlife inventory

Wildlife natural
environment issues

Hydrography Protected areas

: List of the protected flora J
Vegetation and fauna. Animal crossing

Roads

v G |
% % | ANGRESSE | - ,_-’
> REA N "W SAUBION

s o e
o = - - Vi e \J i e <
- o R e S 0, S LT ) 5
o= ] €T ST . . -~ "
J T e il ¥ \ L5 - i J
—— % ' ~y . \ e TG T 3 . $ oy
% / A “ ) ' ke 2 e Nyl - \ S 9 \
o / 3 A oy, L, T 2 . 7 ~ey
L % f - o . L e / . N\ o \ b —— -
. 2 [ S Do N 2 - i \s < ‘
h \ e X (R N v \ \ sqg %
3 v o R ~— . A s N ’ ‘ \ . .,
] . stz > @ — Py T . e 2 \ s ) ~ - A s
S m 1 " e X G RN H 1 H > 2 . )
PPN p, N S i, e, "N VA L R NS \ ! \ " > N
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3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies o
Modeling - The Good, the Bad and the Ugly

Three scenarios for fences

1. Usual environmental measures project (what have
been applied)

2. Avery cheap project
3. Aproject defined as the most efficient

« Test the efficiency of models

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

Type of fences

—— News fences

— New permeable fences
3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

%ﬁﬁ}}\\; }
7\
=)

. -
pour les INfrastructures Durables

Usual project

‘ﬁ%___—_\__\:. .
———
o

X
A

2

; _ 7
m S
N =
—
A Y

TR

Ly
1
& o

A
u
N

—L

—— Limit of available lands —— News fences

%,

—— Existing fences — New permeable fences
3. UC6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

. -
pour les INfrastructures Durables

Very cheap project

<,
74
g

7] S— - — i m—

e

> XN >
-‘L ‘w a9l 85
\A E

Ny
A e Sty

—— Limit of available lands —— News fences

—— Existing fences — New permeable fences
3. UC6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

oo dss !
pour les [Nfrastructures Durables

Most efficient project

s

7,,,

Uy
2,

DR _— | \f‘ ,-4
| \\\\\\\\\ \“"“‘" i ’ f
—— Limit of available lands —— News fences —_— Landscaplng

—— Existing fences — New permeable fences
3. UC6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment FIND"

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

pour les [Nfrastructures Durables

Landscaping

FORET o -

Forest borders to
i | be landscaped
gé ﬁ( /O SN Sl

I\

~r T ™ Available land

Existing fences

3. UCG6 — Infrastructure and Environment
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3. UC6 — Infrastructure and Environment piND"

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

pour les [Nfrastructures Durables

Landscaping

Espale Espace
CorfT EXTSTANTE A (REER A CREER. fordr €XISTANTE

Eta M to. 1 [ P 1] z == =
ferbomjﬂw Arkush: Arb:x;. ﬁrbcm

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment ‘D

3.2. Phase 2 - detailed studies
Modeling - The Good, the Bad and the Ugly

pou les el

Landscaping

7 Y

- [&5)

0
e
T L ——————— e s ees s s O SRS

———— Panneaux Bois ~~— N Essences Arbustives —

—

/,. 1 R ———
S~ >
%ouches Rochers Fa g5 etMoyens:Atbies

T
\/

) i Forét Existante
A \\
\\

3. UCG6 — Infrastructure and Environment
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3. UCG6 — Infrastructure and Environment N

3.2. Phase 2 - detailed studies
Modeling

"~ P
pour les INfrastructures Durables

 Many data types

 Content not unified

3. UCG6 — Infrastructure and Environment
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4. Software piND
4.1. Needs and abilities o W e e

pour les [Nfrastructures Durables

Ability to
 manage many types of data

 manage large models

e connectto servers

4. Software

6/3/2016 setec 44 >



4. Software
4.1. Needs and abilities

Software / Solution Editor Type

MicroStation, ProjectWise, Bentley Solution

AssetWise,...

