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2014, 
GOALS ACHIEVED  
IN SPITE OF THE HURDLES 

W e achieved our goals in that 
we have continued to produce 
quality knowledge but it was not 

without having to overcome a number of 
hurdles: this fourth year of operation under 
the IFSTTAR banner made it necessary for 
us to adjust our course in several instances. 

IFSTTAR remains heavily involved in core 
partnerships with universities and other re-
search centres. It continues to work on pro-
jects with CEREMA, in the framework of a 
partnership agreement signed in July 2014. 

It has maintained and further strengthe-
ned its participation in the “Investments 
for the Future” project within the LABEX 
and EQUIPEX structures as well as in the 
TRI (Technological Research Institute) and 
ETI (Energy Transition Institute). IFSTTAR 
is also involved in the construction of CO-
MUEs (universities’ communities) with its 
academic partners in each one of its sites, 
where it has consistently contributed the 
whole range of its expertise. 

In 2014, with HCERES we initiated an as-
sessment cycle for our departments, which 
provided us with some rationale for main-
taining or not some of our research the-

mes. The likely reduction of our resources 
over time indeed means we have to make 
decisions, sometimes quite painful albeit 
necessary, so we may remain active at 
international scale in the area of research 
production. 

In April 2014, under the aegis of MEDDE, 
IFSTTAR organised the Transport Research 
Arena conference in Paris, with some 3,000 
visitors and speakers, half of whom from 
the professional circles and policy-making 
communities. TRA 2014 thus gave new mo-
mentum to this event which the European 
Commission regards highly: bridging the gap 
between the public decision-makers and 
private enterprises on the one hand and 
the research community on the other was 
among the major objectives of this edition. 

The Institute continued its organisational 
and managerial changes as part of its conti-
nuous improvement approach. Amongst 
other things, a major overhaul effort tar-
geting support functions was launched so 
that we may be ready to implement our new 
budgetary management and public accoun-
ting procedures by 2016. 

Our ISO 9001 certification has been 
extended to cover two new sites: Ver-
sailles-Satory and Marseille-Salon de Pro-
vence. Lastly we should like to point out 
that our experts are increasingly present 
in the media, contributing their inputs on 
road traffic and safety or issues such as 
infrastructure, sustainable cities or energy 
transition. This foray into non-specialist me-
dia, which is new for us, acknowledges the 
relevance of our areas of research.

EDITORIAL

Hélène Jacquot-Guimbal, 
Managing Director of IFSTTAR

Jacques Tavernier, 
Chairman of the board of director

Bridging  
the gap between 

the public 
decision-makers 

and private 
enterprises on 
the one hand 

and the research 
community on 
the other was 

among the major 
objectives.
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Interview with 
Étienne 
Crépon, 
President of the 
Scientific and 
Technical Centre 
for Construction 
(CSTB)

LET’S HEAR FROM

WHY ARE CSTB AND IFSTTAR 
NATURAL RESEARCH 
PARTNERS?

As a specialist in transportation 
infrastructures, IFSTTAR naturally carries 
out research works with CSTB, itself 
a specialist in the construction sector. 
This synergy is first linked to the fact 
that the same materials are used for 
infrastructures and buildings, such as 
concrete. The partnerships between our 
two establishments are also currently 
strengthened by their physical proximity: 
both of their main facilities are located 
in Champs-sur-Marne, with branches in 
Nantes and in the Provence-Alpes-Côte 
d’Azur region. Finally, IFSTTAR’s Executive 
Director and I share the desire to work 
together on highly tangible projects.

IN 2014, CSTB AND IFSTTAR 
DECIDED TO PERFORM 
RESEARCH TOGETHER ON 
“CARBONATED CONCRETE”. 
WHAT IS IT?

The goal is to succeed in re-using 
concrete aggregates culled from 
the demolition of buildings and 
infrastructures whose useful life is over, 
in order to manufacture new concretes. 
One of the most promising avenues 
is accelerated carbonation, validated 
by IFSTTAR’s research laboratories. It 
consists in injecting pressurized CO2 into 
the cement matrix surrounding these 
used aggregates. In 2014, IFSTTAR laid 
the foundations for a research project 
baptised “CO2 in stock1”, of which it is 
the pilot, and which aims at evaluating 
the on-site performance of this type of 
carbonated concrete, as it happens. The 
CSTB researchers will become actively 
involved in this project in 2015 and 2016.

WHY IS IT SUCH AN IMPORTANT 
ISSUE?
Being necessary for manufacturing 
concrete, natural aggregates are a non-
renewable resource that is becoming 
more and more difficult to obtain. At 
the same time, France generates an 
ever-increasing amount of demolition 
waste from end-of-life buildings and 
infrastructures: 300 million tons per 
year, of which 36% are fittingly concrete-
based products. Right now, half of these 
demolished concretes are recycled, 
especially into low-value-added backfill 
material for road earthworks. But this 
latter material will not be able to absorb 
the quantities of concrete originating from 
structures built from the 1950s to the 
1980s that are arriving at end-of-life.

THESE CARBONATED 
CONCRETES ARE ALSO 
PRESENTED AS A WEAPON 
AGAINST GLOBAL WARMING. 
WHY?

Carbonation has another major 
advantage: it permits storing CO2, and 
thus fights against global warming. 
Preliminary testing by IFSTTAR shows 
that we could store 150kg of CO2 like 
this for each ton of concrete. In France, 
treating 2/3 of recycled concrete with 
this process would allow us to store 10 
million tons of CO2 annually. So that’s 
why we registered the “CO2 in stock” 
project for labelling by the United Nations 
Framework Convention on Climate 
Change (UNFCCC), which will take place 
at the end of this year in Paris (COP21).

(1) The project also involves ATILH (Industries 
Technical Association of Hydraulic binders), the CERIB 
(Study and Research Centre for the Manufactured 
Concrete Industry), the Clamens Company, and the 
Federal University of Pampa (UNIPAMPA).
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Gérard Waldron, 
Executive director  
of ARRB, Australian  
Road Research Board

IN NOVEMBER 2014, YOU 
VISITED IFSTTAR’S CENTRE 
IN NANTES. CAN YOU TELL US 
SOMETHING ABOUT THIS VISIT?

In Nantes, I met expert and highly 
motivated research teams, in particular 
those from the Laboratory for Modelling, 
Experimentation and Survey of 
transport infrastructures (LAMES) who 
presented me their ongoing research. 
I have seen for myself, the unique 
“fatigue carrousel for road structures”, 

impressive equipment that can simulate 
several years of traffic in just a few 
months to test different road structures, 
maintenance and strengthening 
techniques, road equipment, etc. I 
had previously heard about this fatigue 
carrousel for road structures through 
talking with a former researcher at the 
Nantes IFSTTAR centre – Didier Bodin 
– who has now been working for several 
years at the ARRB on road rutting 
caused by trucks. I have also visited 
IFSTTAR’s 2,300m-long road testing 
runway that permits much research and 
testing with instrumented vehicles.

ACCORDING TO YOU, WHAT ARE 
IFSTTAR’S MAIN STRENGTHS IN 
THE FIELD OF INTERNATIONAL 
RESEARCH FOR DEVELOPING THE 
ROADS OF THE FUTURE?

Thanks to the expertise of its scientists 
and its advanced equipment, IFSTTAR 
is a major international player in road 
research today. IFSTTAR is very active in 
improving the quality of road networks 
within the European Forum of National 
Road Research Laboratories (FERHL), 
an international association of which 
Hélène Jacquot-Guimbal, the Executive 
Director of IFSTTAR and I are Vice 
Presidents. With IFSTTAR’s ambitious 
research program “5th Generation 
Road”, it embodies the strategies of 
the European program “Forever Open 
Road” for the development of roads 
of the future through public-private 
research partnerships at the French 
level.

WHAT ARE THE MAJOR 
CHALLENGES FOR SCIENTISTS 
FOR DEVELOPING THE ROADS OF 
THE 21ST CENTURY?

Overall, roads in the future should be 
safer, more environmentally friendly, 
more adaptable, automated and resilient 
... costing less, so requiring minimal 
human intervention. Concretely, it could 
be roads built with prefabricated modular 
units that can be easily removed and 
replaced, made with more resistant, 
recyclable and self-repairing materials. 
Thanks to these types of materials, roads 
will be more sustainable and resilient in 
the face of extreme weather conditions: 
snow, ice, floods, etc. Roads of the future 
should also harvest and store renewable 
energy (geothermal, solar, and wind). 
This electricity can then be used for the 
road infrastructure, but also to power 
electric vehicles, to unfreeze roads in 
winter, etc. Moreover, the next generation 
of roads will also communicate with 
their environment: with the vehicles 
travelling on them, with road operators, 
etc. Finally, equipped with many sensors, 
these intelligent and automated roads will 
better measure the traffic, so will better 
guide users in cases of traffic problems. 
This last point is particularly important 
as transport and mobility will increasingly 
rely on automated driving, where the 
road infrastructure must play its role 
in the overall system, to produce the 
greatest overall societal advantage from 
technology.
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HIGHLIGHTS

xxxxx

Frédéric Cuvillier, Secretary of State for Transport. 2.0 Mobility Day in Satory

JANUARY
AFGC
Bruno Godart, MAST 
Named chairman of the Association.

FEBRUARY
11 February   
2.0 Mobility day  
One-day event dedicated  
to demonstrations of mobility-enabling 
systems, in the presence of  
Frédéric Cuvillier, Secretary of State  
for Transport, at the Satory site. 

APRIL
14 to 17 April   
TRA – Transport Research Arena  
European Forum on Transport at CNIT La 
Défense (Paris).

14 to 16 April   
Conference Women’s Issues  
in Transportation WIiT 
The 5th International Conference  
on Women and Transport brought 
together over 200 participants  
from 37 countries.

The 2.800 participants to TRA2014 
were able to roam the exhibition’s 
2.000 m² dedicated to innovation

6 - ANNUAL REPORT 2014



Vincent Motyka, IFSTTAR’s deputy managing director 
 and Uomoto Taketo, Chief Executive of PWRI  

sign the cooperation agreement

Hélène Jacquot-Guimbal and Bernard Larrouturou  
sign the partnership agreement  

between IFSTTAR and CEREMA

Ségolène Royal, French Minister of Ecology, 
visits the booth at the Paris Motor Show

8 September   
Signing of a cooperation agreement  
with PWRI (Japan) for roadway materials, 
structures and geotechnical

30 September   
Transport and Logistics day at the 
SCS (Secure Communication-enabled 
Solutions) competitiveness cluster in Aix-
en-Provence

OCTOBER

MAY
 Signing of the GIS DURSI
(Sustainability of smart structural 
composite materials)  
GIS DURSI focuses on composite 
materials devised for energy and civil 
engineering applications. GIS recorded 
four research projects for a total amount 
of € 2.4 M.

22 May   
Open doors at the Photometry 
Laboratory 
After moving into its new premises in 
Marne-la-Vallée, IFSTTAR’s Photometry 
Laboratory opened its doors to agents, 
as well as to industrial, academic and 
RST* partners. This event generated 
several positive feedbacks and enabled 
the visitors to discover the art of 
photometry and the lab’s outstanding 
equipment.
* RST is a Scientific and Technical Network composed 
of structures involved in the fields of spatial planing and 
sustainable development.

28 May   
Signing of an Agreement with CNES  
for joint research in the area of 
geopositioning.

JUNE
Creation of the CityVal demonstrator  
by SIEMENS on the trial track in Nantes.

JULY
8 to 11 July   
EWSHM (European Workshop on 
Structural Health Monitoring) in Nantes

15 July   
Signing of the IFSTTAR/CEREMA 
Agreement

SEPTEMBER
1 September   
Creation of TRANSPOLIS SAS (merger 
of LIER SA and TRANSPOLIS SAS)

1-16 October   
Paris Motor Show: IFSTTAR is 
present on the booth of the Ministry 
of Ecology, Sustainable Development 
and Energy  
LIVIC’s teams showcase their driving 
simulator to over 1,000 visitors!

DÉCEMBER
11 Décember  
Launch day for Version 6  
of CESAR-LCPC
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14 to 17 April  
TRA at CNIT

14 to 16 April  
Women’s Issues in Transportation (WIiT)  
5th International Conference on Women 
and Transport, organised by A. Dupont 
(DEST), at Paris La Défense.
International Forum discussing and 
showcasing the latest findings of 
research and political studies on 
“bridging the gender gap”, with the 
aim of identifying and solving issues 
specific to the women’s use of (and 
their involvement in) transport systems 
and striving to help these systems 
better address women’s specific needs. 
The participants, over 200, included 
international civil servants, lecturers, 
researchers and practitioners.

