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Le groupe ITiC

Méthodes Innovantes pour la Construction

* |nteraction BIM/GIS

* Développement de modeles de données pour améliorer I'interopérabilité
* Activités intégrant les ouvrages souterrains et les infrastructures

* Partage de connaissances (enseignement, CAS BIM, séminaires)

Kamel Adouane Yohann Schatz Pr. Bernd Domer Fabian Boujon
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Programme du séminaire

Les évolutions des Industry Foundation Classes : versions actuelles et a venir
Par Kamel Adouane

e Leschéma IFC 4.1 vu d’une autre maniere
Par Yohann Schatz

* Les limites de 'interopérabilité (MVD)
Par Bernd Domer

e Possibilité d’intégrer une maquette BIM dans un systeme propriétaire GIS

Par Fabian Boujon
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Partie 1

Les évolutions des Industry Foundation Classes :
versions actuelles et a venir

Intervenant : Kamel Adouane
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Intelligence in construction

Les variations de I'lIFC4 a I'lFC5

IFC5 AFC5 Certification
IFC Common Schema Project / '
Harmonisation across domains 2019';10

2017 IFC Road
MOU IFC Road/Rail IFC Rail

IFC Road / IFC Rail SPEC IFC4.3 Specification SW Deployment

Mational IFC Road - Korea 2018
Mational IFC Rail - China IFC Bridge

IFC4.2 Specification o SW Deployment

2015 2016
IFC Alignment 1.0 IFC Alignment 1.1

IFC4.1 Specification SW Deployment

|IEC4 Certifjcation
IFC4 Specification

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

©2020 AEC3 Deutschland GmbH
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Base de données des spécifications IFC

Version

4.3.rc.2

4.3.rc1

4.2.0.0

4.1.0.0

4.0.2.1

4.0.2.0

4.0.1.0

4.0.0.0

Name (HTML IS0

D ion) publication

IFC4.3 RC2 -

IFC4.3 RC =

IFC4.2 -

IFC4.1 -

IFC4 ADD2 T( I1SO
16739-1:2018

IFC4 ADD2 =

IFC4 ADD1 -

IFC4 I1SO
16739:2013

Published
(yyyy-

mm)
2020-11

2020-04

2019-04

2018-06

2017-10

2016-07

2015-06

2013-02

Current
Status

Candidate

Archived

Withdrawn

Official

Official

Retired

Retired

Retired

HTML
download
(ZIP)

zZIP

EXPRESS

EXP

EXP

XSD pSet XSD

IFCA.3 RC2.xsd

IFC4%3_RC1.xsd

FC4.xsd

IFC4_ADD1.xsd

ifcXML4.xsd PSD_IFC4.xsd

Source : https://technical.buildingsmart.org/standards/ifc/ifc-schema-specifications

HTML

ifcOWL
IFC4.1

ifcOWL
IFC4
ADD2

d ¢85

ifcOwL
IFC4
ADD2

ifcOWL
IFC4
ADD1

ifcOWL
IFC4

RDF

RDF

RDF

RDF

RDF

RDF

TTL

IFC4.3
RC1
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IfcAlignment2DVarficalSagment

i a

paysage, d’ingénierie

mic

L'apport IfcAlignment dans I'lFC 4.1

[ fealignmentzDVerSegLine |

IfcAlignment2DVerSegParabolicArc

IfcAlignment2DVerSegCircularArc

-StartDistAlong © IfcLengthMeasure
—{-HotizentalLength : licPositiveLengthMeasure

|-ParabolaConstant : IfcReal
|-lsConwax : IfcBoolean

-Radius : IfcPositiveLengthMeasure
-1sConvex : [fcBoolean

“StartHeight : foLengthMeasure e
-StartCGradient . IfcNomalisedRatioMeasure
=
1
[ IfcAlignment2DVertical |
‘— gments . IList<cAlignment2DVertic nent> |
1
1
TfcAlignment2DSegment | [TicAlignment |

‘-m_TangennalCcnrmulry - IfcBoolean

Fay

Horizontal alignment

n 1

1
1 fcCurveSegment2D
[ el s | _StartPoint - licCartesanPaint HEESHRd edCH Ve
Segments : List<licAlignment2DHorizontalSegment> StartDirection : HePlaneAngleMaasure
n ength - HfcPositiveLer :
Pay