Novapoint VDC Vianova Model federation

Mensura Geomensura |CAD

Covadis Geomedia CAD

ArcGis Esri SIG

QGis Qqis SIG

Civil 3D, Infraworks, Reuvit, Autodesk Solution

Navisworks

FME Safe software Data
transformation

4. Software

6/3/2016

setec
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4. Software
4.2. Goals

3D MODEL

e . N
Interoperability Qa/
Scheme
Communicate Analyze

4. Software

03/06/2016 setec
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4. Software

i

4.3. Actual issues

PR
pour les INfrostructures Durables

Hardware:
 Heavy models

« Sharing with others (not CAD
users)

Data :
* Not structured
« Lost when changing format "

Nom Geler V.. Typede.. Epaisseu...
. B 2 Tous EC - ACCESSOIRE_DES . Continu... — Par_...
* Not reliant to our needs e Zoeee

& text

L
el Tous les calqu

EC - BASSIN_HAC
EC - BA

EC- BA

EC- BATI-

EC - BATI-TIERS |
EC - BATI-TIERS_HAC
EC - BETON_DES

A,
\/
*
*
[)
?
?
?
4 . Continu...
?
?

EC - BETON_HAC L4
*
?
*
i
’
?
?
?
*
?
?
?

... Continu...

Software :
» Partial coverage of needs
* Approach specific to the software

Continu...
Continu...
EC - BOIS_DES Continu..
EC - BOIS_HAC
EC - BOIS_TXT
EC - BORDURE-ASF_DES
EC - BROUSSAILLE_DES
- BROUSSAILLE HAC
C - BROUSSAILLE TXT
C - BUSE_DES
- BUSE_TXT
- CANIVEAU_DES
C - CHAMBRE-ASF_DES
- CHEMIN-TIERS_DES

Continu...
Continu...
Continu...
Continu...
Continu...
Centinu...
BUSE

Continu..

0

Continu...

E..
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Continu...
CHEMIN

4. Software
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4. Software gN
iMiD

4.4, Tests and results from the two sites
Achievements so far...

pour les [Nfrastructures Durables

Global model

2. Software
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4. Software gN
iMiD

4.4, Tests and results from the two use cases
Achievements so far...

pour les [Nfrastructures Durables

GIS in the 3D model CityGML in the 3D model

4. Software
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4. Software gN
iMiD

4.4, Tests and results from the two use cases
Achievements so far...

pour les [Nfrastructures Durables

Automatic representation of
Creation of landscaping fences from shp

4. Software

03/06/2016 setec 50 >



5. Data organization

5.1. What to organise

Workflow :
 Who needs what and when
e What for ?

Data :
e To structured
» Level of Details / Development

History :
» Trace decision taking
 Make it available for everyone

» Data storage, hardware and format
lifetime

5. Data organization
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5. Data organization

5.2. Use case for data : Fences

Geometry

« 2D /3D

e Linked to other objects ?
o Detailed geometry

Attributes:
e Height / mesh size
e Permeability

History :

e Location

e Temporary or not
« Maintenance

5. Data organization

s o N
pou les INfrastructures Durables

3 strands
 barbed W'F_e\ Add top strands to provide
L b o0t aminimum 84 in. high fence
n .
i el T
6in. .
T '—
6in.
%
96 in. S mawEaazEgs
T
84in. A
T
78% jﬁ/;ézsﬁﬁ
L %ﬁ?ﬁm»r. Game Side
fer" O — Line Posts 12 ft. Length,
//.- <My, Minimum 3 ft. Deep
i~

03/06/2016
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Setec

Immeuble Le Crystallin
—191/193, cours
Lafayette - CS 20087 —
69458 Lyon Cedex 06

“Th

denis.leroux@als.setec.fr

Thank you to :

justine.vassart@als.setec.fr

ank you
for your attention

" Mo

pour les INfrastructures Durables

www.setec.fr
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