17 April  
Metrofreight Day as part of the 
Transport Research Arena  
Visit of Parisian logistic sites in the 
morning and a special session in the 
afternoon were organised.
The objectives and first outputs of the 
programme were presented and then 
a round table brought together the 
institutional partners of Metrofreight 
(Ile-de-France region and City of Paris) 
on the one hand and American and 
Korean researchers on the other.

21 January   
Pedestrians and Transport  
day in Nantes  
This event offered an opportunity 
to discuss pedestrians’ challenges 
in terms of transport and to identify 
a number of research actions to 
be conducted in order to foster 
pedestrian mobility. It brought 
together some 60 plus participants 
around three themes: research in 
the area of pedestrian navigation, 
the place of pedestrians in the urban 
space, and walking as the missing 
link in multimodal transport. 
Strong links between territorial 
authorities, industrialists and 
researchers were established and 
gave rise to new projects. 
Valérie Renaudin GEOLOC

18 March   
Close-out of the COACHS  
project in Paris 
Technical Days on “Innovative 
optimisation methods for the 
computation of a flowrate from 
measured data - Applications in the 
field of sanitation”.  
Frédérique Larrarte LEE

26 et 27 March   
3th international colloquium on 
“Spatial mobility and social equity”  
organised by the International 
Association of French-Speaking 
Sociologists, on the theme of: “Metro, 
work, sleep: what else is new in our 
commuting routines?” 
Cyprien Richer DEST  
and Joël Meissonnier CEREMA

COLLOQUIA,  
TECHNICAL DAYS, 
CONVENTIONS,  
PROJECT CLOSE-OUTS

The MEDDE-IFSTTAR-
CEREMA booth attracted 

many visitors during 
TRA2014
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16 May   
Symposium on how to maintain  
one’s balance in a standing position 
while in dynamic conditions at ENSAM  
Thomas Robert LBMC

20 May   
Close-out of ORSI SERRES  
project in Paris  
Presentation of the findings of research 
conducted in partnership between 
CEREMA and IFSTTAR in the framework of 
SERRES: the aim was to propose solutions 
on how to use roads in an environment-
friendly and safe manner.  
serres.ifsttar.fr

1 to 4 June   
International Symposium on Simulation 
in transports and International Workshop 
on innovative data collection.  
Nour-Eddin El Faouzi LICIT

4 to 6 June   
Acoustics and Vibrations technical days 
in Bordeaux

5 and 6 June   
European Conference “Human Centred 
Design for Intelligent Transport Systems” 
in Vienna, Austria  
Annie Pauzié LESCOT

11 and 12 June   
Close-out of the ANR SUPERCAL project 
in Quimper 
Steered by IMS Laboratory at University of 
Bordeaux, this ANR project involved three 
academic (IMS, Lyon1 university and LTN) 
and three industrial partners (PSA, VALEO 
and BATSCAP). 
Juliette Kauv LTN

11 to 13 June   
SimBio-M 2014 in Marseille  
SimBio-M discussed research topics 
such as biomechanics, biomaterials, 
biomedicine and biomolecules from the 
angle of digital analysis technologies. 
Michel Behr LBA

1 and 2 July   
Close-out seminar of the ANR FIDEA 
project in Paris 
This project helped develop a new 
tool to analyse the ageing of IGBT 
components while reducing testing times 
and new distributed electro-thermal 
simulation models for IGBT and MOSFET 
components. 
Zoubir Khatir LTN

7 to 9 July   
51st colloquium of the Association de 
Science Régionale de Langue Française 
at Cité Descartes (Paris) 
Sophie Cambon-Grau LVMT

8 to 11 July   
EWSHM (European Workshop  
on Structural Health Monitoring)
Vincent Le Cam SII (Nantes site) 

14 to 16 octobre   
Life Cycle Analysis 2014, in Berkeley 
Agnès Jullien EASE

27 October   
Close-out of the FP7 ON TIME European 
project  
Joaquin Rodriguez ESTAS

6 and 7 November   
GEORAIL, 2nd International  
Symposium on railway geotechniques  
in Marne-la-Vallée

18 and 19 November   
Technical days on the “Management  
of hydrologic risks and river works”  
and close-out days of the ORSI HYDRISQ 
and DOFEAS projects in Aix-en-Provence  
Olivier Payrastre LEE

20 November   
Day of the French railway GNSS  
sector in Lille 
Juliette Marais LEOST

21 and 22 November   
2nd International colloquium  
of GIS Democracy and Participation:  
“Researchers and stakeholders of 
participation: Dangerous liaisons and 
fruitful relations” 
Jean-Michel Fourniau DEST

25 and 26 November   
Scientific days of GFHN  
(French-speaking group  
on Moisture metrics and transport  
in porous environments)  
Michel Legret LEE

9 December   
Close-out seminar of R2I Miranda 
project 
Jean-Marc Martin LAMES

18 December   
Close-out of ORSi PLUME 
Benoit Gauvreau LAE

EWSHM gathered 
international experts in 

structure monitoring

18 September   
Close-out seminar of the FP7 RESTRAIL 
European project in Paris   
El Miloudi El Koursi ESTAS

22 and 23 September   
IEEE IFAC H-CPS-I International 
Workshop in Paris 
Meeting of multidisciplinary experts 
(automated systems, ergonomics, 
psychology, social sciences, etc.) on the 
theme of “Technology for Mankind” with  
a focus on automated systems.  
Marianna Netto LIVIC

See pages 110 and 111 for the 
complete list of IFSTTAR’s incentive 
actions (ORSI, R2I, GERI).
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IFSTTAR IN ITS 
ENVIRONMENT

I
n 2014 we devoted special efforts to the consolidation of our 
organisational policy and steering as well as of our financial 
management, all of which allowed us to balance out our 
financial accounts by the end of the fiscal year. 

In view of the preparation and negotiation (in 2016) of the next 
Goals and performance contract (COP) for the 2017-2021 pe-
riod, IFSTTAR and HCERES agreed on an assessment schedule 
for the various departments and the Institute itself. This series 
of assessments began towards the end of 2014 and should be 
completed by the end of 2015. 

As any of the research players in Europe, in 2014 IFSTTAR 
actively prepared for the coming into force of the new H2020 
programme. The Institute submitted 72 projects ranging across 
the three pillars of excellent science, industrial leadership and 
societal challenges. Amongst other projects it was assigned 
the coordination of the Transport NCP (national contact point). 

2014 also saw the officialisation of the joint international Labora-
tory between LBA and several Quebec partners in the framework 
of the A*Midex excellence initiative. This cements a long-stan-
ding partnership that has produced major publications, several 
awards during conferences and a number of inventions filed. 

In 2014, the projects nursed within the Institutes of the Invest-
ments for the Future programme started to come into being. The 
RAILENIUM TRI launched its first cooperative project: TRACES 
(a system to run on-going assessments of railtrack condition); 
the Jules Verne TRI launched the EVEREST project aiming to 
develop carbon nanotubes-based composite materials and study 
their sustainability under extreme conditions. The Efficacity and 
Vedecom Energy Transition Institutes have now taken off the 

ground: Efficacity with a first partnership agreement signed with 
Société du Grand Paris (SGP) to which IFSTTAR is associated; 
and Vedecom through the Journée Mobilité 2.0 (Day for 2.0 
Mobility) organised in Versailles-Satory and attended by the 
French Secretary of State for Transports Frédéric Cuvillier. For 
Equipex Sense-City, the program for design and implementation 
of a climatic infrastructure gave rise to a call for tenders in the 
form of a competitive dialogue. 

The institute remained very active on the national scene. In 
2014, a roadmap for the energy transition of road networks was 
submitted to the Minister for Ecology as part of the umbrella 
project “5th Generation Road” (Route de 5e Génération). This 
was an eventful year where the Institute once more showed its 
resilience and adaptation capacity to face various constraints, 
in particular from a budgetary point of view. It took up the 
challenge of jointly organising two large-scale events: TRA and 
WIiT which consolidated its national and European-wide reco-
gnition. The research, support and technical teams maintained 
their sustained level of activity thanks to the commitment of 
everyone in spite of staffing cuts.

jean-paul.mizzi@ifsttar.fr

Jean-Paul Mizzi 
Deputy managing Director
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INSIDE THE INSTITUTE

Serge Piperno,  
Hitherto in charge of research at the Ecole 
des Ponts ParisTech, this 47-year-old 
mathematician succeeds Henri Van Damme.

Serge Piperno started his research career 
in 1995 after defending his thesis at the 
Ecole Nationale des Ponts et Chaussées 
(ENPC - National School of Bridges and 
Roads) and in very good hands indeed 
as his thesis advisor was none other than 
Bernard Larrouturou! As a young scientist 
and civil engineer, he was then hired at 
Cermics1, i.e. the Applied Mathematics 
Department of the Ecole des Ponts, 
where he joined the Scientific computing, 
modelling and numerical analysis team, 
based in the Sophia-Antipolis site of 
INRIA. 

In 1999 he became the unit’s scientific 
director, a position he held until 2005. 
“The team studied the so-called «fluid-
structure» interactions, that is how 
the air flows around an airplane or the 
effects of wind on a suspension bridge, 
he recalls. We were also interested in 
applications related to wave propagation, 
such as warming of brain tissues due to 
the electromagnetic radiation of a mobile 
phone in the brain. It was extremely 
stimulating!”

In 2000, Serge Piperno became deputy 
director of Cermics and deputy member 
of the INRIA Evaluation Committee, 
where he was to meet many renowned 
international scientists, including the 
famous mathematician Pierre-Louis 
Lions, awarded the Fields Medal in 1994.
“That’s when I began to take a liking to 
the administration of research,” he says. 
In 2005 he was appointed director of 
Cermics, ten years after joining as a new 
PhD graduate! However, he still continued 
to devote a little time to research. “At that 
time, for example, I worked on digital 
simulation of free surface flows, such as 
in the infamous case of the Malpasset 
dam failure in Frejus, which left more 
than 400 victims in 1959.”

A year later, the Academy of Sciences 
honoured him with the Blaise-Pascal 
award, established by the Société 
de mathématiques appliquées et 
industrielles, for which he would act as 
general secretary from 2007 to 2010, a 
nod to Bernard Larrouturou, who had 
received the same award in 1989… 
It was in 2009 that he decided to 
devote himself entirely to research 
administration: he was appointed 
Director of Research at the Ecole des 
Ponts ParisTech. “In this small structure 
somewhat resembling a small business 
for research aspects, I was the one-man 
band in a small unit with the most diverse 
missions: scientific guidance, mounting 
research contracts, human resources, 
accounting, etc.” At the head of the 
scientific division of IFSTTAR since April 
2014, Serge Piperno’s first conclusion 
is that “Given the expected decline in 
public funding, we have to find ways to 
attract more external resources, focus 
on our strengths, whilst at the same time 
maintain and leveraging our skills and 
major scientific facilities.”

HCERES assessment of 
IFSTTAR’s departments

In the build-up to and negotiation in 
2016 of the next Goals and performance 
contract (COP) of IFSTTAR covering 
the 2017-2021 period, IFSTTAR and 
HCERES agreed on the following 
assessment schedule for the Institute:
•  assessment of departments  

in 2014-2015
•  assessment of the Institute  

in 2015-2016

The HCERES will assess, first, the five 
IFSTTAR departments and, within 
each department, the Institute’s 
own laboratories. The joint research 
units (UMR) with universities and/or 
engineering schools are subjected to a 
specific assessment in the context of 
regional evaluation campaigns targeting 
university research units. In 2014-2015, 
four UMR of the Rhône-Alpes region 
(LBMC, LICIT, UMRESTTE, ISTerre) are 
thus to be assessed.

The departments assessment scheduling 
began in early 2014. The management 
and staff of the departments actively took 
part in completing assessment files which 
were then handed over to HCERES in 
mid-October 2014 and in organising the 
audit visits that spanned over six months. 
The LICIT was the first laboratory to 
receive its visiting committee in October 
2014 whereas the TS2 department was to 
close the series of visits in late April 2015.