IfcAlignment2DH orizontalSegment

[1fcLineSegment2D |

IfcCircularArcSegment2D

lHcClothoidalArcSegment2D

-CunvaGaometry : IfeCurvaSagmentzD

|-Radius - licPositivel angthMaasure

_1£Cow : FoBool

-StartRadius - IfcPositivel engthMaasure
-IsCow : licBoolean

-IsEntry : licBoolean

-C lothaidConstant : IfcReal

StartHeight

Hes

126.148 5:1
R -
D StartGradient=dy/dx
125.000] T~
TNL_AE6 dx
122.500|
HorizontalLength T
120.248| i
StartDistAlong
0+000 0+010 0+020 0+030 0+040 0+050 0+060
0.000
startRadius = INFINITE
segmentLength segmentLength

startPoint startPoint

"/ 'startDirection

isEntry = true

clothoidConstant = 30

isCew = true

segmentLength

startPoint

Source : Amman, J., Borrmann, A. (2005) “Creating a 3D-BIM-compliant road design based on IFCalignment originating
from an OKSTRA-accordant 2D road design using the TUM Open Infra Platform and the OKSTRA class library”.

radius

- startDirection

tangentialContinujty= True or False

isCcw = False

tangentialContinuity= True or False
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Les variations dans les IFC 4.1

IfcGeographicElement

Entity inheritance

fcObiectDefinition

HcGeoaraphicElement

Ve

Eléments du paysage :

e Routes
e /0nes
e Arbres ...

IfcCivilElement

Entity inheritance

lfcObiectDefinition

IfcCivilElement

Ve

Eléments de I'ingénierie civile :
e Segments de routes
e Segments de pont
e Chaussées ...

Hes: s 0// GENEVE

Haute Ecole Spécialisée
de Suisse occidentale



g ITIC Hes
Haute école du paysage, d’ingénierie !

et d'architecture de Genéve

Partie 2

Le schéma IFC 4.1 vu d’une autre maniere

Intervenant : Yohann Schatz
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LesIFC4.1

1700+ ¢iéments

. Property Quantity .
Entities Types Sets Sets Functions Rules
~ 800 ~ 400 ~ 400 ~90 ~ 50 2

e @ @ =

16 décembre 2020 Interopérabilité, convergence GIS-BIM : quelques nouveautés 10
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LesIFC 4.1

Documentation officielle ——>  Complete, mais ...

X Explorer 'arborescence de facon fluide
X Contextualiser facilement chaque élément

X Rechercher un élément a partir de son
contenu

L» Logiciel spécifique

Source :
https://standards.buildingsmart.org/IFC/RELEASE/IFC4_1/FINAL/HTML
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> lfcExplore

ifeExplore (FC 4.1)

Entities explorer By content search

Entily selection Attributes Property sets Quantity sets

Entity : ifcwall wall x Search
Location : Interop (Shared building elements)

@ Core + Shared lements + Domain ) Resouces

1 2 3

ircroot ________ [llifeObjectDefinition ifcContext ifeActor
fcPropertyDefinition ifcObject if
nshi ifcTypeObject i

Open doc

Interface de IfcExplore

Hes

Améliorer la compréhension et
la recherche d’information dans
le schéma IFC

e Manipuler autrement la documentation IFC

Pour:
* Novice, confirmé ou expert
e Bureau d’étude, BIM management, recherche

12
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IfcExplore (IFC 4.1)

Entity selection

Entities explorer By content search

Attributes Property sets

> lfcExplore

Quantity sets

Hes

> HcExplore

Entity : ifcWall
Location : Interop (Shared building elements)

wall

Search

[J Match whole word only

[ Natural language in -

(@ Core + Shared elements + Domain O Resources

Open doc

1 2 3

ifcObjectDefinition ifcContext
ifcPropertyDefinition ifcObject

ifcRelationship ifcTypeObject

4 5

ifcActor ifcAnnotation

ifcControl
ifcGroup ifcPort

ifcProcess ifcPositioningElement
ifcProxy

ifcResource ifcSpatialElement

ifcStructuralActivity
ifcStructuralitem

ifcBuildingElement

ifcCivilElement
ifcDistributionElement
ifcElementAssembly
ifcElementComponent
ifcFeatureElement
ifcFumishingElement
ifcGeographicElement
ifcTransportElement
ifcVirtualElement

7 8

ifcBeam ifcWallElementedCase
ifcBuildingElementProxy ifcWallStandardCase
ifcChimney
ifcColumn
ifcCovering
ifcCurtainWall
ifcDoor

ifcFooting
ifcMember

ifcPile

ifcPlate

ifcRailing
ifcRamp
ifcRampFlight
ifcRoof
ifcShadingDevice
ifcSlab

ifcStair
ifcStairFlight
ifcWall

ifcWindow

2021 « develope

engineer « inPACT intitute, HEPIA, HES-S0 Genéve (Switzerland)
Kam: and Fabian Boujon (nPACT

Cheminement intuitif dans I'arborescence, recherche d’entité dans toutes les couches

13
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IfcExplore (IFC 4.1)

Entities explorer

Entity selection

1

ifcRoot

1 Globalld

2 OwnerHistory
3 Name

4 Description

By content search

> lfcExplore

Attributes

Attribute : PredefinedType

2

ifcObjectDefinition

HasAssignments
Nests
IsNestedBy
HasContext
IsDecomposedBy
Decomposes
HasAssociations

Property sets Quantity sets
Type IfcWallTypeEnum
Cardinality ?

