Découvrez les métiers du BIM, les compétences liées et |'offre
de formation actuelle

Vers un réféerentiel de compéetences'BIM européen

S. Kubicki, LIST & A. Bradley, Cardiff University

With the support of

s B
ws anefore Erasmus-+
' / The information and views set out in this presentation are those of the authors and do not necessarily reflect the official
opinion of the European Union. Neither the European Union institutions and bodies nor any person acting on their behalf
i may be held responsible for the use which may be made of the information contained therein.



PROGRAMME

BIMZ \VET

10.40 - 11.00 Vers un référentiel de compétences BIM européen, S. Kubicki,
LIST & A. Bradley, Cardiff University

With the support of
. oLl (L)
21/02/2018 Passez au BIM : Formez-vous! oy anefo re - Erasmus+




—

SOMMAIRE Blm‘sve.r

* Introduction

« BIM : Définitions et état des pratiques

* Profils et responsabilités pour la mise en oeuvre du BIM
* Vers I'évaluation de la maturité des compétences
 Présentation de I'outil

With the support of
. i | (L
21/02/2018 Passez au BIM : Formez-vous! oy anefo re NErasmus+









=
>
=
A 2
>
&
[
o
=




Energy consumption

) Energy Performance
- - Challenge

» Intrinsic Properties
» Dynamic conditions
» BMS Operational policy

>

EXPECTED PREDICTED INTRINSIC ACTUAL
ENERGY ENERGY ENERGY ENERGY
PERFORMANCE = PERFORMANCE PERFORMANCE  PERFORMANCE

OCCUPANCY &

OPERATIONS PHASE

Extract from: Prof. Yacine Rezgui. Cardiff University. Sustainable Places A Multi-disciplinary Perspective to Built and Natural Environment Challenges in the 21st Century. Presentation. LIST Seminar. August 2016.



INTRODUCTION /
“Improving the human capital basis BIII'IZ}VET

[in construction]” EC Report, April 2017

* « L'innovation et de nouvelles =
réglementations influencent le Construction  Improving the human

Sector capital basis

developpement du secteur » (p5) Oty

April sor7

- La demande en compétences
s’articulent autour de :
« L’efficacité énergétique : initiatives
nationales Build-UP (qualifications et
. http://www.buildup.eu/en/pr
plateformes de formations) actces/publiations/ecso-

report-improving-human- =
, o« . capital-basis

* Le numeérique et le BIM: besoin de

nouvelles méthodes et compétences ——

\
H 4 v The integration of BIM in the construction sector is being supported by national strategies with a

* ...Atous les niveaux de compétences Komledg i, and syt chinge componen. Thongh ot specaly g
initiatives, these set the general framework for the creation of education and training, ultimately

increasing the levels of BIM skills and knowledge among the workforce (e.g. Germany, the

Netherlands, Denmark, Lithuania);

¥ In some countries, the digital skilling of the workforce can also be initiated explicitly at the public
sector level (e.g. France and the UK), or through specific BIM trainings and learning resources
offered by non-governmental institutions (e.g. Ireland, Spain, Latvia);

¥ Some Member States are also teaming up to define digital skill needs and create appropriate p 53
training programmes by participating in EU-funded projects (e.g. BIM4VET and BIM-TRAIN).
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INTRODUCTION

Compétences digitales dans la construction

Detailed Design AﬁaWQS
- Architecture, Engineering, G
H Conceptual
Construction and Disiah
Operation/Maintenance
il

Cycle de vie du batiment
* Multi marchés : logement neuf,

rogr)wrnl g

rénovation, bureaux/tertiaire, Building
industrie B I M Information
A L p Modeling
A différentes échelles

- Batiments, Groupe de batiments..

Quatrtier, Ville :
Pour toutq haine de valeur @

Renovation

BIMZ \VET

Documentation

Fabrication
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Modélisation
Représentation

- Building

Pre-BIM

- Plans, métrés, cahiers
de charges développés
séparément

- Incohérences
fréquentes

- Collaboration ad-hoc

- LIST - 20180

% - Echanges non
i tionalisés et non
Collaboration o o
“projet” standardisés
-1Ir i its IT
faibles
- DAO répandu
- PF de gestion de
z projets multiples & non
Technologie standardisé

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY

pccar 2008,
)

LISTS

Information

Partagé sous licence Creative Commons BY-NC-SA (hitps:.