For research groups, these assessments 
are a good time to take a critical look 
in the rear mirror, assess their activities 
in the past few years and set forth a 
well-documented scientific project. 
The experts from the HCERES visiting 
committee, through their outsiders’ view 
and appraisals, will enable the newly 
created departments to optimise their 
project.
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Evaluated units HCERES 
scientific 
delegate

Discipline Head of the visit 
committee

Dates of the visit Place  
of the visit

2014

LICIT Jean-Louis 
Boimond

STIC Saïd Mammar, 
University of Evry  
Val-d’Essonne

28 and 29 October Lyon

ISTERRE Jean-Luc Bouchez ST Patrick Cordier, 
University Lille 1

24 and 25 November Grenoble

GERS Jean-Luc Bouchez ST Hormoz Modaressi, 
former department 
director at BRGM,  
CEO of KCIF

17 and 18 December Nantes

2015

MAST Rachid Rahouadj SPI Frédéric Skoczylas, 
Ecole centrale Lille

28 and 29 January Nantes

COSYS Jean-Marc 
Chassery & 
Véronique 
Donzeau-Gouge

STIC Pierre Guillon, 
University of Limoges

3-5 February Marne-la-Vallée

AME Hubert Peres Interdisciplinaire Gabriel Dupuy, 
University Paris 1

23 and 24 February Marne-la-Vallée

TS2 Claude-Gilles 
Dussap

Interdisciplinaire René Amalberti,  
French National 
Authority for Health

28 and 29 April Bron

LBMC Rachid Rahouadj SPI Mathias BRIEU, 
Ecole centrale Lille

7 and 8 January Lyon

UMRESTTE Bernard Dastugue SVE Alain Lévêque,  
Université libre 
de Bruxelles

9 March Lyon

CALENDAR OF HCERES VISITING COMMITTEES
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HUMAN RESOURCES

ACTUAL NUMBER  
OF AGENTS

GENDER DISTRIBUTION

AVERAGE AGE DISTRIBUTION

PERMANENT AGENTS 
DISTRIBUTION

Males

Males

Females

Females

C
12 %

B
21 %

Workers active  
in fleets and workshops

1 %
Open-ended
4 %

A
62 %

Non-permanent employees

Permanent employees
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99379

A B C Workers active
in fleets

and workshops

Open-ended Contractual
staff

A
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C

Workers active in fleets and workshops 

Non-established staff

Public employee with open-ended contract

Permanent staff

Contract-based PhD students 

Other subsidised FTC

Other agents paid on own funds

47
46

46
45

47
47

47
47

59
57

53
48

47
46

27
27

33
36

31
29

12/31/2014

Namely 1086 FTE

 
Total number of agents 

685 435
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Gender equality

Pursuant to the governmental Circular of 
8 July 2013 published by the Ministry for 
State Reform, Decentralisation and Public 
Service concerning the implementation 
of the 8 March 2013 Memorandum of 
Understanding on equal opportunities for 
women and men in the public service, in 
June 2014 IFSTTAR initiated a process 
towards an action plan in favour of the 
gender equality - with the unanimous and 
full backing of its Technical Committee.

For the implementation of this process, 
a joint steering committee was set up 
in September 2014, consisting of five 
delegates of representative trade unions 
at IFSTTAR, four agents representing 
respectively the scientific directorate, 
research units, HR and communication 
departments, as well as the Institute’s 
Gender Equality referral.

The first visible outcome of this initiative 
was the HR department’s publication, also 
in September 2014, of the first IFSTTAR 
social report to include a paper discussing 
the comparative status of women and 
men at the Institute. The report’s steering 
committee conducted this analysis to draw 

a first assessment of the strengths and 
weaknesses of IFSTTAR in this respect. 
This assessment will be complemented 
in 2015 with the results of a survey to be 
launched with the IFSTTAR staff, in order 
to go beyond the sole figures and achieve 
a complete and accurate picture of the 
situation at the Institute in terms of gender 
equality.

The work is therefore still in progress with 
its resulting action plan to be presented in 
2015 to the Technical Committee and the 
Board of Directors of IFSTTAR, before it is 
officially rolled out the same year.
In addition, a charter for better balance 
between work and personal life (“Charte 
des temps”) was developed by the Steering 
Committee in accordance with the above-
mentioned circular of 8 July 2013, and will 
be presented in 2015 for signing by the 
Institute’s various managers.

DISTRIBUTION BY IFSTTAR’S SITES
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Doctoral training

During 2014, the monitoring policy 
for doctoral students implemented at 
IFSTTAR was recognized through the 
new ISO certification issued by AFNOR. 
Meanwhile, the effort towards reducing 
the duration of theses continued, and 
the future of PhD graduates is being 
monitored with ever-more accuracy.

Certification ISO 9001

In autumn 2014, the entire management 
system of IFSTTAR was audited by 
AFNOR. More specifically, the R3 process 
entitled “Education and training through 
research” was presented to auditors. 
The overall objective of this process is to 
improve the training of young researchers 
to-and-through research, with the main 
focus on doctoral students.
The list of certified management activities 
at IFSTTAR now expressly mentions 
“research training”.
Amongst other things, in 2014, the 
doctoral student recruitment procedure 
was fine-tuned and integrated into the 
IFSTTAR quality system: it involves 
researchers, who file their research 
proposal online, laboratory directors, 
department directors and then the 
managers in charge of Axes express 
an opinion prior to ranking the online 
applications. The decision-making 
and arbitration are in the hands of the 
scientific management, and the selected 
topics are automatically fed to an online 
application portal on the external site of 
IFSTTAR. The scientific management, 
jointly with the researchers, also proceeds 
to selecting the candidates to be 
auditioned.
A joint committee consisting of the heads 
of department, the Axes facilitators and 
the scientific management, assisted 
by independent outside personalities 
auditions and eventually selects the 
candidates.

Thesis duration (for theses 
defended in 2014)

The median duration of the 79 theses 
defended in 2014 (3.19 years) and their 
average duration (3.41 years) are similar 
to the 2013 values, i.e. 3.16 and 3.36 
years respectively. 
All disciplines and fields combined, the 
results remain satisfactory; based on 
nationwide SPI data, only 40% of theses 
are defended in less than 40 months 
(3.33 years). 
However, the recruitment and monitoring 
policies introduced at IFSTTAR for 
PhD students should help diffuse the 
inconsistency of results still existing 
between departments.

What becomes of IFSTTAR 
doctoral students?

Like the previous year, the career 
development of the 94 IFSTTAR 2013 
PhDs was monitored: irrespective of the 
funding mode over the three years of 
thesis, or the date of the defence during 
the year 2013, the idea is to know their 
status as at 31 December 2014. 
83 of them (88%) are in employment, 
with a distribution of 60% in permanent 
employment (more than half in the 
private sector) and 40% in temporary 
employment (mainly in the public sector). 
The current employment rate is slightly 
lower than the 2013 value (91%), 
probably a consequence of the current 
economic situation. 
However, the value of 88% on all 
IFSTTAR PhDs remains above all national 
data, based on response rates generally 
around 70%.
Note also that the employment rate 
of 2012 PhD graduates 2 years down 
the line is at 94%, and that of 2011 
graduates 3 years later at 96%, with 
almost three quarters of PhDs with a 
permanent contract.

doctoral grant 
contracts, including  
3 regional co-financing 
(Franche-Comté, Nord 
Pas-de-Calais, Pays de 
la Loire)

doctoral contracts  
on Research contracts

joint thesis supervisions 
with co-funding from 
IFSTTAR (Germany, 
Belgium, Québec)

PhD students 
joined IFSTTAR, 
of which:
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employment rate after 
1 year for 2013 PhD 

graduates:

60% with permanent 
work contracts

54% in private sector
46% in public sector

40% with temporary 
work contracts

97% in public sector
3% in private  

sector

employment rate after 
2 years for 2012 PhD 

graduates:

74% with permanent 
work contracts

employment rate after 
3 years for 2011 PhD 

graduates:

82% with permanent 
work contracts

With a median duration 
of 3.19 years  

thesis defences 
for accreditation to 
supervise research 

(HDR) 

civil servants (ITPE, 
IPEF, Ecole Normale)

CIFRE with IFSTTAR 
support contract

TRI funding

others in UMRs 

theses defended

other positions 
funded 

educational  
missions 

technical assessment 
missions (Valéo, Toyota, 
Solétanche Bachy 
International)

deployment mission 
(TRA 2014)

PhDs hired  
on contract basis 
to conduct:
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QUALITY

2014, renewal of the quality management 
system ISO 9001 certification.
Because of its nexus with LCPC - the first 
EPST, and for many years the only one, 
to be ISO 9001 certified for its quality 
management system, IFSTTAR has 
inherited a tradition of quality policy that 
dates back to the 1980s.

•  In 1979, LCPC was one of the five 
founding laboratories of RNE, which 
since became COFRAC in 1994 
(whence its accreditation number 
1-0005).

•  Following a public tender, AFNOR  
was selected as certification body  
for the period from 1st November 2014 
to 31 October 2017.

N° 22230-3
Quality management 
system for the 
sites of Lille-
Villeneuve d’Ascq, 
Marseille-Salon de 
Provence, Versailles-
Satory (LIVIC and 
LPC),Nantes, 
Marne-la-Vallée.

IFSTTAR’s three quality certifications

IFSTTAR’s Quality Management System 
(QMS) has been ISO 9001 certified since 
October 2002.  
The certification was renewed  
in 2005, 2008, 2011 and 2014.

IFSTTAR is accredited by COFRAC Essais 
(testing) as per ISO 17025 for seven 
testing programmes.

IFSTTAR is accredited by COFRAC for 
products certification as per EN 45011 
(since May 1, 2006) for the CE marking 
of aggregates (directive 89/106 and policy 
305/2011 Building Products), organisation 
notified No. 1165, for audits of aggregate 
quarries in-factory production control, as 
per system 2+.

Accreditations
N° 1-0005  
(Paris site)
N° 1-0535  
(Nantes site)
For scope see  
www.cofrac.fr

Accreditation
N° 5-0533
For scope see  
www.cofrac.fr
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2014 highlights

Internal organisation strengthened

• The Metrology Quality and 
Standardisation Delegation (DQMN), 
a part of the central management, is 
in charge of the quality management 
system implemented to address the 
requirements of baselines NF EN 
ISO 9001, NF EN ISO/CEI 17025 
(COFRAC testing), NF EN ISO/CEI 
17065 (COFRAC product certification), 
as well as the State notification for CE 
marking.  Its action targets two main 
pillars: quality and metrology.
• For its day-to-day operations, the 
Quality delegation relies on two 
networks: 57 quality correspondents  
(QCO), and 33 internal auditors 
(IA), working in the laboratories and 
support services. 
• The Metrology section, which 
numbers 6 agents, is placed under 
the responsibility of our metrology 
engineer Daniel Nieddu. It is in charge 
of the Institute’s metrology activities 
and oversees the group of metrology 
and Optimu1 correspondents.
• In 2014, the DQMN bolstered 
its headcounts in order to achieve 
its objective of certification for all 
IFSTTAR sites by the end of 2016, as 
planned under the COP2. A Quality 
representative is present on each one 
of the sites to support the local teams.
• Patrick Ménanteau is responsible 
for supervising the whole process and 
represents IFSTTAR, with MEDDE 
and partners such as CEREMA, 
AFCAB3 (for which he also acts as 
quality manager), ASQPE, ACQPA and 
AFNOR.

New updated process mapping: 

Extending certification: focus on 2016
After the LCPC/INRETS merger in 2011, 
our Institute’s objective was to extend  
the ISO 9001 certification of its QMS to all 
IFSTTAR sites.
For this purpose, the site of Lille/
Villeneuve d’Ascq, which is home to  
2 laboratories of the COSYS department, 
LEOST and ESTAS, was certified in 
November 2013.
The sites of Marseille/Salon-de-Provence 
(2 laboratories of the TS2 dept, LBA 
and LMA) and Versailles/Satory (2 
laboratories, i.e. LIVIC for the COSYS dept 
and LPC for the AME dept.) were certified 
in November 2014.
In 2 years, six new laboratories secured 
their certification. In 2015 the certification 
shall be extended to the whole site of 
Marne-la-Vallée, and in 2016 to the whole 
site of Lyon/Bron.

patrick.menanteau@ifsttar.fr

(1) Optimu: Measuring apparatus management 
software from DeltaMU company
(2) COP: Goals and performance  
contract 2013-2016
(3) AFCAB: French certification organisation  
for concrete reinforcements

IFSTTAR IN ITS ENVIRONMENT - 19



ON THE REGIONAL SCENE
In all the regions where IFSTTAR is present, the Institute takes part in “Future 
Investment Projects” (PIAs). Below is an overview of some projects across the French 
territory.