3

ifcObject

5 ObjectType

IsDeciaredBy
Declares
IsTypedBy
IsDefinedBy

4

ifcProduct

6 ObjectPlacement
7 Representation

ReferencedBy

5 6

ifcElement ifcBuildingElement

8Tag

FillsVoid's ~
ConnectedTo
IsinterferedByElement
InterferesEiements
HasProjections
ReferencedinStructure
HasOpenings
IsConnectionRealizatic
ProvidesBoundaries
ConnectedFrom v

Hes

> HfcExplore

Open doc

7 8 9

ifcwall

9 PredefinedType

Informations ciblées sur les entités

14
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> lfcExplore

Hes

IfcExplore (IFC 4.1)

Entities explorer By content search @ |fCEXp|0re
Elément Contenu
Power X 'Property set vl 'Proper‘(y name v‘ [ Match whole word only Open doc
Results Search

Elément A partir de =t A partir de
infos : yohann.schatz@hesge.ch Above
Property set \ Below

Property na Attribute name
| Property set

Recherche par contenu

15
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Partie 3
Les limites de l'interopérabilité (MVD)

Intervenant : Bernd Domer

Hes

16
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Les limites de l'interopérabilité

e Un modele interopérable peut uniquement transporter les informations définies dans sa norme
(exemple : les IFC). Des mécanismes d’extension des éléments prédéfinis peuvent exister.

e Les éléments prédéfinis les plus importants des IFC sont les :
- Objects : IfcWall, IfcSlab, IfcWindow ...
- Property sets : Pset WallCommon, Pset_ WindowCommon ...
- Quantity sets : Qto_WallBaseQuantities, Qto_WindowBaseQuantities ...

e Si aucun objet IFC correspondant = IfcProxy

Probleme : perte de la sémantique de l'objet, perte de qualité de la représentation géométrique.
Il n’est pas possible de créer un nouvel objet IFC propre a l'application.

e || est par contre possible d’enrichir les objets avec des attributs propriétaires.

17
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Les limites de l'interopérabilité

“ , . IFC schema
Il n’y a rien comme un

«Export IFC», un IFC est
toujours exporté selon un
Model View Définition (MVD) 53

Léon Van Berlo, buildingSmart

IFC4 Certified

Architectural Reference Export
Structural Reference Export

P "-‘..4‘*\- N

| 7 1 JM
| 2
R o

Str

IFe $ MVD Name

Schema

IFC2x3 Coordination View

T

IFC2x3 Space Boundary

TC1 Addon View

IFC2x3 Basic FM Handover

Tl View

IFC2x3 Structural Analysis

TC1 View

IFC4 ADD2  Reference View

TC1

IFC4 ADD2  Design Transfer View

T

IFC4 ADD2  Quantity Takeoff

TC1 View

IFC4 ADD2  Energy Analysis View

T1

IFC4 ADD2  Product Library View

T

IFC4 ADD2  Construction

TC1 Operations Building

Information
Exchange

Source :

Status

Official

Official

Official

Official

Official

Official*

Draft

Draft

Draft

Draft

Documentation

cv2.0

SB 1.1

M

SA

RV 1.2 HTML

RV_1-2.mvdxml

DTV 1.1

QVo.1

Lvo.1

COBie 2.4

Hes-

Summary s

Spatial and physical components for design coordination between
architectural, structural, and building services (MEP) domains

Identification and export of additional Space Boundaries (polygons which
define the extents of a space's contact with directly adjacent surfaces
[e.g. walls, floors, ceilings] and openings). Can be used for building
energy analysis and quantity take-off.

Handover of model information from planning and design applications
to CAFM and CMMS applications, as well as the handover of model
information from construction and commissioning software to CAFM and
CMMS applications

The structural analysis model, created in a structural design application
by a structural engineer to one or many structural analysis applications.

Simplified geometric and relational representation of spatial and physical
components to reference model information for design coordination
between architectural, structural, and building services (MEP) domains
Advanced geometric and relational representation of spatial and physical
components to enable the transfer of model information from one tool
to another. Not a "round-trip" transfer, but a higher fidelity one-way
transfer of data and responsibility.