Modeling

oy oy-nc-sa/2.0/)

_Nmeau_dr;matumel Niveau de maturjté 2 _Ni\teauxiematuritéfs,
g 2 =
4 L - S - £3 - - s
Modelisation °: Collaboration : Intégration 3
- ” - 2 - ” * 5: - 7 ? & %
orientee-objet orientee-modele || orientée-réseau
w o o
- Modéles mono-disciplinaires - Modélisation “avancée” :
- Automatisation de la o controle des parametres, y.c. - Co-modeélisation, multi-
> génération des documents 2D données non géométriques disciplinaire
ou 3D - nDimensions 4D, 5D, envir.
- Processus d'échange ,
- Interne : re-structuration de formalisé ;ﬁ;ﬁgﬁ? d6.denrinas
> la prgqluct]on, charte de » - Controle des donpees hegs B | " -Recouvrement voire gommage
modélisation, templates - Effqrt de conception et prise des phases (IPD)
de décisions en amont
- Format d’échange standard - Serveurs de modéles
> - Logiciels “BIM” Architecture, > et/ou propriétaire interopérables
Structure, MEP - Logiciels “interfaces au BIM” - Données BIM+PM+FM
avec persistance des données centralisees ou réparties
© S. Kubicki - Luxembourg Institute of Science and Technology - 2018
Inspiré de (Succar, 2009), premiére publication dans (Boton &t Kubicki, 2014 - Actes du 6éme Séi de C P N




BUILDING INFORMATION MODEL(S)

Activités de modéelisation et developpement
du modele d’information
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BUILDING INFORMATION MODELIN

Processus de production de I'information

» Gestion des échanges
d’'information

+ Exigences (ex. Niveau de
détails, données attendues)

* Suivi

=

contractuelles
roles ?
lles missions ?

BIMZ \VET

Banahna Fresrgy Mciency par
Appendon G of ANSASHIARS
FESHA Standard 90.1-2007

Design Model

Enargy Analyeis Model

Campleted Relevast LEED EA
Trmplater

Mate: This process map is ereated based on bSa/
OGC AECOD-1 Joint Testbed Project and LEED-NC
2009 rating system

Integrated Process Mapping For bim Implementation In Green Bwim
Delivery. Wu, W. & Issa, R. (2013). 13th International Conferenceap

Applications of Virtual Reality
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BUILDING MODELS AND INFORMATION 4
COORDINATION Blmz.wET

S0t Mode Crecker G BcoS Dicce ST 201507 3 amcge s ) ol
I — —_—T—Im - ToDo (512 54 N
77 Presestation CEENCED AR Lo Dre- GEFRS - ARRATN-JHs @O

» Contréle qualité
* Export/import
» Aggrégation

* Formats de fichiers
» Contenu modeélisé

Dax =‘
o |
) \
[ ]
G eStI d eS Ry EDList, Jul 23, 2015 Les tuyaux sont trés proches des fenétres E
3 o g EDList, Aug 12, 2015 La distance entre les tuyaux et les fenétres dans les locaux techniques est trop réduite.
problemes de C Y ——

> [ [ B ] <12> suns o « i} Reonsbites SAC, MIAC

tlon 3D A : : P e T :
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Profils et responsabilités pour la
mise en oeuvre du BIM
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INITIATIVES INTERNATIONALES

BIMExcellence

E

Operation Set

Surmimary: the daily, hands-on individieal efforts required to deliver a peogect
or part/aspect of a progect Operational competencies include designing,
simudating and quantifying