Nord/Pas-de-Calais
THE RAILENIUM TECHNOLOGICAL 
RESEARCH INSTITUTE

dedicated to railway infrastructures and 
systems, is one of eight TRIs labelled in 
May 2011 by the General Commission  
for Investment (CGI) as part of the PIA.  
It is organized into two operating entities: 
a Scientific Cooperation Foundation, and 
a European Railway Test Centre, yet to be 
established in Bachant Aulnoye (Nord). 
IFSTTAR is one of 10 founding members 
of Railenium, alongside other academic 
members, industrialists and operators in 
the sector, including the SNCF Network.
2014 was marked by the launch of the 
TRACES cooperative project (a system 
to run on-going assessments of railtrack 
condition, in conjunction with GERS). The 
idea is to develop dedicated rolling stock to 
measure in continuous mode and from the 
railtrack itself, the infrastructure’s dynamic 
response. Three scientific challenges 

were to be addressed: measuring the 
characteristics of the platform through 
the superstructure, complementing the 
continuous measurement of track stiffness 
with spot investigations, coupling several 
values recorded during the same run (of 
the instrumented rolling stock) in a unique 
database.
In October 2014, through IFSTTAR’s 
involvement, Railenium took par in  
4 bids to become an associate member  
of European program Shift2Rail. 

These bids concerned the following:
•  Innovative Programme 1 (higher 

capacity trains through energy-efficient 
technologies): 1st tier partner of the 
consortium coordinated by Fraunhofer,

•  Innovative Programme 2 (advanced 
control and traffic management 
systems): 1st tier partner of the 
consortium coordinated by DLR,

•  Innovative Programme 3 (high-capacity 
and high-profitability infrastructure): 
coordinator of a consortium for rails, 
switches & crossings and energy,

•  Innovative Programme 5 (Technologies 
for sustainable and attractive freight 
transport): partner of a consortium set 
up jointly with Eurotunnel.

In the event of a positive outcome, 
IFSTTAR, through Railenium, would be 
present in the Shift2Rail programme in 
the form of staff secondments.

philippe.rigaud@ifsttar.fr
marion.berbineau@ifsttar.fr

xavier.derobert@ifsttar.fr

Pays de la Loire
JULES VERNE TECHNOLOGICAL 
RESEARCH INSTITUTE

The role of this Institute, based in 
Bouguenais (44) is to support French 
industry in the aerospace, shipbuilding, 
energy and land transport sectors. Its main 
activities revolve around manufacturing 
engineering and advanced production 
technologies in the fields of composites, 
metallic and hybrid structures.

2014 saw the launch of the first project of 
this TRI using the expertise of IFSTTAR. 
This EVEREST project, steered by Alstom, 
also involved the MACSI Laboratory 
under the COSYS Department. It aims 
to develop structural materials of the 
composite type with polymer matrices 
doubly reinforced by continuous fibres 
and carbon nanotubes, and there are also 
plans to set up a large-size demonstrator 
with integrated instrumentation. One of the 

objectives is to study the durability 
under extremely aggressive application 
conditions (marine environment, higher 
rate-of-use than designed...) of metal, 
composite and hybrid materials, and of 
multi-sensor instrumentation for structural 
integrity.  Additionally, EVEREST will 
validate deterministic data for a reliable 
integrated control contributing to optimized 
and streamlined predictive maintenance. 
Application to marine renewable energy is 
also targeted.
As part of the EVEREST project, a thesis 
work was started in 2014 on fatigue of 
composites reinforced with intelligent CNTs 
(thesis by V. RAMAN) with supervision by 
the COSYS/MACSI team.

Modeling  
of a windmill 
blade within 
the framework 
of the EVEREST 
project
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Support the energy transition within the city, such is the stake of Efficacity

Ile-de-France
EFFICACITY INSTITUTE  
FOR ENERGY TRANSITION

Established late 2013 under the Future 
Investment Project scheme, the Institute 
for Energy Transition (ITE) Efficacity aims 
to become a driver for energy transition 
in urban areas, with a systemic and 
multi-scale approach allowing not only 
to optimize energy-efficiency but also 
to give it some sound financial bases. 
The Institute’s applied research effort is 
intended to foster a continuum between 
research, innovation, experiments and 
demonstrators so as to develop new tools 
and methods for the stakeholders of 
urban development.
After devoting the beginning of 2014 to 
governance matters and the organisation 
of its programmes, the first research 
projects were launched in the second half, 
staggered over time as per the respective 
maturity of each project’s roadmap.

To formalise the partnership between 
Efficacity and IFSTTAR, and also 
manage the secondment of personnel, 
a partnership agreement was signed 
on July 30, followed by a number of 
covenants towards the end of 2014.  
A first Employee leasing agreement came 
into force, covering the research projects 
involving IFSTTAR: energy-optimised 
design of a railway hub, decentralised 
energy production, development of a 
multi-criteria assessment tool for an 
urban project and development of 
innovative business models to optimise 
the energy efficiency of urban projects.

Meanwhile, on 14 March 2014, Efficacity 
signed a research partnership agreement 
with the Société du Grand Paris (SGP), 
on the potential use of geothermal energy 
and unavoidable energy and the coupling 
with heat networks. IFSTTAR already has 

contacts with the SGP, on many more 
issues. The Institute is now linked to this 
new partnership through a Research 
and Development service agreement for 
Efficacity, signed on 4 December 2014 
and which to date essentially calls on 
GERS expertise (SRO).

helene.le-du@ifsttar.fr 
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SENSE-CITY EXCELLENCE 
EQUIPMENT

Sense-City is an Excellence Equipment 
(Equipex) programme scheduled for  
the 2011-2019 period and funded with 
€ 9 million under the Future Investments 
Project. This programme brings together 
IFSTTAR, ESIEE-CCIP, LPICM hosted 
by the Ecole Polytechnique - Université 
Paris-Saclay and CSTB. This Equipex 
aims to provide an array of equipment 
for prototyping and evaluation of the 
performance and risks associated with 
innovative technologies for the city. It is 

centred around a “mini-climate city,” a 
vast mobile and reconfigurable climate 
hall of 400 sq m. that can accommodate 
realistic full-size or scaled down models of 
the main components of a city: buildings, 
infrastructure, distribution networks and 
underground facilities.
The implementation of this programme 
is moving smoothly with a new tender 
for the design and construction of 
mobile climate infrastructure. Initiated in 
2014, the process is still on track with 3 
candidates left. Alongside this procedure, 
three other tenders were launched for 
project monitoring. Thus, two tenders 
were reported in 2014, one for project 
management, the second for technical 
controller.

Furthermore, pending the final climate 
infrastructure scheduled for 2016, it 
was decided to build the first “mini 
communicating city” at IFSTTAR’s site 
at the far-end of the Bienvenüe building. 
Covering a surface area of 250 sq m, this 

R&D space dedicated to technological 
innovations for the Sustainable City 
describes an urban scenario based 
around the intelligent road and habitat. 
This space, to be inaugurated in 
March 2015, is the first large-scale 
implementation of the Sense-City 
approach.
On the scientific side, 2014 was marked 
by many successful projects, especially 
the PSPC SMARTY and MIMESYS FUI 
(Single Interministerial Fund) for air 
quality sensors, the H2020 PROTEUS 
project for water quality sensors, or the 
SESAME Ile-de-France PLATINE and 
Paris 2030 CAPMINI for a nanosensors 
reliability-boosting platform.

VEDECOM INSTITUTE FOR THE 
ENERGY TRANSITION

Steered by the Mov’eo cluster, VeDeCoM 
is intended to strengthen innovation in the 
field of land transport and eco-mobility. 
This ETI (Energy Transition Institute) 
comprises 42 partners, including some 
of the automotive and eco-mobility 
related sectors, decision-makers and 
stakeholders at territorial level and 
representatives of academic research in 
the Ile-de-France region. It brings together 
extensive multidisciplinary expertise 
ranging from electrical components-
related materials and processes to human 
factors involved in vehicle driving and 
more generally to the economy and spatial 
planning.
2014 saw the launch of the VeDeCoM ETI 
during the 2.0 Mobility day organised at 
the Satory site in the presence of Frédéric 
Cuvillier, Secretary of State for Transport.
Most of the 15 projects ranging across 3 
programmes were launched subsequently.
Regarding vehicle electrification 
(Programme 1): the European project 
FABRIC focussing on dynamic induction 
charging has now truly taken off. 
Stéphane Laporte, seconded by IFSTTAR, 
acts as project manager. An agreement 
was reached with IFSTTAR to initiate 
the MOVEOTREVE platform and give 
further momentum to the research, 
developments and standards for charging 

stations. Finally, preliminary work was 
started in view of setting up a workshop 
on electrification research. The workshop, 
scheduled for start in summer 2015, 
would be accommodated in a portion of 
the IFSTTAR building in Satory.
For Programme 2, dedicated to driving 
delegation and secure communications 
(strong involvement of IFSTTAR), 3 out  
of 4 project managers were recruited (one 
of whom seconded by IFSTTAR). 14 new 
theses were launched: positioning and 
mapping involving perception techniques, 
path-planning to adapt to complex 
geometries or circumvent obstacles, 
qualified exploration for vehicular 
telecommunications technology based on 
different cases of use, qualification of the 
cooperation to be expected from a driver 
partly or fully released from driving tasks, 
investigation of operating safety methods. 
4 postdoctoral researchers were recruited 
to deal with the following topics: fusion 
architecture for perception via camera 
and other sensors, positioning and 
mapping integrating several perception 
sensors, multi-critical systems architecture 
for the connected car, diagnosis and 
characterisation of the status and activities 
of the driver during high-level delegation 
phases.
Besides, VeDeCoM is heavily involved 
in the development of two vehicles 
enabled for automated driving which 

will be exhibited at ITS World Congress 
in Bordeaux in October 2015. The 
Institute is actively involved in the general 
organisation of the congress concerning 
all the automated driving demonstrations 
to be staged.
Programme 3 is also very much 
operational for new mobility services.
During 2014, IFSTTAR formalised its 
involvement in VeDeCoM via a contract 
for the supervision of theses (4 theses 
in progress in 2013, two new theses in 
2014), and via the signing of a framework 
agreement laying down the principles for 
secondment of staff.

brigitte.mahut@ifsttar.fr

berengere.lebental@ifsttar.fr

Frédéric Cuvillier, Secretary of State for Transport,  
during the 2.0 Mobility day organised at the Satory site

Early trials at Marne-la-Vallée site
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Provence-Alpes-Côte d’Azur
A*MIDEX EXCELLENCE INITIATIVE

The Biomechanics of Spine Injury and 
Pathologies (BSIP) project, is one of 
two projects selected in December 
2013 by the IDEX A*Midex under the 
“International” call for tenders. This 
project is the outcome of over eight 
years of cooperation between IFSTTAR’s 
Laboratoire de Biomécanique Appliquée 
(Laboratory of Applied Biomechanics) 
and two Montreal-based groups (Ecole 
Polytechnique de Montreal/Hôpital 
Sainte Justine and Ecole de Technologie 
Supérieure /Hôpital Sacré Cœur), and 
a partnership with AP-HM (a cluster 
for Imaging, Neurosurgery, General 
and Digestive Surgery) and the Centre 
for Biological and Medical Magnetic 
Resonance (UMR 7339, CNRS/AMU). 
The BSIP project made it possible to 
pool these teams within an International 
Associated Laboratory (LIA), whose 
core research focus is modelling, 
biomechanics of the spine (its related 
injuries and diseases). This crosscutting 
project aims to become an international 
reference group on the biomechanics of 
the spine.
In 2014, research actions focused on the 
fundamental knowledge necessary for 
the implementation of the virtual model 
of the spine allowed progress to be made 
in developing the cervical component 
of the SM2S model. A geometric and 
postural customisation tool for the model 
based on bi-planar imaging is now 
available, which caters for a patient-
specific model. Modelling of the spinal 
cord is achieved through a combination 
of modelling and high-field imaging, so 
as to superimpose biomechanical and 
physiological variables in the process of 
modelling structures. An initial, and very 
detailed, atlas of spinal structures was 

thus developed. A detailed model of the 
spinal cord, including the cerebrospinal 
fluid was implemented in SM2S.

