Lapninoyvacion

ol

I

-

N CRr 'rint o
NGRS CHLOIE

SITCIFIS T 63T
_)_‘_i'_J__iJL_J—-r—J‘__

Future of Technologies of
Information in the Construction
sector

Alain ZARLI

CSTB — Centre Scientifique & Technique du
Béatiment

Head of Division — “Engineering of Innovation
and Services”

Member of the core group of the Focus Area
“Processes and ICT" of the European
Construction Technology Platform

CSTB

le futur en construction

cSIB

CSTB quick overview

State-owned research establishment in the
construction sector

Mission: Improvement of comfort and safety in

buildings and their environment : Marne-la-
» Research, consultancy, quality evaluation, i S /
knowledge dissemination "
» Active member of ENBRI, Secretary of ECTP P y
» >800 employees, 50% engineers & researchers
« Paris, Nantes, Grenoble, Sophia-Antipolis SEIER
* Income: ~70 MEuros (in 2005) ¢
e www.cstb.fr Sophia
Antipoly
5% i P ™™
S ek — ; ]
L [ Research Allocation 75
ELR I [ Consultancy 176
Hl Dissemination of know-how 53
7514 _ 5% [ Technological activities 7
[ Others 22
Total 69.6

2005 Operating income

exclusive of tax in millions of euros
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CSTB ICT Revolutionary usage by 2020:

hints & vision (1/3)

» Combination of physics and biology & progress in nanotechnologies,
behind limitation of semi-conductors improvement

> Development of services accessible over the network through high
bandwidth / ADSL - Generalisation of radio connections

» Move towards “ALL-on-IP”, including any type of content (video, music,
text, telephone, voice, etc.)

» Outburst of devices (including lots of smart phones) connected to the
network (more than 16billions in 20127?):

- Sustainable approach to the network: less PC & more light clients - reduced energy
consumption, easier administration, etc.

» “Technologies hiding technologies”, especially hiding to the user the
globalised convergence of networks, wired & wireless connections,
security technologies, ...

- Benefits of technology to the consumer without the complexity
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CSTB ICT Revolutionary usage by 2020:

hints & vision (2/3)

» Multiplication of sensors & data collectors:

» data crossing / consolidation, control mechanisms
» adding real information to virtual data...

» Generalisation of “everyday” intelligent objects & systems, able to adapt
themselves to context (e.g. reacting according to events) and usage
(evolution of behaviours)

» M2M, 020: very large number of small interactive objects embedded in
devices, systems & machines, all being connected to IS by networks

> All devices connected to the best available network, allowing full access
to information & support to easy/quick decision & trade-off

» Generalised ambient access to information:

» to all databases / applications / IS via any Web browser
» according to meaning / semantics: the “Semantic Web™...
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CSTB ICT Revolutionary usage by 2020:

hints & vision (3/3)

» Simplification of programming models, evolution towards frameworks,
increasing use of technologies based on ASD (Agile Software
Development) and/or on UED (User Experience Design)

» A2A, C2C, S2S: flexible & multiple interconnection of Applications /
Components / Services, thx to SOA concepts / approach, allowing
creation of flexible network of application services that will better stick
to business processes within and among organisations

» Revolution of open standards & generalisation of Open Source

» “Social production”, based on communities and open systems /
frameworks, for improved productivity & future innovation - 1%t avatars of
this are Open Source factories, blogs, wikis, ...

» BPM: revisiting current production chains by splitting production in (as
most as possible) automated tasks governed by business rules and
enhanced cooperation between workers and machines.
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CSTB ECTP: European Construction Technology
e e R Platform

» 7 Focus Areas
» Underground constructions, Cities & Buildings, Quality of life,
Materials, Networks, Cultural heritage, Processes & ICT
» 2 Advisory Groups (Clients & users, SMEs), >20 National platforms

» A vision for 2030:

In the year 2030, Europe’s built environment is designed, built and maintained by a
successful knowledge- and demand-driven sector, well known for its ability to satisfy all
the needs of its clients and society, providing a high quality of life and demonstrating
its long-term responsibility to the mankind’s environment

» 7 roadmaps/SRAs + 1 global SRA, JTI (E2B - Energy Efficient Buildings),
Eurekabuild (Eureka umbrella on construction)

> http://www/ectp/org
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CSTB ECTP: major priorities from SRA

>

>

» Transformation of the Construction Sector

Meeting Client/User Requirements
» 1.1. Healthy, Safe and Accessible Indoor Environment for All
» 1.2. A New Image of Cities
» 1.3. Efficient Use of Underground City Space
» 1.4. Mobility and Supply through Efficient Networks
Becoming Sustainable
» 2.1. Reduce Resource Consumption (energy, water, materials)
» 2.2. Reduce Environmental and Man-Made Impacts
» 2.3. Sustainable Management of Transport and Utilities Networks
» 2.4. Aliving cultural heritage for an attractive Europe

» 2.5. Improve Safety and Security

» 3.1. A New Client-driven, Knowledge-based Construction
Process

» 3.2.ICT and Automation

» 3.3. High Added-value Construction Materials

» 3.4. Attractive Workplaces
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CSTB ECTP FAY: Focus Area “Processes & ICT”
» An horizontal FA, supported by industry actors (ARUP, Bouygues, ACCIONA,

A\

Dragados, etc.), ICT key players (software vendors, integrators, etc.) and applied
R&D (ENBRI, academia, etc.)

