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Bienvenue a I’equipe de France du SHM
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Cité Descartes

Top1l
french R&D cluster
on sustainable cities

¢ 840 000 m?
¢ 16 000 students
| ¢ 1200 academics

¢ 34 laboratories
Incubateur

Descartes

Quartier
entreprises
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Du Monitoring des ouvrages et equipements
critiques ...
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... au Monitoring des Territoires
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histoire locale et «capacity building»

* Travaux pionniers sur les capteurs a fibre optique 1974+

* Une trentaine de brevets

* Animation de la communauté internationale (SHM) et nationale
(au sein de la COFREND)

* Un Equipex : Sense-City

* Une ERC avec I'école Polytechnique : NACRE

* Une EPC avec Inria : 14S

* Un LIA en création : ASTI

* Un élément important du programme d’innovation national R5G

www.ifsttar.fr
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Apprendre, Innover, Créer, Sauver

Sauvetage de plusieurs grands ouvrages
* Pont d’Aquitaine (émission acoustique)
* Pont de Normandie, lle de Ré (Ondes ultra-sonores)
* Barrage de Salanfe (RGIB)

recherche-action
A63 (Colas)

A10 (Vinci)

NBT

Tabarly

LGV-BPL (Eiffage et Railenium) |

Création de 3 start-ups : % A A v - .
Altaroad (grand Prix I-Lab) + Power-Lan + Ecotropy + Solamen +..
2 start-ups en maturation (Sense-Hydre, BIKAIR)

Transferts techno : Vinci, SVS (via Inria)
Un outil de simulation métier : CESAR LCPC
Coopérations étendues avec Vinci, Eiffage, SNCF, SVS, Siemens ...

www.ifsttar.fr
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IFSTTAR

CsSTB

le futur en construction

UNIVERSITE PARIS-SACLAY

L ECOLE
POLYTECHNIQUE

Bérengere Lebental, Anne Ruas (UERA coordinator),
Frédéric Bourquin, Eric Dimnet et al.

www.ifsttar.fr

Institut frangais des sciences et technologies des transports, de 'aménagement et des réseaux

UNIVERSITE
PARIS-EST
MARNE-LA-VALLEE



Builld an intfernet of
Sensors

Measuring in real time, everywhere

Create sensitive environments to

optimize everyday urban operations,

create high-value services based on reliable

data at citizen scale [T

To empower decision-
support tools

Throughout the value chain
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Targets

e Environment

* |Indoor & outoor air quality, water, soils

* Noise and electromagnetic exposure

* Environmental exposure and health impacts
 Crisis management

« Energy performances

* Low-carbon districts
* urban heat islands
« Smart grids including 5th generation (augmented) road

e |nfrastructures and networks

«  Durability, performance and resilience
«“ Bio-additive-bots building : biomaterials, 3D printing, roboftics
 Traffic management, Weigh-in-motion ‘

www.ifsttar.fr
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A repertoire of nanosensors for everyday life

Building monitoring via
core-embedded carbon
nanotube strain sensors on
plastics

Water quality
sensors on plastics
and silicon with

Road monitoring

functionalized via nanoparticle
carbon nanotubes layers in asphalt

2 h
Institut frangais des scien {es transports, de 'aménagement et des réseaux




Advanced nano-sensors : 2 world records, 3 start-ups

Resistive devices batch-fabricated

_ : ke PH sensors_
by ink-jet printing 17 mm :

Road sensors
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Concrete Instrumentation via nanosensor

Serial inkjet printing of carbon

nanotube strain sensor Embedded Wireless
B L electronics

SENSING  ELECTRONIC ANTEN

ELEMENT CIRCUIT §

SENSOR TAG ‘ TERROGATOR
CONCRETE = AIR

Detection of microcrac
openings

Sensor deployment into

Sense-City Toward safer and greener
Fosennal § P e | infrastructures
: o |
i A lE
X [
0.4 ;Z,%«,:-:
hy
L M_.‘;V Force (kN)
0 0.5 1 15 2

« dR/R Sensor1  « dR/R Sensor 2




Sense-City Innovation Lab & Climate Simulator
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From laboratories to the real world : TRL5

Research laboratories
and clean rooms

senseCity  §apse Analytics

s m:iivl-ei-viue avec sous-sol °
Clty New solutions
& Knowledge
for cities

Collect data , use model
and analyze the results

Living lab

Urban Sensors and
infrastructure
conception and test

What are the citizens needs and feedbacks
?

June 2017 Se n S e CITY From Technical demonstrators to Real World 43
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