The projects addressing the 
understanding and prevention of injuries 
provided an analysis of the etiology 
of vertebrae fracture processes to be 
combined with the Magerl classification. 
Work on the analysis of cervical mobility 
offers promising avenues in optimizing 
cervical protections for motorised 
two-wheeler users. Similarly, research 
activities have been undertaken to devise 
ways to optimize the design of pre-
hospital cervical collars for multi-trauma 
patients. Finally, a prototype of spine 
protection was proposed for the circus 
athletes of Cirque du Soleil.
Studies on the treatment of spinal 
injuries and related diseases essentially 
focused on optimizing the design but 
also on the techniques for inserting the 
pedicle screws designed to limit any risk 
of tearing during surgical procedures. 
Secondly combining customisation 
and spinal cord modelling tools, a first 
demonstrator that simulates spine 
derotation surgical manoeuvres made 
it possible to simulate some cases of 
spinal surgery and predict the risk of 
neurological damage. Finally, to restore 
some of the lost spine mobility (trauma, 
pathology), a first single implant concept 
was devised.
To date, the “BSIP” LIA (International 
Associated Laboratory) provides funding 
for 7 PhD students, 4 postdocs and 6 
master students from among all partners 
of the LIA. The choice of an essentially 
cofunding-based steering mode made 
it possible to support the scientific 
investment (experimental devices, data 
storage servers), operations (including 

clinical trials), mobility assignments for 
students and researchers and more 
importantly cofinancing of theses (3 
theses, 3 postdocs over 2-3 years). This 
momentum is now beginning to bear 
fruit with the following results in 2014: 5 
major publications, 5 prizes in national 
and international conferences, 18 
papers, three invention disclosures being 
finalized and finally new opportunities 
of funding for our research work 
(foundations, industry partnerships, 
institutional funds...).

Simulation of the 
pedicle screw pull-

out phenomenon

pierre-jean.arnoux@ifsttar.fr

IFSTTAR IN ITS ENVIRONMENT - 23



Rhône-Alpes
IVTV EXCELLENCE EQUIPMENT  

AN INNOVATIVE EXPERIMENTAL 
PLATFORM TO STUDY THE AGEING 
OF HUMAN TISSUES 

The Equipex project “Engineering and 
ageing of the Living Tissues (IVTV)” 
is unique in Europe: a platform with 
innovative tools to study the ageing 
of human tissues. Several local 
communities also support this project 
of the University of Lyon, driven by the 
Ecole Centrale de Lyon: Saint-Etienne 
Métropole, Rhône-Alpes Region, and 
Greater Lyon. The studies conducted 
using the facilities of IVTV were 
acclaimed by the academic research 
community of the Rhône-Alpes Region 
(“Quality of life and ageing”).
The aim is to respond to societal needs 
related to population ageing. Longer life 
leads to increased ageing of biological 
tissues. The purpose of IVTV’s action 
is to better understand the mechanical 
behaviour of these tissues and their 
evolution with age in order to develop 
and implement new means of prevention 
and treatment. A multidisciplinary 
equipment project, IVTV involves 9 
companies, 7 academic partners and 
2 CHU university hospitals covering 
different fields - biology, mechanical, 
clinical, materials, physical - that 
pool together their teams and their 
skills. IFSTTAR is a founding member 
and is represented in the steering 
bodies (bureau, scientific council) by 
researchers from LBMC.
Researchers from LBMC, renowned for 
their work in the fields of biomechanics 

and characterisation of biological tissues, 
participate in the IVTV research with 
numerous collaboration projects (ENS 
Lyon, Inserm, INSA Lyon). There are 
multiple benefits for human model 
developments applied to transport. For 
example, in this context, an experimental 
protocol was specifically developed 
for macroscopic characterisation of 
the tissues’ mechanical behaviour 
while concurrently using two-photon 
microscopy to observe the deformation 
mechanisms of elastin and collagen 
networks that structure some human 
tissues (Jayyosi et al, 2014, Acta 
Biomaterialia, 10: 2591-601).
http://ivtv.ec-lyon.fr

THE PRIMES EXCELLENCE 
LABORATORY CLOSELY 
MONITORING CANCER AND AGEING
The Labex PRIMES (Physics, 
Radiobiology, Medical Imaging and 
Simulation) laboratory brings together 
a multidisciplinary community with 
diverse expertise ranging from nuclear 
and medical physics to radiation biology, 
medical imaging and computer sciences.  
These scientists hail from the University 
of Lyon and the whole Rhône-Alpes-
Auvergne region.
The primary scientific purpose of 
PRIMES is to develop new concepts 
and methods for exploration, diagnosis 
and therapy of cancer and age-related 
diseases. PRIMES covers various fields 
ranging from fundamental physics to 
instrumentation, radiobiology to data 
acquisition and processing or image 
reconstruction, digital simulation and 

modelling. PRIMES brings together 
over 190 researchers with significant 
expertise in these areas. The LBMC 
of IFSTTAR is a member of this Labex 
and more particularly dedicated to the 
“Image-based simulation and modelling” 
programme.
Digital modelling and simulation are 
essential disciplines to address a variety 
of issues in biomedical sciences, such 
as understanding complex biological 
systems, designing high-tech imaging 
devices or treatment planning. The 
main challenges are to develop and 
experimentally validate versatile 
simulation tools such as customisable 
digital models of the human body. It is 
in this context that LBMC researchers, 
in collaboration with Lyon laboratories 
specialising in medical imaging 
processing, are developing new 
approaches to human modelling and 
customisation tools for such models. 
The objective is to integrate individual 
variability in order to improve the 
protection and treatment of injuries in 
transport accidents. This Labex will allow 
the LBMC to extend its leadership in the 
area of digital human modelling.
http://primes.universite-lyon.fr 

philippe.vezin@ifsttar.fr

philippe.vezin@ifsttar.fr

Observation under two-photon microscope of human fibrous liver capsule 
subjected to large deformation. In pink, the collagen fibres. In green, the 
elastin fibres.

Development and validation 
of a generic and detailed 
finite element model.
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ON THE NATIONAL SCENE

AT A GLANCE 
Demonstrator 
Highlights for 2014
 

Pavement for rubber-tired 
subways 
IFSTTAR began working with Siemens on a 
concrete pavement solution for rubber-tired 
subways that would be sustainable, safe 
at all times and acceptable in terms of 
comfort and noise limitation. 

Solar roadways
The Institute developed its first formulations 
of transparent materials made out of recycled 
glass to pave the way for a solar roadway.

Thermodynamic heated roadways
The principle of a thermodynamic heated 
roadway was explored in 2013. Besides, 
a thesis was launched on this theme by 
CEREMA-IFSTTAR. A demonstrator for 
such a road is tested within EATP (École 
d’application aux métiers des travaux 
publics) in Egletons.

INROADS (2011-2014) 
The INROADS project aims to develop a new 
generation of button lights built into the 
roadway, with communication capacity and 
self-powered. For this project, IFSTTAR’s 
contribution is to work on the button light 
specifications in terms of visibility and the 
ex-ante evaluation of applications that 
could be derived from this new generation of 
dynamic signalling. The final demonstration 
site is currently being constructed in Israel.

FABRIC (2014-2017) 
FABRIC, the European project, aims to test 
the feasibility of in-motion charging of 
electric vehicles. This project, steered by 
ICCS (Greece), will use IFSTTAR’s facility in 
Satory as its main demonstrator site. The 
idea is to have an additional demonstration 
track adjacent to the existing one. This 
initiative is conducted in close conjunction 
with the MOVEO-TREVE project.

5th Generation Road 

The umbrella project R5G (5th Generation 
Road) aims to address the challenges 
of ecological transition by seeking, 
through innovation, to nullify the 
energy consumption associated with 
the operation and use of roads. With 
such a momentous challenge in mind, 
the objective is to take an integrated 
innovation approach and propose life-
size demonstrators for “positive energy 
roads”.
The 5th Generation Road is an 
infrastructure which:
•  better caters for the variability of 

use and context thanks to smart 
transportation systems; administers 
information for both the users and the 
structures in charge of management;

•  optimises the management of the 
various road modes (2-wheelers, 
freight, mass transport) by narrowing 
the gap between design and transport 
policies; opens the road to new types of 
vehicles (electric for instance);

•  features multiple micro- or nanosensors 
to characterise its service status, 
traffic, risks to the user (frost, humidity, 
adherence, accident, bottlenecks…);

•  recovers energy to power its own 
equipment and even vehicles;

•  is constructed or reconstructed with 
minimum impact on non-renewable 
natural resources, in particular fossil 
energy resources;

•  diagnoses its own weaknesses;
•  absorbs CO2;
•  better withstands the effects of climate 

change;
•  provides flexible interfaces to other 

transportation modes.

To industrialise these technological 
breakthroughs, it was decided to advance 
in three stages. The first step (2010-2015) 
aims to develop, test and certify the various 
components of the R5G. The second one 
(2015-2020) would integrate a subset 
of these components into the aspect-
specific R5G demonstrators and identify 
implementation issues, if any. These 
aspect-specific demonstrators are no longer 
necessarily related to road technologies 
but they also embrace the challenges 
of mobility. The third step (post 2020) 
would combine all of the innovations by 
cross-fertilising the various aspect-specific 
demonstrators, in order to evaluate the 
synergy between these innovations and the 
societal challenges in the area of mobility. 
This is where the innovation charters will 
be involved, e.g. the Innovation Charter for 
Streets and Roads, steered by CEREMA.
In 2014, the label-certification process for 
innovations and demonstrators continued, 
in particular through calls for projects 
such as Horizon 2020, ERANET and 
INFRAVATION (a milestone in terms of 
aligning the various national actions in 
2014). In July 2014, a roadmap for the 
energy transition of road networks was 
submitted to the Minister of Ecology. 
In November, another milestone was 
the signing of a framework agreement 
between the county council of Seine-
et-Marne, EPAMARNE and IFSTTAR 
during the Greencity Convention. Under 
this agreement, to conduct full-size field 
experiments, the RD199 road will be made 
available on the territory of Champs-sur-
Marne, Lognes, Noisiel and Torcy.

nicolas.hautiere@ifsttar.fr 
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ON THE EUROPEAN SCENE

2014, year of the kickoff 
for H2020

As any European player in the field of 
research, in 2014 IFSTTAR has been 
actively preparing for the new Horizon 
2020 program (“H2020”), now effective 
and to cover the period 2014-2020; 
IFSTTAR is eager to face up to the 
new political, economic and social 
challenges of Europe and research.  
This year again the main efforts were 
to gear up to the adaptation to the new 
rules of H2020, to contribute to the 
definition of programmes (directly with 
the French representatives sitting at the 
“Transport” programme committee and 
through the lobbying of the wide network 
of European associations of which 
IFSTTAR is a member). It was therefore 
necessary to set up research teams 
and the support services to address the 
substantial changes in the organisation 
of calls under three new pillars, new 

specific instruments, submission rules 
(some projects are in two phases), 
rules for participation and funding but 
also the new project evaluation criteria. 
On the merits, IFSTTAR has also 
actively contributed to the definition of 
programmes, participating in activities of 
technology platforms and structures such 
as ECTRI, FEHRL, ERTICO, NEARCTIS...

The different IFSTTAR teams involved 
in European projects therefore had to 
adapt swiftly, which did not prevent 
our researchers from submitting some 
72 projects spanning the three pillars 
Excellent Science/Industrial leadership/
Societal challenges. The results 
meanwhile will only be known in 2015.

IFSTTAR,  
PCN Transport

In 2014, MENESR and MEDDE entrusted 
IFSTTAR’s Department of Economic and 
International Affairs (Patrick Malléjacq 
and Marie-Françoise Sherratt) with the 
coordination of the H2020 Transport 
NCPs. The National Contact Points 
(NCPs) for 2020 are responsible for 
supporting the Horizon 2020 project 
leaders in order to beef up French 
participation in the European programme 

(Agenda France Europe 2020) and 
the Transport NCP is thus serving the 
French transport community with advice 
and assistance for their participation 
in Horizon 2020 as in other research 
programmes.

With the other members of the 
consortium (the two Ministries, the 
MOV’EO cluster representing ID4CAR, 
LUTB and I-Trans clusters, GICAN, 
Aerospace Valley, the Paris-Est Marne-la-
Vallée University and Ecole Centrale Lyon 
representing the Conference of University 
Presidents), the NCP has structured 
its activities and achieved the following 
amongst other things:
•  Been the preferred point of contact 

in France for those entities wishing to 
learn about H2020 and particularly on 
transport issues under H2020;

•  Conducted active monitoring of 
transport-related calls and partner 
research studies;

•  Organised seminars on specific 
calls, sometimes in the presence 
of representatives of the European 
Commission, or in connection with 
NCPs under other thematics;

•  Disseminated this information via 
the MENESR website and its own 
newsletter.

The halls of TRA2014 achieved great success  
among the 2,800 visitors
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The NCP function testifies to the 
recognition of the Institute’s pivotal 
role and is an important tool offered by 
IFSTTAR to the benefit of French transport 
research players, public and private, both 
in the framework of calls and in all political 
or administrative aspects of H2020 
implementation.

