To dream for a while :



https://vimeo.com/64543487
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Summary

v’ Current project design and management
v What does BIM mean ?

v" BIM for what ?

v' BIM or 3D model ?

v’ BIMis a « PROCESS »

v’ The different levels of BIM

v" Tools and formats

v Viewers

CSTB

le futur en construction




Current project management, what consequences ????
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Current project management

Here is a current technical working data flow of a standard
building management project

Common Pre-BIM Process
enter data again errars
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What does BIM mean ?

BIM stands for three words. The « B » (Building) and the « I »
(Information) are not ambiguous.
The « M » of the acronym may mean as the case may be:

MODEL, MODELLING, MANAGEMENT.

This ambiguity is not a problem because the M means the three.




[ Building

Information
MODEL

Modeling ~ MODELLING
BIM
MANAGEMENT} Protocol

Object (ex: foundation)

Building Information MOI? . .

A Building Information Model is

... the output of the business process resulting in
a digital prototype, a virtual computer model of a
project which holds selected structured data about
the asset (design, quantity, physical and thermal
properties, time, cost, as-built, etc).




MODELING
Sequential Design Concurrent Engineering
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Building Information Modelling is

... a business process for generating and leveraging
building data to design, construct and operate the building
during its lifecycle. NB: not just buildings, infrastructure, etc

too
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Advantages

Concurrent Engineering provides benefits such as reduced product
development time, reduced design rework, reduced product
development cost and improved communications.

Examples from companies using Concurrent Engineering techniques
show significant increases in overall quality, 30-40% reduction in
project times and costs, and 60-80% reductions in design changes
after release.



MANAGEMENT
Process

Building Information Management is

... the organisation and control of the business process
using the digital prototype to effect the sharing of
information over the entire lifecycle of an asset.

(NB: whole life approach)




REGULATION : O
In many countries the use of BIM standard software will be a
legal obligation for all public projects ( 2017 in EU) and, almost
certainly, for all big projects. BIM is not a unique software but a
new standard of design and communication between different

parties.




- Lower costs Faster delivery
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reduction in the initial cost of construction reduction in the overall time, from inception to
and the whole life cost of built assets completion, for newbuild and refurbished assets

Lower Improvement
WHY THEBIM ?  emissions in exports

o0%  00%

reduction in greenhouse gas emissions reduction in the trade gap between total exports and
in the built environment total imports for construction products and materials

FACILITIES AND MANAGEMENT
The BIM model is archived as a resource. From here the performance of the
complete structure can be tested and the model be utilised for facilities management.

This will create better performing more energy efficient buildings and the
improvements for facilities management contribute by enabling the building to be

better operated.




PROJECT LIFE CYCLE
Project Management

Detailed Design Analysis

Documentation
Conceptual

Design

= Building
> Information |

“Modeling |
— 1l

Construction
4D/5D

Operation and Construction

ex e Maintenance Logistics
* Demolition




BIM process consequences analysis on the
project costs

| BIM - Evolution o New Design Proces SRS

PD: Pre-design SD: Schematic design DD: Design development CD:
Construction

ocumentation PR:
ration
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Preventative Maintenance Scheduling

- Tracking and maintaining lifecycle information about the building
structure (wall, floors, roof, etc.) as well as the equipment serving
the building (mechanical, electrical, plumbing, etc.) to plan and
schedule a program of maintenance activities that will improve
building performance, reduce repairs, and reduce overall
maintenance costs.[Asset management, control and maintenance
of equipments] Gestion du patrimoine, pilotage et maintenance des
equipements.

Asset Management

- Linking data in a BIM record model to a database of building
assets to assist in efficiently maintaining and operating the facility.
These assets often include the building elements, systems, and
equipment that must be maintained and operated efficiently to
satisfy the facility users’ requirements in a cost effective way.
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More understanding with the BIM

Key Stakeholders

Many BIM Touch Points i

Team
= Parts =t
= M amtenances

Document Controller
instructions

* Baild agreed structure from templates
* Ensurequality and consstency

Facilities
Management

= Integration with the Help
Construction Team ==/ = Dexk

* Raview and approve submissions i - --'.' | 3 * Axset service schedules
= Confirm as built not as designed - ] 5, e, |+ Performance criteria