COMPETENCY TOPIC

DESCRIPTION

JE

BIMZ \VET

——grrm— General Modelling Using softemra tools bo model project requirements and generata
R o v oo s v o e — nonsrEEm e
© and organizational management kwl‘w dnmanﬁ
it DR ni Capturing and Represemting Uing softwane tonls and spechlized equprment io capture and
sy rapresent physkcal spaces and environments
Strategic Plan 1
o - iE] Flarming and Designing sing software tools for concaptualization. planning and design e
e nid Simukating and Quantifying sing softwane tools o conduct various types of rmoedel-based 120 oty st
. sirrilations and estrmations
Administration Set o5 Comstructing and Fabeicating id=ing HiModed=s for the spechic purposes of corstrection and fabrication
U EEEREERIEE 05 | OperstingandMaintaining  Using models to operate. manage and maintan  Eaiily
jer mdustry. RED competencies
it J : 07 Monitoring and Contralling Using models to mantor Suldng Perfarmance or control its spaces i
o ot systems and equiprmant
Budgeting Ll
o o oA Linking and Extending Linking BiModals and ther components to othar databases
s P s e 0 Custam Modelling \king software tools to deliver a custom cornbination of Model-based Zﬁ"’”“‘
o | e Deliverabies reflecting a vanaty of Mode] Ulses i
AT | mene P o btk e P — e s s (AU




INITIATIVES INTERNATIONALES
BIM BOK (Body Of Knowledge) — USA (1)

Organizational Technical support Model quality Rendering for
mission statement for interoperability . control . marketing
BXP: Process Model coordination Manage BXP Individual effort
« © 2017 Academic int bility Coalit '
caaemic interoperaplli oallton __ mapping _ Proconsiucion__ Refine 8XP X Undorstane ust
I~ BXP: Information O issue resolution ™ Performance © your own m
wr ” , N exchange « Software version N measurement T Ability to build a
& BXP: Goals == coordination * Model validation &= model
« 67 “Line of Knowledge” (+-compétences) e omens & oy 3 2 i e
T BXP: c L the ©) compliance 0O Software usage
. Q. strategy 'E roles o_lail phases g checking Solving problems
1SO 15686-10: Life i of the life cycle @ Buy-in from and gaining
re a IVeS au cycle functional o = stakeholders knowledge
performance 8 throughout the Estimating
Infrastructure organization Site logistics
planning Contract language 5
List of BIM uses
Quality assurance Manage workforce Rbod "
effort Project controls - sgiop(ingge o
[ ] Business process budgeting /cost
mapping & . Knowledge of
Project controls programing
Employer scheduling /time T tcal writ
information Project lifecycle echnical writing
requirements data collection -
Benchmarking feedback loop
practices Leadership - team
Security policy building
Risk management Contract
Facility administration
management Change
needs management
Enterprise Project
architecture administration
The BIM Bod
assessment information
Corporate/organiz exchange
ational learning Pre-construction
O n ow e g e Organizational issue resolution
training of others Evaluate metrics
" Professional Protecting IP of
BOK): A Delphi e
= Internal standards Professional ethics
across the
organization
t u y Develop guides
Building
© 2017 Asademic intsroperability Coalition. AN Rights Reserved. performance
targets
. Commissioning
https://dcp.ufl.edu/dcp/u Com 9
. Staffing projects
mr p|03d5/5|t€$/43/2017/06/ Budget (VDC/BIM)
f Software selection
BO K pd & upgrade strategy
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INITIATIVES INTERNATIONALES
BIM BOK (Body Of Knowledge) — USA (2)

* Dimensions
* Roles (métiers)

BIMZ \VET

* Niveau de performance (maturité de la compétence)
* Type de connaissance (organisationnelle, relative au projet)

- Exercice de convergence
» Etude Delphi 3 temps

BXP: BIM usage
[ BEXP: Procurement strategy

[l 1SO 15686-10: Life cycle functional performance
Infrastructure planning

El Quality assurance effort . -

] Business process mapping .

B Employer information requirements
4 kF] Benchmarking practices

Rk Security policy

21/02/2018 Passez au BIM :

Facility Manager/ Consultant/
e D"""" Generalist

Levels of ¥
Performance (LOP) -

Types of Knowledge ;
(TOK) g

mDDDDDDDJDDJUDDDJDJDJUDDD
B 0000000000000000000000
5§ TN 00 0000000000000000000000
-E-D[I_]DDDJJDDDDDDUJDJJDDDDD

Figure 4. The Dimensionality of the BIM BOK Classification and Categorization.