2014, assessment  
of the 7th FRDP

As the FP drew to a close (and before 
the establishment of the new Horizon 
2020 programme) IFSTTAR engaged 
in an assessment of its activity under 
the FP7 for the period 2007-2013 via 
bilateral talks, internal consultations, 
external consultations and the drafting 
of a dedicated report. The first findings 
highlighted the strong commitment of 
the research teams in responding to calls 
and with the following key results: 
•  IFSTTAR was awarded 88 projects out 

of 295 submissions for the whole period 
of FP7 (2007-2013);

•  This represents an overall 30% success 
rate;

•  12 projects were coordinated by the 
Institute;

•  on average the European Commission 
paid 200,000 Euros to IFSTTAR for 
each project. 50% of IFSTTAR’s 
projects represented a total amount 
between € 1.5 million and € 4 million;

•  IFSTTAR benefited greatly from its 
activities within European networks 
and associations, which have greatly 
contributed to positioning its research 
teams within the consortia;

•  most of IFSTTAR’s submissions were for 
Transport calls but some also on other 
societal challenges (energy, climate 
change and environment, inclusive 
society), some calls for Pillar 2 (LEIT) 
and Pillar 1 (ERC, FET, MSCA).

The above results demonstrate that 
IFSTTAR remains very committed to the 
thematics of the European Commission’s 
calls for proposals and is fully in line with 
goal 3 of the Institute’s European and 
International Strategy whereby “Europe is 
and will remain the priority”.

Preparation of a plenary session of TRA 2014

The conference enabled  
European collaborations progress
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ON THE INTERNATIONAL SCENE

2014, a year with international cooperation projects galore

Goal 2 of IFSTTAR’s European and 
International Strategy states that: 
“IFSTTAR will focus its activities at the 
international level on close partnerships 
and limit the natural tendency for 
dispersion.” In this context, 2014 was 
rich in bilateral exchanges testifying to 
the strong ties forged between IFSTTAR 
and foreign institutes working on shared 
themes. Three countries were particularly 
involved: the US, Japan and Germany.
IFSTTAR has maintained continued 
and diversified relations with various 
UN bodies. IFSTTAR experts Patrick 
Malléjacq (DAEI) and Laetitia Dablanc 
(SPLOTT) were thus part of the 
European experts selected by the 
European Commission to represent the 
“European Union” in the 3rd EC-US 
Symposium (European Commission 
-United States) on research applications 
in transport, which was held on 10 and 
11 April 2014 ahead of the TRA2014 
conference. Exchanges with the Virginia 
Transportation Technology Institute 
continued and were even bolstered in 
particular on the topics of “Naturalistic 
Driving”, management and modelling of 

traffic, connected roads and vehicles.
Cooperation made significant progress 
with three Japanese institutes. A 
seminar with the PWRI was held in 
Marne-la-Vallée on 8 and 9 September 
2014. In the presence of the managing 
director of PWRI, the seminar discussed 
roadways and materials, structures and 
bridges, geotechnics. Similarly, François 
Toutlemonde (IFSTTAR/ MAST) was 
invited to teach courses at PWRI in June 
2014.
In addition, two Japanese researchers 
were hosted by IFSTTAR in 2014, Mr. 
Kawabata from the Port and Airport 
Research Institute for two years at the 
MAST Department and Mr. Watanabe 
from the Railway Technical Research 
Institute for one year at the GERS 
Department. Their work focuses on the 
application of multiphysics coupling to 
the reassessment of structures affected 
by the alkali-sulphatic reactions or 
delayed ettringite formation (ASR / DEF).
Finally, cooperation with Germany, 
which had resulted in the signing 
of a memorandum establishing the 
DISTRANS team in 2013 during the 

Franco-German Science and Alumni 
Week held at the Institut de France 
in Paris, in the presence of French 
and German ministers responsible 
for research, has developed and 
strengthened as called for by the relevant 
stakeholders.
Finally, 2014 was marked by the visit 
of numerous delegations - Provincial 
Highway Management Bureau of 
Zhejiang, China (19 March); the Higher 
School of Transport and Communications 
of Vietnam (24 July); Gerard Waldron 
executive director of the Australian 
ARRB (17 and 18 November); Fernando 
Ribeiro, “dean” of the Faculty of Science 
and Technology, Federal University of 
Rio de Janeiro, Brazil (24 November); 
Bozhidar Yanev in charge of the Bureau 
of bridges in New York (25 November); 
the Southwest Jiaotong University of 
China received together with ENPC and 
UPE (2 December), Seung-Hwan Lee  
of the Korea Railroad Research Institute 
(4 December).

Reception of the PWRI’s delegation in Marne-la-Vallée site
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INTERVIEW WITH GUSTAVO OTTO
BRAZILIAN PHD STUDENT  
PRESENT ONE YEAR AT IFSTTAR 

Originally from Florianópolis (Brazil), 
Gustavo Otto, a PhD student at the 
Federal University of Santa Catarina and 
holder of a master in civil engineering, 
spent a year at IFSTTAR within the 
LAMES (LAboratory for Modelling, 
Experimentation and Survey of transport 
infrastructures) team in Nantes. From 
March 2014 to April 2015, he took part in 
research on in-motion weighing. He tells 
us about his experience.

“Since 2007 I have been working in this 
area of in-motion weighing for trucks. My 
thesis director, Leto Momm, who back 
in 1998 had been hosted at the LCPC, 
by Chantal De La Roche and Pierre 
Hornych, told me about his experience 
there. The fatigue test track, a unique 
facility that we are not fortunate to have 
in Brazil, indeed aroused my curiosity. 
Thanks to Letto’s previous contacts I was 

given this opportunity of spending a year 
of my thesis here in Nantes. I received 
a warm welcome from the LAMES team 
and was rapidly taken on board the 
CSA-surcharges project for in-motion 
weighing, under the stewardship of 
Louis-Marie Cottineau, Pierre Hornych 
and Jean-Michel Simonin. The purpose 
of this project is to improve the accuracy 
of in-motion weighing systems in order 
to check trucks for excess load if any. 
Excess load indeed raises safety issues as 
any extra load will lengthen the distance 
for the truck to come to a halt. This also 
generates extra spending for the State as 
overloaded vehicles cause the roadways 
to deteriorate prematurely. It is therefore 
important to develop an efficient system 
to regulate potential infringements on 
weight limits. The fatigue test track 
has enabled us to conduct numerous 
tests to identify the most accurate, and 

most reliable, processes. I shared the 
findings of these tests with the DNIT 
(Departamento Nacional de Infraestrutura 
de Transportes), in a report drafted with 
the help of the commission in charge of 
monitoring my thesis (Pierre Hornych, 
Jean-Michel Simonin, Bernard Jacob, 
Louis-Marie Cottineau, Jean-Michel Piau 
and Olivier Chupin). During this year’s 
expatriation I very much appreciated the 
work atmosphere at IFSTTAR and the 
possibility of discussing with experts on a 
day-to-day basis was truly an enlightening 
experience!”  

Back in Brazil, Gustavo Otto will defend 
his thesis in November 2015 and 
continue his research in cooperation with 
IFSTTAR. This successful experience for 
both Gustavo and IFSTTAR, paves the 
way for promising joint research initiatives 
with Brazil in the years to come! 

(left to right): Jean-Michel Piau, 
Gustavo Otto and Olivier Chupin in 

front of the roadway fatigue test track 
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2
014 was the second year of operation for five departments 
created on 1 January 2013: Materials and Structures 
(MAST), Geotechnical engineering, Environment, Na-
tural hazards and Earth sciences (GERS), Components 

and Systems (COSYS), Transport, Health and Safety (TS2) and 
Planning, Mobility and Environment (AME). These departments 
illustrate the major fields of research that make up the Institute’s 
strength and hallmarks. Each one, organised into laboratories 
involved in close academic collaboration with universities, schools 
and research establishments, notably within mixed research 
units or teams, is conceived to be an influential actor in French 
and European research. It’s within these departments that the 
renewal of disciplinary competences is considered and organised, 
being necessary for individuals as well as research structures, 
and where IFSTTAR’s research and innovation are designed.
In addition to the departments’ appropriation of processes for 
programming, arbitration and management that has expanded 
in this second year of operation, 2014 was marked by three 
unique exercises. First, a dozen or so laboratory directors whose 
terms were coming to an end were either rehired or replaced. 
Then, the five departments became involved in the HCERES 
process of evaluation (research units section), starting with 
the filing of an assessment request in October 2014, visits by 
expert committees being organised between December 2014 
and April 2015. So, laboratory and department staff were 
highly mobilised for undertaking the assessment request’s 
file, as much for the elements of the assessment as for the 
prospective reflection on departmental projects.
Finally, at the request of the general direction, the entire 
Institute committed itself to a process of adapting scientific 
strategy to anticipated changes in its resources, aiming at 
defining the issues on which it would concentrate its strengths 
and means over the coming years.

Though 2014 was extremely rich in reflection in terms of 
research strategy, it was also punctuated by many notable suc-
cesses, such as the organisation of the TRA2014 Conference at 
the CNIT in April, the launch of work by ITE Efficacity, the par-
ticipation in the Minister of Ecology’s booth at the International 
Paris Motor Show, the signing of a partnership agreement with 
CEREMA, the participation in the creation of the international 
Chair Mines ParisTech-PSA-VALEO-SAFRAN, without forgetting 
the 385 articles published in international journals, 8 patents, 
5 software and 79 IFSTTAR theses defended.

SCIENTIFIC ACTIVITY 
RESEARCH / EXPERTISE

serge.piperno@ifsttar.fr

dominique.mignot@ifsttar.fr

Serge Piperno 
Scientific Director

Dominique Mignot 
Deputy Scientific Director
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M
AST lies at the interface 
between upstream 
academic research and 
applications related to its 
fields of work. Compared 

to more academic laboratories, it is also 
characterized by large research facilities 
that require equally large technical teams.
The department’s research themes are in 
line with the agenda of IFSTTAR’s 2013-
2016 Goals and Performance Contract 
(COP). They fall within the following 
areas:

Axis 2 of the COP, entitled “Building, 
decommissioning, preserving, and 
adapting infrastructures efficiently 
and sustainably”, aims at meeting 
the needs of people and territorial 
development, amongst other things by 
extending and optimising the lifetime of 
infrastructures (bridges, roads, buildings, 
urban networks, power generation and 
transmission facilities). Besides, it looks 
at the way we build, striving for more 
effectiveness and more energy- and 
resource-efficiency.

MATERIALS AND STRUCTURE  
DEPARTMENT
This department develops research and expertise on materials,  
transport infrastructure and major civil engineering structures,  
including those related to the power generation and transmission.

MAST
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For the MAST Department, this research 
stream is embodied in 3 thematic goals of 
the COP: 
• Goal 2A: Developing cost- and socially-
efficient as well as resource-saving 
materials, networks and structures, 
with a low impact on health and the 
environment, and taking into account 
the problems of decommissioning 
in particular through the Life Cycle 
Analysis. The purpose is here to improve 
the understanding of the physics 
of materials and their production 
processes, to develop materials and 
invent new uses, with low environmental 
impact. To this end, the department 
studies the formulation and process 
development, performance in terms of 
both construction and sustainability, in 
order to develop innovative materials 
and structures with their associated uses 
and improve the decommissioning and 
materials recycling processes. Thus, in 
addition to its typical fields of application 
(roads, bridges and power generation 
facilities), the MAST department works 
on buildings (in which it applies its 
expertise in terms of formulation and 
mechanical and physicochemical 
behaviour of materials and structures), 
railway infrastructures (ballast, ballastless 
tracks...), marine renewable energy and 
the 5th Generation Road (R5G). 

• Goal 2B: Optimizing the sustainability 
of existing infrastructures and networks. 
Under this heading, the aim is to: 
understand and predict the behaviour 
of materials and structures over the long 
run, assess the condition of structures 
and their evolution so as to be able, as 
the case may be, to strengthen them 
and improve the robustness of strategic 
ageing structures subjected to exceptional 
and accidental stresses, and finally 
to assess infrastructure maintenance 
strategies in order to optimize costs. 

• Goal 2C: Sound, analyse the 
materials, buildings, networks and soil 
to enhance their sustainability, better 
prevent their related risks and assess 
their performance and impact. The 
research conducted within the MAST 
department intends to quantify the energy 

efficiency of materials and structures 
and their impacts, to evolve the methods 
of investigation and assessment of 
materials used in civil and environmental 
engineering, and better master the life 
cycle of structures.