Customer Team
*= Praject soft landing
* Fully docurmented

Technical Author Delivery Team
= [ontent creation, = Tie commissianing and
uplaad, madify after Project Director perfarmance  data to the as

feedback * Rewview status & progress buid 3D madel



A BIM is not CAD ("Computer Aided Design")
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=2 “CAD helps people to draw. BIM helps people to construct.”
(Richard Saxon, Ecobuild, February 2009)

“BIM is not CAD. BIM was never meant to be CAD. CAD is
a replacement for pen and paper, a documentation tool. By
comparison, BIM programs are design applications in which
the documentation flows from and is a derivative of the
process, from schematic design to construction to facility
management.” (Pete Zyskowski, Cadalyst)

“Drawing is Dead — Long Live Modelling” (CPIC)


http://aec.cadalyst.com/aec/Features/ArticleStandard/Article/detail/579540
http://www.cpic.org.uk/en/bim/building-information-modelling.cfm

BIM is not
... hew
... just an IT "Information Technology" issue... or
just software
... 3D
. something designers do

.. Just about project delivery
... a short-lived fad
... irrelevant to small projects
... 'the silver bullet” or “Holy Grail”
. optional?
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ES the main point in the process.

Previously, 'documents' such as drawings, schedules and
specifications were written, now this information is being
digitally generated from well-structured information models.
We are starting to see a construction industry in which digital
information flows from inception through to demolition,
making big efficiency and accuracy savings along the way.!

-Q- COBie UK 2012
Accessible BarCode AirTransferGrille
AcousticRating InstallationDate AntiFingerTrapReq.
FinalExit Manufacturer BreakOutFacility
FireRating Model DoorNumber
IsExternal ProductionYear ElectronicLock
SecurityRating ReplacementCost GlassType
SelfClosing WarrantyDescription HardwareSet
construstion MDD

Pl“ﬂdl.bﬁts association




BIM LEVELS

There are 3 criteria to know for which BIM process we talk about.

1) The use level :

2D visualisation of the 3D on a plan 6D + Sustainability

3D Basic ge_om‘etrical representation

XD The next ones : comfort ? Security ?




BIM LEVELS

1) The use level : detailed

3D

= basting Condibons
Models
Laser scanning
(Ground Penelrabon
Radar (GPR) conversons
= Salely & | ogsbes Models
= Animalions, rendenngs,
wakihroughs
= HiM drven prefabncation
® | aser accurale BIM drven
Bedd layout

4D

SCHEDULING
= Proseci Phasing
Simulahions
= Lean Scheduling
Las! Planner
Just In Time (JIT)
tquipment Delvenes
= Delailed Samlaton
Installabon
= Visual Vabdabon for

Paymenl Approval

oD

ESTIMATING
= Haal ime conceplual
mcdehng and cosl planming
(DProfler)
= Dumnhly extrachon fo
supnor deladed cosl
eshmales
= Trade Verficakons from
Fabncabon Models
Slruclura Steel
Rishar
MachancalPlumbing
- Blecincal
= Value Enginoenng
Whal+ scenanos
- Vesualcabons
Quaniity Exfrachons
= Prefabncabon Solubions
Equipment rooms
- MEP sysiems
Mulb- | rade Pretabncabon
Ursque archeleciuml and
struciural elerments

6D

SUSTAINABILITY

= Conceplual energy
anahkss via [Frofler

s Detaled energy analyss
via EcoTech

= Suslunable alemenl
tracking

= | EED fradkng

D

FACILITY MANAGEMENT

APPLICATIONS

« Lifa Cycle BIM Strategies

= BiM As-Buits

* BIM embedded D&M
manuly

« COBie data populabion and
exfrachon

* BIM Mantenance Plins and
Technical Support

= BiM file hosfing on Lend
L ease’s [hgital Exchange
Syslem




IN ANOTHER WAY : BIM MATURITY LEVEL

|
|

Drawings, lines arcs taxt etc

4

96% produce 20 drawings lacking 2D 3D spatial coordination based on Hﬂ:t::m:! ;fﬁ:::‘:;:ﬁ;:ﬂ'm
coordination increasing costs by B51192:2007 has the potential 16 ihroughout the process and 1o increase
25% Mh wasie and rework, remove error and reduce wasie b'r Pmm bv $35, Ihmu#‘ a collaborative

s process.