Levels of
Implementation (LOI)
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METHODE

BIMZ \VET

« Compétences BIM (BIMe) <> Réles (BIM BOK)
* BIM4VET :

« Compétences BIM <> Responsabilités <> Profils BIM

Problem Literature Scopine Exercise
Definition Review Ping

L

BIM Responsibility and
Task Team Definitions

L

Round 1 Expert Panel
Delphi Questionnaire

Validated BIM Profil Round 2 Expert Panel
alidate rotiies Delphi Questionnaire

21/02/2018

With the support of
Passez au BIM : Formez-vous!
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PROFILS

BIMZ \VET

Niveau BIM Assure la coordination projet et la conformité aux standards et
projet manager exigences

BIM Collaborateur sénior qui gére la coordination des taches et le

Collaborateur sénior qui produit des documents de conception
tels que modeles, piéces graphiques, descriptifs et rapports
pour son équipe

Niveau Modélisateur
équipe BIM sénior

Collaborateur junior qui produit des documents de conception

Modélisat . s . -
= S;:na = tels que modeles, pieces graphiques, descriptifs et rapports

pour son équipe

Liens de dépendance
With the support of

¢s anefore EEMEasmus+
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RESPONSABILITES 4
BIMZ \VET

profile o |_BIM author
Junior staff who produces design output such as models, drawings, schedules and reports for their team
1 Refer to the work done by other project team members
2 Develop & maintain Graphical and Non-graphical models against Project Standards
3 Prepare model for sharing with internal and external stakeholders
4 Produce project outputs from graphical and non-graphical models
Revise outputs to incorporate clash resolution
- Maintain a continuous interface with the BIM Coordinator
5 - Participate in coordination and BIM technology meetings
6 Reference of other shared models to ensure design coordination and clash avoidance.
7 Revise Outputs regarding QA/QC protocols

Senior BIM author

Profile B | Senior Staff member who produces design outputs as well as supervising junior members of staff within their
team
Develop & maintain Graphical and Non-graphical models against Project Standards

2
4 Produce project outputs from graphical and non-graphical models

6 Reference of other shared models to ensure design coordination and clash avoidance
8

9

Assist in Maintaining Project Standards

Address immediate software issues and support the upskilling of staff

10 Remain fully UP TO DATE with Industry good practice around the productionand exchange of Information
11 Help maintain internal CAD standards and workflow by providing feedback to BIM coordinator

With the support of
: R | [ L ]
21/02/2018 Passez au BIM : Formez-vous! W anefo re - Erasmus+
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RESPONSABILITES

Profile C

BIMZ VET

BIM coordinator

Staff member who oversees co-ordination and standards compliance within their team

12

Ensure compliance to project standards

13

Ensure compliance to corporate standards

14

Ensure compliance to relevant national and international standards

15

Coordinate the different BIM author’s outputs to ensure the good quality and compliance of the model
according to the BIM Project Execution Plan / BIM Protocol / client's requirements

16

Supervise Clash detection, reporting and resolution

Address immediate software issues and support the upskilling of staff

17

Profile D

Ensure implementation of BIM software

BIM manager

18

Staff member who ensures project co-ordination and standards compliance lead
Define & maintain project standards

19

Agree software solutions to be implemented

20

Define project outputs, according to the dients requirement

21

Create & maintain a coordination programme for delivery

21

Ensure the implementation of a system to share project information

23

Lead BIM activities at project level

24

Assess project team capabilities to comply with project standards

21/02/2018

With the support of
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VALIDATION
Evaluation via un groupe d’experts

* Questionnaire

 Validation des responsabilités, et du lien
avec les profils

 Validation des compétences associées

« Delphi étape #1
45 professionnels invités / 18
guestionnaires recus

* Delphi étape #2
+ 18 invitations / 13 questionnaires regus

25

BIMZ VET

EQF SCORE

Senior Staff member who oversees co-ordination and standards compliance within their team

Proposed Score

Which of responsibilities are relevant to this role?