» Provide common ICT support for the existing focus groups
Define and develop agenda and action plans for different time-scales:

» Current problems / current solutions (as-is, refined, specialised) - up to 2010

» Medium/Long-term problems anticipated in Construction: relevant R&D up to 2020
Define orientations & program for future industry/research co-operation in ICT
Increase synergies among national programs and R&D effort in European countries
Promote R&D in Construction ICT towards European States, the EC, etc.

http://www.ectp.org/fa_pict.asp »
ERABUILD Project: Strat-CON (www.strat-con.org) BUIL A

Strat-CON
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CSTB ECTP FA7: Roadmapping themes

Value-driven
business processes
ICT for customer centric product & service
definition, requirement management &
ompliance assessment. Performance
based contracting.

Industrialised
production

ICT for modular provision of customised
constructions, logistics, assembly
& services. Digital sites.

ICT enabled
business models
New ways for sustainable exploitation of
ICT as a key part of business strategy
in the open European / global
onstruction marketplace

Pr,
[3) 0]
9 CeSS

Digital models
nD models. Access to life time infor-
mation for all stakeholders anywhere
anytime. ICT for design, configuration,
analysis, simulation,
visualisation.

Knowledge sharing
ICT for transforming project experiences
into corporate assets. Object repositories.
IPR protection of complex shared data.
Context aware applications.

Processes &
& ICTs

P
/'o/ (S ¢

<

Q\ A

@ Vision for
IS
W

Intelligent
constructions

Smart embedded systems & devices for
monitoring and control. Embedded
learning & user support.

Collaboration support
ICT tools for information sharing, project
steering, negotiations, decision support,
risk mitigation, etc.

Interoperability
Ontologies & open ICT standards for
semantic communication.
ICT infrastructures.
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CSTB The “Value-driven Business Process” Roadmap

Performance-driven process

Performance
classification Pe’{,%’s“;%me
system contracting

Performance
verification tools

Value to Customer

Captuing gy | cnciiooring and Contormiy
customer needs manai
gement assessment Value
Cost and i
time driven TotalTtecval e
business otal lifecycle support Process
PDrocesses Product & Product & service Life cycle
service lifecycle * performance optimis);tion

simulation assessment

Product & service customisation

Modular product Product design Mass
& service and service customisation
conceptsi\( configuration tools
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cSTB

From cost & time ... towards performance & value

< From “lower cost” to “performance-driven” construction
- Need for common definition of metrics, indicators (e.g. for sustainability)...
-> Building = no longer a (passive) product, but a service...

= Engineering of customer requirements / Mass customisation

* Follow-up of customer requirements (and actual building
performance) all along the building life cycle

e A sustainable development viewpoint... (e.g. Europe-INNOVA project

(17, SO T PR T A

Economic Impact -~ Lang term economic performance —— Life Cycle Costing (Economic Life Cycle Assessment)

Environmental Daclaration
Environmental impact -

(Envi

Life Cycle

Life Cycle
SUSTAINABILITY IN STAND-INN _<— Social Impact
Senvdce Life Planning

Leng Term Performance ~— Adaptability to changes in use demands

Reusability
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cSTB

The “Digital Models” Roadmap

2

_Semantics &
interoperability

User & life
cycle orientation

).

Real-time
daptive model

CAD Model based * Configuration
tools CAD tools tools
Analysis Model based = ::_ >ng
tools analysis tools 0 0
. . LC performance
Simulation Model based
el Digita
o]l
Visualisation Model based IPR protection mo d el S
tools visualisation of digital objects
tools
4D modeling, Modeling Catalogues Object
IFC, XML, OWL, languages & of intelligent oPerating
object orientation standards objects platforms
File & document sehf\?edrgl& * _> Model Model based
mgt tools, PDM Tieresss checkers (web) services
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CSTB CAD/3D, Simulation, PLM... with BIM!

» BIM...

» 3D visualisation? Architectural digital mock-up? Modelling of
building data? 3D Virtual building?...