2) Level of development

LOD

200 300 400

B - Ext. Wall

Part 1 - Attribute Description Part 2 - LOD Profile

Data Type Units Option Examples 100 | 200 | 300 | 350 | 400

psf
psf
R-value (h-ft2-°F/Btu)
options:[yes, no, class]
i [ves, no, class]
[yes, no, class]
options: [UL label -
A8 CDES]
[yes. no, class]
UV Resistance options:[yes, no, class|




2) Level of development

LOD

Below is graphic representation of the concept. As the LOD increases we get more
information about the beam, although graphically that may not indicate a huge jump
such as between LOD 200 and 300.




2) Level of detail

LOD Too!

Level of Detail refers to the amount of information provided. With level of detail, it is
assumed that all the provided information is relevant to the project and can be

relied upon with certainty.

LEVEL of DETAIL
GO G1

>

Schematic Concept Oe fined

Renderad

DESCRIPTION: DESCRIPTIOMN: ODESCRIPTION:

Office Chair fice Chair Office Chair
Arms, Wheels

WA OTH: WA OTH: WM OTH:

Foo Fao
ODEPTH: OEPTH: ODEPTH:

450 450
HEIGHT: HEIGHT: HEIGHT:

1100 1100

AN UFACTURER: MANUFACTIREER: AR UFACTURER:

ODESCRIPTIOMN:
Office Chair
Arms, Whesl=s
W OTH:

Foo
OEPTH:

450
HEIGHT:

1400
MARNUFACTIRER:

Herrman Miller, Inc
MODEL: MODEL: MODEL:
rirra

Her man Miller, Inc
MODEL:

rirra

(based on AEC [UEK] BiMprotocaol w2 .0 - Component Grade)

practizalBld.net E 2013




3) BIM MATURITY LEVEL

BIM Maturity Diagram

Eingle i ntegrated Bl mode|
el by enire design team

Teparane 30 BIM
madels shared

using i npagration
gralel}

4“ - I::I:Inml:liui'l Frogramme m'

: Agset Lifecwcle
SD - cost Modal® Management
|

B3 wd =8 B gnd Fichmrds 300>




technology, process | technology, process ‘technology, process ‘technology, process
~ and policy steps A | ' '  and policy stepsB ' ' - and policy steps C = - and policy steps D

1
I
I
[Suwccar, 2010) !
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fixed starting paint a @ ﬁ o pmnt |
the status of the Design, tha ultimate goal of i

Comstruction and BIM concepts and tools to !
Operation (DCCH industry achieve Virtually Integrated |
pricr to the proliferation DEHgl.CHI!‘IJ‘lIEIJDIIBI‘I:I
of BIM concepts and tools chject-hased model-based network-based Operation (WDCO) |

PRE-BIM MODELLING COLLABORATION INTEGRATION POST-BIM |




Mandatory Information for all phases

DETAIL
DESIGN
OPERATION

SYSTEM w
DESIGN =7 Project
a
]
o
o

PREVENTIVE
PRE-PROJECT MAINTENANCE

Engineering
PILOTSTUDY CONDITION

BASED
MAINTENANCE

FEEDBACK

IMPROVEMENTS ANALYSIS




INTEROPERABILITY

LOW-CARBON §i
STRATEGIES

cLIMATE [
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Towards Interopability...

e Analyse and identify the needs :

- Who ? (The Actors) and What (The Exchanges)

e Deduce from that a Protocol :

- BIM Protocol

e Provide ourselves with the means

- How ? — Tools and Formats




BIM Manager
®Receive and manage multiple subcontractor models.

®Coordinate all BIM Logistics (Contracts, Emails, File sharing, etc.)

®Create, maintain and analyze federated model mainly for coordination purposes.
®Review and document design and coordination conflicts.

®Run and analyze clash detection on federated model.

®Prepare and distribute clash reports to facilitate the coordination process.

®Schedule and facilitate coordination meetings along with project manager and/or
®superintendent.

®\/Vrite Meeting Minutes.
®Site inspection and liaising with trade contractors
®Meet with designers/owners as required to facilitate review of models as needed.

®Compile contract BIM close out documentation



BIM Manager : Is it a great job opportunity ?

YES, Itis

BUT, In a few years this job will not exist anymore !
WHY ???7?

Do you know currently jobs called : Email Manager, or
Internet Manager ?




IFC (Industry Foundation Classes)

What is IFC and what do you need to know about it?