Which of these competencies are relevant to each

Ensure compliance to project standards Y

responsibility?
A09: Quality Management Y/N
101: Implementation Fundamentals Y/N

Add extra competencies here

Add extra competencies here

Ensure compliance to corporate standards Y

A09: Quality Management Y/N
101: Imelementation Fundamentals Y/N
104: Standardization and TemBIates Y/N

Add extra competencies here

Add extra competencies here

Ensure compliance to relevant national and
international standards

A09: Qualitz Management Y/N
101: Imelementation Fundamentals Y/N
104: Standardization and Templates Y/N

Add extra competencies here

Add extra competencies here

Coordinate the different BIM
Modeller/Technicians outputs to ensure the
good quality and compliance of the model Y
according to the BIM Project Execution Plan /
BIM Protocol/client's requirements

AD :Qualitz Management Y/N
F02: Collaboration Y/N
F03: Facilitation Y/N
1041: ImEIementation Fundamentals Y/N

Add extra competencies here
Add extra competencies here

Supervise Clash detection, reporting and
resolution

A09: Quality Management Y/N
FO4: Project Management Y/N
101: Imelementation Fundamentals Y/N
004: Simulating and Fabricating Y/N
008: Linking and Exporting Y/N

Add extra competencies here

Add extra competencies here

Address immediate software issues and support
the upskilling of staff

105: Technical Training Y/N
RO3: Teaching and Coaching Y/N
S04: Software Support Y/N

Add extra competencies here

Add extra competencies here

Ensure implementation of BIM software Y

T01: General IT Y/N
T02: Software Systems Y/N
A09: Qualitz Management Y/N

Add extra competencies here

Add extra competencies here

Add extra responsibilities here

Add extra competencies here
Add extra competencies here
Add extra competencies here

Add extrq competencies by

| i H £
AATTTPTT YUt otivuTningairc 1y
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QUELS USAGES ?

Profils/Responsabilités/Compétences

BIMZ VET

Responsabilités

Acquis de formation
Apreés avoir suivi la formation la personne sera
capable de...

« Une structure pour la
mlse au pOInt des CyCIeS Faire référence aux taches réalisées par les
de formatlons BIM au collaborateurs de I'¢quipe projet

008. Lien & extension : Lier et étendre les modéles
BIM et leurs composants a d'autres base de
données

Lier aux modéles BIM des informations hors processus-
BIM (ex. Lier les exigences du programme, extension
aux données de FM)

Respecter les workflows internes (production,
validations et diffusion)

Luxembourg
 Public cible
* Acquis de formation

Développer et maintenir les modéles
(maquettes géomeétriques, parametres et
informations lié(e)s) conformément aux
standards des projets

» Un cadre pour qualifier
I'offre de formation

T04. Modélisation : Générer des modeles BIM basés
sur des standards de modélisation et des
protocoles prédéfinis

TO07. Gestion de modéle : Gérer et maintenir des
modeles BIM générés en utilisant des processus,
protocoles et spécifications standards

Lire un protocole (en particulier régles de modélisation
et GID)

Générer des modéles BIM respectant les régles de
modélisation définies au niveau du projet

- liées aux logiciels et charte qualité de modélisation
interne, par ex. Bibliothéques d'objets,

- spécifiées dans les protocoles (GID, point d'origine)
Maintenir les modéles BIM en respectant le processus
défini

existante

Préparer les modeéles pour le partage avec les

® Un référentlel pour I,autO' collaborateurs en interne
évaluation

T04. Modélisation : Générer des modeéles BIM basés
sur des standards de modélisation et des
protocoles prédéfinis

TO07. Gestion de modéle : Gérer et maintenir des
modeles BIM générés en utilisant des processus,
protocoles et spécifications standards

Utiliser une plateforme de partage interne (comme un
fileserver, un serveur de maquettes interne, ou I'espace
WIP du CDE)

Respecter le découpage des taches, la répartition des
taches au sein de I'équipe, les régles de partage
internes, et formats spécifiques si nécessaire

21/02/2018 Passez au BIM : Formez-vous!
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Vers I’évaluation de la maturité des

compétences
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