» ... more! - a comprehensive methodology for future
industrialised PLM (BLM?) in Construction:
» Organisation & management of Buiding Lifecycle

» From 3D design to engineering simulation(s), to realistic
visualisation of product, to integrated information
management for maintenan.  7-5M_

» data sharing & synchrc: BiMto be the grounding of frameworks for:

v' Control of models/ life-cycle data, change
> Support to full process Ste management, information ownership...

v' Business functions / objects (e.g. risk allocation
/ management, regulations...)

v" Aggregation of BIMs (IFC, GML, ...)
v" “Intelligent” BIMs (e.g. reification...)
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CSTB Intelligent constructions

e | u
electronic interactive ubiquitous
home home home

Integrated automation Remote diagnostics Context aware seam
and control and control less configurability
= Connectivity = Serviceability = Adaptability
Reactive / pro- Broadband piquitous &
Wired sensors active wireless ey _Standard-based ealtime netwo
Sensors connection outside
\ of buildings
* }» Open(ijnt%rfacesi I?yn?micfcontrol &
- : & standards, incl. re-)configuration
Wired connections Networked p o
models & protocols integrated devices for mobile access of devices (based intelli t
on strategies) ntelligen
A System cqntro}& Constructions
Secure _integration o
communication intelligent devices Self- & Home
over public configuring / Environments
Proprieta Y networks optimising home &
platio a Remote & building systems
etwo mobile diagnostic;
Common platform & control
for vendor/system
specific SW e e Space
Levels & ork. game
“Dumb” . [ Tntelligence | standardisation for HEo
umb” services (semantic info) in Quality of home
embedded services
systems
Personalised
. I context-aware
_Multimedia | Adaptive Multi- services
interfaces / devices »

Modal Interfaces

Innovation in the Construction sector February 7th, 2008 14




CSTB Applications (for owners and/or occupants)

e fulur en construction

security
HVAC

AMR

lighting control

access control BUILDING
AUTOMATION

TV
VCR
DVD/CD

CONSUMER remote
ELECTRONICS

ZigBee

Wireless Control that
Simply Works

patient

Lo keyboard
monitoring

PERSONAL PC &

HEALTH CARE

PERIPHERALS

fitness

monitoring il security
asset mgt Eﬂ
process control HVAC

. lighting control
environmental
access control
energy mgt

lawn & garden irrigation

@ ZigBee Alliance
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CSTB Energy-generating home

e fulur en construction

Technologies e.g.

% Wind turbine by SusChem
< Solar panels ] m hcmotay e
“ Fuel cells * Arswedtsn s

“ Heat pumps & exchangers

°,
o

Energy recovery & s
transformation = A% \ %
» OLED lighting Py =
Sensors

» New materials:
* Insulation e
* Phase changing "™

* Radiant heat barriet.,..... | _
[ ]

[ ]

D3

°,
o

D3

1 Pholomhisie,
——
| lacade paints

Photovoltaic o
Electrochromatic

» Automation & control
» Feeding into grid

Source: SUSCHEM SRA
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CSTB Energy & buildings + ICT support

- an example: Common Data Model

+» Dynamic building simulation provides information to
select the best technical solutions (in terms of optimal
energetic behaviour of the building)

=» A common data model is necessary:

* To avoid the huge amount of work required to
input simulation data

* To foster interoperability between simulation
tools, building code related tools and
dimensioning tools and to lead to optimisation.

% The next generation tools will consist in the
development of a global solution for evaluation and
design, which integrates various aspects of energy, air
quality and comfort, environmental, socio-economic,
etc...

=» Need for an integrated multi-disciplinary approach
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CSTB Intelligent Constructions: Innovative ambient services targeting the
le fulur en construction elderly in the Smart house of the future

Erd-Users Providers E‘mm;ﬁn:l!:’r.zﬁa? .'l-rkzrue ] J’-hvﬁ.n_c'tﬁ?ﬂs, Inhabitant activities
- rieafwer el s £ NH‘- and horme status
3& appliances,

madical davicas

Having a
= shower

e

sy
* Famiy { )

ALEING@HUME
Services

e « CONnOuE Cookirg

+ Ansoriations Autonomy diagnosis
+ Doctors « Early pathalogy

* Mewalicanl services detection

= Care service frognitm, ...
providhers

= Local, regional,

ralivrsal and Foropean Highrt.-li\lhili:y aned e active assistance e
Authovities e B secured : =
+ Assurance .arnr-:;mr!-om;\ﬁ communication = = q e y
camparins o ALE @ HONE
. - Extended e
b "’ Services Nerw wires ST,
- g - Infaractve and reat ) Having
oima axchangs withh lurich
rekatiay ha s antoLrapa
=Ln-ine offring = Oreghmand sanicas ] Y
and demang’ st home )
= Disability and - comibvt ad o
bl R socurty et [P Physiological
SLEOOr Ve SOy - - p—-.di L
Mgy services ’ Retrieving
— data
. ‘ \_ s S
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CSTB The “Collaboration Support” Roadmap