Estimate and track construction materials and costs.

Estimate and track energy usage and costs.

Manufacturer product information and configurations.

Lifecycle information for maintaining equipment and systems within
buildings.

https.//technical.buildingsmart.org/standards/ifc/mvd/mvd-database

18



et d'architecture de Genéve

Ce qui va changer avec les IFC 5

* Objets couvrant les infrastructures

* Changement d’implémentation Shared Elements
¢€ No more backward compatibility but
transition path ,, IFC Kernel

Spatial Other
structure | ressources

Materials | Geometry

Lecture recommandée : Roadmap

https://www.buildingsmart.org/about/technical-roadmap/

TR | ) (o Hes-
Haute école du paysage, d’ingénierie . ¥ia

J\_

(international agreed)

Interoperability layer

19

domain extensions



=P mcC
Haute école du paysage, d’ingénierie o P

et d'architecture de Genéve

Le futur des MVD

Classifications / Property sets, usage & project specific
(bsDD)

Classifications / Property sets, usage specific, regional agreements
(bsDD)

Objectif : Shared Elements
Gagner en flexibilité
IFC Kernel

Geometry Spatial Other
structure ressources

\

International

Interoperability

agreed
domain
extensions

layer

Hes-so//

20
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Nouveau concept : le bsDD

Contenu proposé par des associations professionnelles, les sociétés ...

Classifications / Property sets, usage &
project specific (bsDD)

Classifications / Property sets, usage
specific, regional agreements (bsDD)

, API API API
Les 'IAPIfsont Programdmees Application | | Application | | Application
par' ?S ournisseurs aes BIM 1 BIM 2 BIM 3
logiciels

Les utilisateurs peuvent, a travers des API, accéder aux
classifications et property sets définis dans le bsDD

21
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Partie 4

Possibilité d’'intégrer une maquette BIM dans un systeme
propriétaire GIS

Intervenant : Fabian Boujon

Hes

22
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Choix de I'emplacement de la maquette dans le programme cible

s Complétion des données - Extraction_Plainpalais - ArcGIS Pro Table Feature Layer ? - B
Insert Analysis View Edit Imagery Share View Appearance Labeling Data i) Boujon (HES-SO - HEPIA) ~ ~
<c : % o | - 9, = %
3
d (5| > =] = (&) x e Py
History Python ModelBuilder Environments Tools ReadyTo = Feature  Raster Network Geostatistical Business _ Raster  Function Workbench
Use Tools~ | Analysis - Analysis~ =| Analysis-  Wizard  Analysis~ Functions~ Editor
Geoprocessing iE] Portal Tools Raster Data Interoperability
=
Contents - x [[Elmap % ~ _— . ~ o
T [search »o -] 3 ¥, o
3 Ve 3
7 [T 3 " Ed
o R +| « Coordonnée x : 2499803.31 m ' =
W . . Lo 8
Drawing Order ¢ =
’ £ 3
g Coordonnéey:1117120.75m ‘ |
Extraction_Plainpalais G . . 3 i3
Ste-Clotilde %, =
, 2
tsinpaiss Coordonnée z : 375.298 m g
* . %
4[] GENEVE Velodrome 3
” 3
MNT S
geneve\GEO_MNA_GRID_TERRAIN Les Savoises e ' , S T
Value % 5 5 &
614.864
Plaine de W
| e Plainpaiais Conseil ) ]
33207 T General bl e 5|
»[]TIN o5
Topographic_ Map_Switzerland T e o 3 Les Tranchees

4 Elevation Surfaces Eeom Hibecino Loy
Colot

4 Ground iere
e ne. Mume
eRoarar e

TIN_GENEVE

Rue go

Du-Bois-Melly

PRt

Fopial R

Hépital

2'500'430.40E T'117'042.56M m v

| 1‘4'33_3
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Field: 3 Add BH] Calculate i 2 Switch
OBJECTID | Shape POINT_X POINT_V RASTERVALU

I Point 249980331 |1117120.75 275.208

Click to add new row.

ES 0of 1 selected Filters:
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Transfert des coordonnées (dans programme source) et chargement dans la cible

Contents

- =] X

3 Boujon (HES50 - HEPIA) = 1@ 4

sasadoid uewy  Borered

i+

6.1431432° 46,1992412°N ~ 376551 m
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Identification des catégories d’objet dans le programme cible

mc

Intelligence in construction
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Vues en coupe pour l'identification des objets du sous-sol et de l'intérieur
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