Axis 3 “Better taking into account 
climate change, natural hazards and 
environmental and health impacts in 
anthropic surroundings” also falls within 
the remit of the MAST department. 
Here the underlying theme is that of 
risk management through awareness of 
natural hazards, their characterisation 
and mapping, as well as taking into 
account their specific effects depending 
on structures. The studies conducted 
within the department thus covers 
infrastructure vulnerability vis-à-vis such 
hazards, the assessment of interactions 
between man and his environment and 
associated vulnerabilities (evaluation of 
the physical, economic and sociological 
consequences of natural and climatic 
hazards on the systems, infrastructures 
and territories). The ambition is to 
minimize the exposure of populations,  

to reduce vulnerabilities for territories and 
to bolster control on the consequences 
of natural and climatic hazards for 
buildings, engineering works and network 
management. From another angle, this 
also involves reducing infrastructure 
impacts on the environment by saving 
natural resources, eco-design and eco-
management of infrastructure.
The department also works on the 
theme of territorial resilience, which is 
included under Axis 4, and the strategies 
of cities and territories in adapting to 
global changes (climate, demographic, 
economic) and breakthrough phenomena 
(energy, technology, etc.).

Implementation of a modular  
urban pavement
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THE SURFFEOL PROJECT
The SURFFEOL project (Monitoring and Reliability of wind turbine foundations), funded 
by the Pays de la Loire region and facilitated by the STX Company, started in January 
2014 and is scheduled over a period of 3 years. It aims to improve the reliability and 
lifetime of future offshore wind turbines. The SMC Laboratory is involved in two main 
workstreams under this project: the study of corrosion and corrosion protection as well 
as related-monitoring devices and fatigue monitoring per se.

VISCORAIL
As part of its railway activities, the LAMES Laboratory has developed a  
dynamic-response computing tool for ballasted railway structures (VISCORAIL).  
This tool was used in a thesis by Antoine Martin to study and account for the ballast 
subsidence issues on TGV tracks. This study showed that subsidence is caused by 
an unfavourable combination of low stress and high acceleration levels in the ballast. 
The model was validated by comparison against measurements made on TGV tracks 
and used to assess the effect of different construction arrangements made to reduce 
acceleration and therefore subsidence.

AGEING AND STRENGTHENING OF STRUCTURES
The EMMS Laboratory has several on-going projects on structures ageing and 
strengthening. The Macena project involves the modelling of nuclear containment 
buildings and potential cracking mechanisms. The Badifops project concerning the 
use of UHPC (ultra-high performance fibre-reinforced concrete) for anti-seismic 
reinforcement is still proceeding. The ACORS research operation addresses internal and 
external building structures reinforced with composite frames. Finally, research on the 
effects of internal sulphate attacks at the macroscopic scale continues in partnership 
with EDF.

CONNECTION OF THE GUSTAVE FLAUBERT BRIDGE
The Regional Directorate of Environment, Spatial Planning and Housing (DREAL)  
of Haute-Normandie called on the CPDM Laboratory for technical assistance on the 
Gustave Flaubert bridge connection project (lift bridge) on the left bank of the Seine 
river in Rouen. The land in question was home to a factory producing and storing 
nitrogen and phosphate fertilizers, the cause of multiple pollutions. The CPDM 
Laboratory’s contribution was to help in the choice of materials (concrete, geotextiles, 
geo-membranes, sealing systems) in view of the high chemical aggressiveness of the 
environment.

2014 NEWS IN BRIEF

Scanning electron  
microscope

agents
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SPECIAL FOCUS ON 2014

IMPROVING ENERGY EFFICIENCY  
IN MATERIALS MANUFACTURING PROCESSES
The GPEM Laboratory has undertaken research on the energy efficiency 
of processes, especially on the regeneration of lost heat in rotor-stator 
type equipment. The production of granular materials resulting from the 
construction process can particularly benefit from this type of technology 
since the use of rotary kilns is widespread for roadway materials, cement, 
terracotta or ceramic. Beyond improving the energy management of rotary 
kilns by adding innovative features, the annular heat exchangers would allow 
better control of heat transfer at the grain/wall interfaces, and therefore 
enhance the definition of materials. This research activity, conducted jointly 
with Ecole des Mines de Nantes (UMR-CNRS 6144), recently received support 
from the Region Pays de la Loire in the form of research equipment funding. 
The technical teams of the GPEM Laboratory and EMN have finalized the 
development of a semi-industrial test bench whose heat flux densities are 
controlled simultaneously inside the rotor, clearance and stator parts. This 
equipment is currently used for the thesis of Maxime Piton which focuses on 
how to enhance the energy performance of roadway materials manufacturing 
processes. This annular heat exchanger would provide for heat control of the 
partitioned medium (grain/gas/wall) under normal conditions of pressure; 
part of energy recovered at the wall level would enable production at low 
temperatures. Internal digital simulations of the equipment were carried out 
with the OpenFoam software to develop a local mapping of the Couette-Taylor-
Poiseuille flow type. 

florian.huchet@ifsttar.fr

Semi-industrial test bench representative of a heat recovery process on a rotor-stator type system.  
The heat flux is provided by three electrical resistors of 2kW each. Instrumentation is provided by a series of thermocouples 
and portholes (ZnSe) used to take Infrared measurements of the rotor part. Large scale simulations describe the structures  
of the local turbulence of the flow within the annular zone; these structures are responsible for the parietal heat transfers 
{Rea = 2183 ; Reω = 3747 ; Reλ = 88}

DEPARTMENT ORGANISATION

DEPARTMENT DIRECTOR
Thierry Kretz

DEPUTY DIRECTORS
Bruno Godart
Christian Tessier
Jean-Michel Torrenti

CPDM  
PHYSICAL-CHEMICAL BEHAVIOUR AND  
DURABILITY OF MATERIALS LABORATORY
Director: Loïc Divet 
Deputy director: Thierry Chaussadent

EMMS 
EXPERIMENTAL AND NUMERICAL  
ANALYSIS OF MATERIALS AND STRUCTURES 
LABORATORY
Director: Pierre Marchand

FM2D 
MIX-DESIGN, MICROSTRUCTURE,  
MODELLING AND DURABILITY  
OF BUILDING MATERIALS LABORATORY
Director: Véronique Baroghel-Bouny

GPEM 
AGGREGATES AND MATERIALS PROCESSING 
LABORATORY
Director: Bogdan Cazacliu

LAMES 
LABORATORY FOR MODELLING,  
EXPERIMENTATION AND SURVEY  
OF TRANSPORT INFRASTRUCTURES
Director: Pierre Hornych

MIT 
ADVANCED MATERIALS FOR  
TRANSPORTATION INFRASTRUCTURE  
LABORATORY
Director: Ferhat Hammoum  
Deputy director: Thierry Sedran

NAVIER
Director: Karam Sab 
Deputy director: François Chevoir

SDOA 
SAFETY AND DURABILITY  
OF STRUCTURES LABORATORY
Director: Jean-François Seignol

SMC 
METALLIC STRUCTURES AND CABLES  
LABORATORY
Director: Laurent Gaillet 
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GEOTECHNICAL ENGINEERING,  
ENVIRONMENT, NATURAL HAZARDS  
AND EARTH SCIENCES DEPARTMENT

T
he research projects are 
often applications-oriented 
and combine laboratory 
characterisation of material 
properties, testing on 

small-scale models (including in a 
centrifuge and on the MUSC ultrasound 
measurements bench), in-situ 
experimental follow-up, development 
of digital models, and sometimes even 
hardware. More fundamental research 
will focus on materials and processes 
(for instance solid state NMR on lime-
treated soils) or on the methodologies 
(regional Bayesian statistics, coda wave 
interferometry, guided waves). The 
activity of the department is organized 
around four main themes directly related 
to the areas (Axes) identified under the 
COP.
The contribution to Axis 2 Adapting 
infrastructures of the COP is addressed by 
two workstreams of the department:

Geotechnical Engineering
The GERS Department’s involvement in 
the area of geotechnical engineering is 
centred around the interaction between 
buildings and land, which is yet to be 
fully explored because of the diversity of 
natural and artificial soils, the increasing 
diversity and complexity of structures 
and environmental, financial and time 
constraints imposed on projects or 
heritage maintenance. It embraces 
observations, tests, measurements and 
calculations, to enhance the capacity 
of methods for both project design 
and execution of works. These tools 

Rockfall test station  
in Montagnole

The GERS Department’s 
core business is 
geosciences (geotechnics, 
geology, hydrology, 
environmental chemistry, 
geophysics and 
assessment) as applied 
to civil engineering and 
spatial planning.

GERS
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Geotechnical centrifuge

ONEVU, location  
of the watersheds  
and measurement sites

apply directly to foundations, retaining 
structures and earthworks, but also to 
soil improvement and reinforcement 
techniques. It is indeed a vast scope, 
but the activity is focused both on the 
continuous development of tools and 
knowledge and goals targeted over a few 
years.

Geophysical sounding and 
non-destructive testing
The objective is to develop subsurface 
geophysical sounding methods in relation 
to anthropogenic structures and inspection, 
and non-destructive testing methods 
applicable to civil engineering infrastructure. 
Methodological and materials-related 
developments are also conducted by 
the laboratory. These areas of activity are 
based not only on the understanding and 
modelling of electromagnetic, mechanical 
and electrical fields, but also on a needs-
based integrated approach, identifying the 
recognized scientific hurdles, defining the 
digital and experimental modelling actions 
(MUSC bench) conducted in parallel at 
the laboratory, and experimenting these 
assessment techniques on real sites. For 
this IFSTTAR relies on equipment, some 
of which unique, as well as numerous 
collaborations with other internal 
departments, national and international 
institutions, whether public or private.
The GERS Department contributes to the 
research efforts under Axis 3 “Controlling 
environmental risks and impacts”. On the 
issue of natural hazards, GERS spans a 
particularly broad spectrum of fields of 
research and expertise on natural hazards: 
from seismology to hydrology through 
rockfall risks, strata movements, drought 

and the study of scouring and erosion. The 
research conducted ranges from the study 
and characterisation of hazards to risk 
assessment for civil engineering structures 
and activities. It combines the observation 
of phenomena at different scales, in-situ 
and laboratory experiments, physical and 
digital modelling, data processing and 
the development of simplified methods 
and recommendations. Additionally, 
the department can also rely on two 
outstanding facilities: an earthquake 
simulator for conducting tests on small-
scale models in a centrifuge and a rockfall 
station designed to test the firewall blocks 
protective equipment.
Finally, part of the research is also directly 
oriented towards Axis 4: Sustainable 
planning of territories. There, work 
primarily focuses on water management 
and its quality in urban areas, urban 

soils, as well as the nuisance caused 
by vibrations in towns. These research 
and expertise activities help meet four 
major societal challenges: resource-
efficient management; adaptation to 
global changes; curtailing environmental 
risks; integration of the water cycle 
into a sustainable approach to urban 
development. 
The work is structured around three 
research topics: urban and suburban 
watersheds, artificial water systems and 
urban soils and recycled materials. The 
department manages an observatory 
of urban environments (ONEVU) 
located in Nantes and in recent years 
has coordinated the network of urban 
environment observatories: SOERE URBIS.
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GEORAIL CONGRESS
The second edition of the Georail congress dedicated to scientific and technological 
advances in geotechnics applied to the railway sector, was held on 6 and 7 November 
2014 in the premises of IFSTTAR in Champs-sur-Marne, under the aegis of the 
Railenium TRI (Technological Research Institute). This conference brought together 
some 300 participants from twenty different countries. 

NF P 94-281 STANDARD
A third national implementation standard of Eurocode 7 on the justification of 
geotechnical structures was published in 2014. It is the NF P 94-281 standard on 
retaining structures. An agent of IFSTTAR’s GERS Department supervised the editing 
and publishing of these standards. 

A GREEN CITY, THE ROLE OF PLANTS IN THE CITY
Publication of the book “Une ville verte, le rôle du végétal en ville” (A green city, the 
role of plants in the city; M. Musy coord., Quae ed., 2014) taking stock of the extensive 
ANR VegDUD research programme, to which IFSTTAR largely contributed through 
its involvement in the Research Institute for Sciences and Technologies of the City in 
Nantes and experiments rolled out at the ONEVU observatory. 

TWO PATENTS FILED
The first one concerns the design of a fatigue test for soils treated for use in railway 
platforms. The second is an innovative metal cable testing technology for early  
detection of flaws.