Rapid & easy Robust team . SeamlessA
= ) - inter-enterprise
connectivity interaction ) A
integration Yﬁ
Sacial cohesion of a ‘
Configurable Web- istri 5
Patod & mrobile distributed teams 0 ka
Usiness models . s
~— for project ICT oy
infrastructure =
o | Project
Change, ) w collaboration
P version & workflow unter enterprses support embedded
- - management NI pp in working
Project web sites Standard-based environments
data exchangeik Shared Model-based *
r??i%fg?iggs platforms & tools
Legal and
Contractual .
governance Security & trust a
- Advance
con-fI;I:n:inw&el?asic app!icatrifon sharing, Dyna C interface
application sharing interfaces & 0 enter:
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CS I B New forms of Business Process

» Focus is INFORMATION:
» From where does it come/go, what does it mean, who can/can’t read it, how
to use it & optimise its value...
» Provide it as required, everywhere, at any time...
- Objective will be more & more to ensure value & quality of
information, and not only quality of tools that manipulate it...

> Information to be the pillar of (Business) Process reengineering
» Specialisation - work division

» Re-engineer activities of people manipulating data by dividing any process
in well-defined decomposed tasks

» Automation = work industrialisation
» ... of many decomposed tasks (e.g. business rules)
» Collaboration / externalisation = work connection
» (community-based) collaborative workspaces & BPO (Business Process
Outsourcing)
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CSTB Global Roadmapping for ICT in Construction
<L N
FIATECH Strat-CON

Value-driven
Business Processes

1. Scenario-based Project Planning Global Road map

2. Automated Design Industrialised
Production

3. Integrated, Automated Procurement
and Supply Network -
Digital Models

4. Intelligent & Automated Construction
Job Site
Intelligent
Constructions

Interoperability
6. Real-time Project and Facility
Management, Coordination and
Control

Collaboration

7. New Materials, Methods, Products & &° Support
Equipment

8. Technology- & Knowledge-enabled Knowledge Sharing
Workforce

. . ICT enabled
Strategic Actions Business Models

9. Lifecycle Data Management &
Information Integration

Innovatiol

CSTB International Workshop on Global Roadmap and Strategic
le fulur en constructior Actions for ICT in Construction (August 22-24, 2007 | Finland)

« Digital Models
— Digital models are the key enablers for integrating, managing, and sharing
multidisciplinary views and perspectives of the built environment’s lifecycle
information.
* ICT for Energy Efficiency & Sustainability
— Delivery and use of sustainable and energy-efficient facilities through ICT-based
informed decision-making (both human and automated)
 Knowledge Sharing & Collaboration Support
— Seamless and instant access to the rightinformation/knowledge at the right time and
in any place
< Intelligent Constructions
— Ubiquitous B2P (B=Building, P=People)
* Interoperability
— Information sharing without concern of the creating system; Interoperability
independent of source, life cycle stage and type; Information to be securely
accessible and |nterpretable across the life of the asset
* Network Demand Management
— Customer aware and informed of status at all times and receives on-time delivery;
supplier aware of customer and project demands and potential barriers as soon as
they arise; environmental requirements included in all future transactions
e Value Driven Business & Process Models
— What You Feel Is What You Get
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CSTB Conclusion

* Need for future tangible (Industry-oriented) R&D & Innovation
— evaluation efforts to better identify (& convince about) the potential benefits of ICT for
the future improvement of the Construction sector
* A shift of focus in construction ICT
— from technology to process,
— as a necessary step to take in order to support a future industrialisation of the sector
using advanced ICT
« Modelling as the cornerstone to cross the bridge from pioneering
technology to mainstream adoption — in terms of:
— technical modelling like IFC/IFC/IDM and BIM generalisation;
— knowledge modelling through taxonomies & ontologies;
— organisational modelling
¢ ICT as an enabler for:

— enhanced automation, integration and communication in the Construction value chain
— with customer-driven design, manufacturing and build

— Industrialisation
« through continuous development of existing processes and products;

« stressing new forms of cooperation, e.g. partnering and integration of supply
chains;
« with an increased use of industrially produced systems and components.
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CSTB More information

» Strat-CON: http://www.strat-con.org
- mailto: {matti.hannus/sami.kazi}@uvtt.fi, alain.zarli@cstb.fr

e ECTP: http://www.ectp.org
— Access to ECTP/FA7
— Access to EurekaBuild

* ERABUILD: http://www.erabuild.net

e FIATECH: http://www.fiatech.org

» CIB: http://www.cibworld.nl

» Stand-Inn: http://standards.eu-innova.org

[ Thank you for your attention! }
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