IFC is a global standard for data exchange in the building industries. IFC is both a
common data model and an open file format. Building industry professionals can
use |IFC to share data regardless of what software application they use to get their
job done. Similarly data from one phase of the building lifecycle can be utilised in a
later stage without the need for data re entry, custom import interfaces or
proprietary plugins. EXPORT IMPORT

Authoring
Software

IFC Federated
Model

2
"
IFC 2X3 _
O DIRECT TO FM
. TOOL




IFC (Industry Foundation Classes)
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THE TOOLS::

i)_Softwa res :

1-1) Modelling

1-2) Fields Analysis

1-3) Overview (visualisation)
1-4) Collaboration (platform)

1-5) Management, Operating




Dialux (Lighting)

DEVISOC (Costs)




2) The formats:

2-1) Exchange Formats :
* IFC
* gbxml

2-2) Delivering Formats :
* COBie
* Xls
* xlsx
* .Csv

2-2) Annotations Format :
* BCF




The model may be realised from BIM objects provided by the
manufacturers thanks to parametric objects. You can find them on the
industrial websites or in libraries (BIMobject, BIM Components, Polantis

VELUX
And Many More..




Pour en savoir plus

http://eduscol.education.fr/sti/[seminaires/le-numerique-dans-les-formations-
du-secteur-du-batiment-et-travaux-publics-btp

Fédération francaise du batiment:  www.batiportail.com/toutsurlebim.asp
Association BuildingSmart : www.buildingsmart.org

Association Mediaconstru http://www.mediaconstruct.fr/
Association AIMCC www.aimcc.org

CSTB www.cstb.fr

Base de données INIES : www.inies.com

BOUYGUES CONSTRUCTION: : http://www.bimgeneration.com/
Village BIM http://villagebim.typepad.com/

Malette BIM http://portail_sbtp_pro.ac-toulouse.fr/web/igo-mallette-
pedagogique-bim.php

Les familles (famille REVIT RFA) téléchargement d'objets

http://la-boutique-du-bim.blogspot.fr
http://www.polantis.info/le-bim-pour-les-nuls/




Integrated Project
Delivery with BIM

Integrated project delivery (IPD) is the emerging
standard for early collaboration and effective
decision making In the bullding industry today.
Incorporating a bullding information modeling
(BIM) toolset Into any aspect of the IPD process

Predss virtaal models are automatically Becauss of careful sary planning, team members Cwimars can njoy better quality sssurance
contractn, and erginesn allows for better Pt of the desi gn, Belpineg b reduce ate e o ute mater ) off cantly, ereating beid of Eheir ompleted o et o are provided
ducition snaking, halping to imgeovs quality desoumants weaste. Changs orders aw einimiz ed, and no with 3 complete virual building for

enables project tearmns to use information In an
Integrated environment, increasing efficlency and
enabling new ways of working that inspire more
creative and sustainable designs.

Keys to Integrated Project Delivery

Imecive all team members

rﬂrﬂ In design meetings,

Inchuding contractors.

Institute building
Iinformation model ing.

Facilitate collaboration.

Set up contract
machanisms that enable
open collaboration.

Minimize paper-based
processes, and
collaborate digitally.

Check for and manage
interferences between
trades, digitally.

Create a culture of trust
and sharing.

Communicate design ideas
using 30 visualization to
keep everyone aligned,

Autodesk’

850 St e Al e ey

and mitigate risk

DESIGN

Revit® Architecture

Ravit® Rtructure

Revit® MEP

AutoCAD® Chvil 300

Autodesk® 5 Max® Design

Autodesk® Design Review

Autodesk® NavisWorks®

Autodsk® Quarity Takeoft

Autodesk Collaborative
Project Management

Rawit® Architectung
Revit® Structura
Ravit® MEP

Autodesk® Quantity Takeof!

Autodask® Inventor™

AUCAD®

Autodesk Collaborative
Project Management

operational revenue is kst Comtruction can be
compheted cn schedule and on bydget

CONSTRUCTION

Autodesk® NavisWorks®
Rawit® Architecture
awit® Structure

Rewvit® MEP
AutoCAD® Chil 30%
Autodesk® Imvertor™
Autodesk® Design Roview
Autodesk Cod aborative

Project Management

operational and renavation purposes.

OWN / OPERATE

Autodesi® Design Review
Autodesk Coll sborathe

Project Management

HPLANAT OMS™ by KPLANE
BN LA st

e i
It of it Cabfornis Coureef sl by peemstzion.
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