Contactless 
Ultrasound 

measurement  
bench (MUSC)

agents
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DEPARTMENT ORGANISATION

DEPARTMENT DIRECTOR
Jean-Pierre Magnan (from January until November)
Eric Gaume (from November)

DEPUTY DIRECTOR 
Eric Gaume (until November)
Philippe Cote (from November)
Jean-Pierre Rajot (from November)
Jean-François Semblat (from November)

AI  
ASSESMENT AND IMAGING LABORATORY 
Director: Xavier Derobert 

EE 
WATER AND ENVIRONMENT LABORATORY 
Director: Claude Joannis

ISTERRE 
INSTITUTE OF EARTH SCIENCES
Director: Philippe Cardin

NAVIER
Director: Karam Sab 
Deputy director: François Chevoir

RRO 
ROCKFALL HAZARDS AND DESIGN  
OF GEOTECHNICAL STRUCTURES
Director: Jean-Pierre Rajot  

SRO 
SOILS, ROCKS AND GEOTECHNICAL  
STRUCTURES LABORATORY
Directeur : Christophe Chevalier 

SV 
EARTHQUAKES AND VIBRATIONS  
LABORATORY 
Director: Jean-François Semblat

TC 
EARTHWORKS AND CENTRIFUGE  
LABORATORY
Director: Luc Thorel

SPECIAL FOCUS ON 2014

NEW TECHNOLOGIES FOR OFFSHORE TESTED  
IN CENTRIFUGE: SLIDING FOUNDATION FOR OFFSHORE 
PIPELINES DESIGNED BY THE SUBSEA7 COMPANY
Underwater oil exploitation involves alternating production and shutdown 
periods causing pipeline temperature to vary with the latter consequently 
going through expansion and contraction phases to the extent that its far 
end can shift by several meters. A new concept of foundation, sliding on 
the seabed, was developed and tested by Subsea7 on a 1/50th scale model 
at IFSTTAR’s geotechnical centrifuge. To better understand its behaviour 
under cyclic loading, the sliding foundation underwent a parametric study in 
2014 on the high-point of application of the horizontal force, its weight and 
roughness. To this end, specific tools were developed and implemented with 
the tele-operator robot embedded in the centrifuge. The results are in parallel 
undergoing numerical analysis by the company Cathie & Associates.

luc.thorel@ifsttar.fr 
matthieu.blanc@ifsttar.fr

Mock sliding foundation in testing configuration at the centrifuge. The movement (to the left) is driven  
by the tele-operator robot via a specific tool fitted with force sensors (horizontal force) and displacement sensors  
(rigid body movement of the foundation, subsidence or uplift of seabed)
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COMPONENTS AND SYSTEMS 
DEPARTMENT
The detailed roadmap of the department is rooted 
in the necessary synergies between Information and 
Communications Sciences and Technologies, Energy, Mobility 
and the City. Thus, the COSYS Department ambitions to 
develop the concepts and tools needed to improve the basic 
knowledge, methods, technologies and operating systems for 
a renewed understanding of mobility, infrastructure networks 
and large urban systems. The research and development 
projects of the department aim to improve on several criteria: 
effectiveness, safety, security, resilience, carbon footprint 
and impacts on the environment and health. Knowledge 
production inspired by border practices, transforming such 
knowledge into useful products and providing theoretical 
rationale for public policies and evaluation of the changes 
brought about by innovations within its remit, are all in the 
department’s DNA.

COSYS
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connected  
transport systemsT

he scientific objectives of the 
department reconcile the 
expectations of society at 
large and the advancement of 
knowledge. For the department 

it is paramount that experimentation 
phases be related to theoretical 
developments.
The contribution of COSYS to Axis 1 
“Mobility” is built around two main 
themes:

Management and 
optimisation of mobility
Work on this theme includes the 
development of traffic models and 
associated impacts at all scales, as 
well as regulation and optimisation 
strategies. This involves factoring such 
information into traffic models including 
through cooperative systems. Among the 
challenges to be overcome is the fine 
prediction of traffic-related impacts (e.g. 
pollution or energy consumption) with 
clear segregation between the different 
sources. Robust methodologies are 
investigated with a view to upscaling.

Other studies concern the ex ante 
evaluation of multimodality, electro-
mobility and planning; the collection and 
processing of data (big data) for online 
mapping of traffic and travel times on 
the scale of a big city and computing 
multimodal itineraries. Research also 
includes observation and measurement 
of mobility taking into account the human 
responses to applications and services, 
uses of embedded data, characterisation 
of states. Finally, a very important strand 
of action concerns ex post evaluation 
of transport infrastructure and solutions 
implemented for mobility management.

Key Technologies  
for Mobility
This research stream encompasses all 
of the technological research conducted 
within the department in the areas of 
transport. The research focuses on 
environmental perception technologies 
by providing decision-support or driving 
aids, tools for cognition, diagnostic and 
simulation. These technologies include 
embedded vision or detection systems for 
potentially dangerous situations especially 
in the case of autonomous vehicles (road 
and public transport).
Indoor-outdoor position-tracking systems 
are designed to serve the navigation 
and guiding of pedestrians and vehicles 

in complex environments by means of 
satellites (GNSS), wireless technologies, 
other than satellite-based, or multi-sensor 
systems using the knowledge of 2D or 
3D environment achieved by visualisation 
techniques or 3D maps.
Other technologies are also being 
considered: robust and reconfigurable 
wireless telecommunications, smart radio 
systems, wireless sensor networks… all of 
which aimed at monitoring infrastructure, 
systems, and more generally the 
environment (smart cities).
Electromagnetic compatibility (EMC) of 
electronic or telecommunication systems, 
power, storage and distributed power 
generation components are also part of 
the scope of research. 
Besides, extensive research is carried 
out in the fields of automation, operating 
security, software proofing and 
cybersecurity mainly in the railway sector 
but also increasingly in the automotive. 
These studies include the resolution of 
issues related to the resilience of systems 
in general.

The COSYS Department also contributes 
to Axis 2 “Adapting the infrastructure” 
in terms of Intelligent Infrastructure and 
Buildings.
This workstream embraces research 
on high-performance multi-scale 
instrumentation, which amongst other 
technologies resorts to photonics, 
drones and wireless sensor networks, 
and on diagnostic methodologies for 
infrastructure networks (roads, utilities) 
innovative railways and off-shore wind 
farms with approaches combining 
statistical inference and inverse modelling.
Beyond checking the condition of 
structures for sustainability, this area 
of work revolves around controlling 
construction processes (tunnels, 
asphalt, repair of water networks...) and 
service capabilities (scouring), but it is 
also instrumental for green operation 
of transport infrastructures (rail-road 
viability in winter) or of traffic. It also aims 
to control at their core the integrity of 
very high-performance and augmented-
functionality prefabricated structures.
This theme covers advanced scientific 

computing to design and evaluate ex post 
civil engineering works or better manage 
their construction, with the development 
of dedicated modules in the CESAR-LCPC 
code.

Lastly, the department devotes part of 
its research effort to Axis 4 “Thinking 
and planning cities and territories” with 
a particular focus on the Digital and 
Sensitive City.
The overall objective of this workstream 
is the real-time evaluation of the urban 
metabolism: mobility, air quality for 
health, quality of drinking and grey water, 
quality of water bodies, soil pollution, 
electromagnetic pollution, “urban energy 
barometer”. The research projects also 
include the phasing out of electric heating 
demand and the piloting of smart grids.
Research carried out under this axis 
essentially focuses on the design and 
prototyping of innovative sensors based on 
micro- and nano-technologies, time- and 
space-varying representations, numerical 
simulation and data assimilation for 
the assessment of water or air quality. 
Sensor networks are also at the heart of 
development projects.
Note that during 2014, the COSYS 
Department actively prepared its HCERES 
evaluation. A new scientific project 
was proposed. It is organised around 
four pillars: Software tools and models 
for the city, transport and networks; 
Instrumentation systems and power 
components; Information, monitoring and 
decision-support systems; Automation, 
control and optimisation of urban and 
transport systems.
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I4S
Launch meeting for the I4S joint project team (INRIA and IFSTTAR). SII and, to a lesser 
extent, LISIS contribute to this team. Under the stewardship of Laurent Mevel, the I4S 
team focuses on methods of vibration identification by statistical inference with potential 
applications in civil engineering works and on electrical reflectometry for cables. The 
team more specifically studies how to embed algorithms into intelligent sensors. 

SMARTY
Launch of SMARTY (BPI-France), which strives to promote the emergence of an 
industrial sector for gas nanosensors. In the context of both outdoor and indoor air 
pollution, the SMARTY project aims to meet the future requirements of towns and 
habitats in terms of air quality monitoring; the idea is to create an industrial sector 
liable to offer on-demand measurement services for a variety of pollutants. The targeted 
outdoor pollutants are NO2, O3, CO2 and BTX for which there are currently no low-cost 
sensors. As far as indoor air (IA) is concerned, the SMARTY project aims to equip future 
habitat with an “IAQ measurement box” including inexpensive specific pollutant sensors 
to measure the overall pollution of a room for smart activation of ventilation or for more 
detailed analysis of the pollution. 

RAILWAY RESEARCH AND INNOVATION
A seminar on “Railway research and innovation: benefits of satellite navigation”  
was held on 20 November in Lille, under the aegis of the French Ministry of Ecology, 
Sustainable Development and Energy and the French Centre Space Research (CNES) 
in partnership with IFSTTAR and the Railenium Technology Transfer Institute. This event 
brought together leading industrial players in the field such as Alstom, Ansaldo, Thales, 
Thales Alenia Space, SNCF, RFF and many SMEs. 

PROTEUS
The COSYS Department (LISIS) initiated the Proteus project (H2020). Water 
management requires massive means for monitoring with low-cost of adaptation to 
differentiated and ever-changing requirements. However, the majority of multifunctional 
water sensors cater for predefined objectives that are incompatible with interoperability 
and large-scale deployments. PROTEUS aims at a reduction by a factor 10 in size and 
unit-cost compared to the state of the art. To this end, large numbers of functions will be 
integrated at low cost and innovative embedded software will support reconfiguration of 
the sensing card to fit various objectives.

2014 NEWS IN BRIEF
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DEPARTMENT ORGANISATION

 DEPARTMENT DIRECTOR
Frédéric Bourquin

 DEPUTY DIRECTOR
Marion Berbineau

ESTAS 
EVALUATION OF AUTOMATED TRANSPORT 
SYSTEMS AND THEIR SAFETY LABORATORY 
Director: Joaquin Rodriguez

GEOLOC 
GEOPOSITIONING LABORATORY 
Director: François Peyret

GRETTIA 
ENGINEERING OF SURFACE 
TRANSPORTATION NETWORKS AND 
ADVANCED COMPUTING LABORATORY
Director: Jean-Patrick Lebacque 
Deputy director: Régine Seidowsky

LEMCO 
COOPERATIVE MOBILITY MEASUREMENT 
LABORATORY
Director: Jean-Marc Blosseville

LEOST 
LABORATORY ON ELECTRONICS, WAVES AND 
SIGNAL PROCESSING FOR TRANSPORT
Director: Charles Tatkeu

LEPSIS 
LABORATORY FOR ROAD OPERATIONS, 
PERCEPTION, SIMULATORS AND 
SIMULATIONS 
Director: Didier Aubert

LICIT 
TRANSPORT AND TRAFFIC ENGINEERING 
LABORATORY
Director: Nour-Eddin El Faouzi

LISIS 
LABORATORY ON INSTRUMENTATION, 
SCIENTIFIC INFORMATICS AND SIMULATION 
Director: Patrice Chatellier 
Deputy director: François Derkx

LIVIC 
LABORATORY FOR VEHICLE 
INFRASTRUCTURE DRIVER INTERACTIONS
Director : Sébastien Glaser

LTN 
LABORATORY OF NEW TECHNOLOGIES
Director: Zoubir Khatir

MACSI 
MATERIALS ASSEMBLIES COMPOSITES FOR 
INTELLIGENT STRUCTURES LABORATORY
Director: Monssef Drissi-Habti

SII 
STRUCTURES AND INSTRUMENTATION 
LABORATORY
Director: Louis-Marie Cottineau

SPECIAL FOCUS ON 2014

EUROPEAN WORKSHOP ON STRUCTURAL HEALTH  
MONITORING 
The SII Laboratory and the I4S Joint team, especially Vincent Le Cam, have 
invested heavily in recent years to organize the 2014 European Workshop 
on Structural Health Monitoring (EWSHM) in Nantes from 7 to 11 July, in 
collaboration with INRIA and the University of Nantes. Being chosen for the 
organisation of this annual conference, alternately held in Stanford and 
Europe, was an acknowledgement of IFSTTAR’s and the SII team’s scientific 
repute on these themes while also showcasing their much-appreciated 
technical, organisational and relational know-how. The multiple benefits in 
terms of scientific and industrial networks offer significant visibility for the 
team.
EWSHM is the benchmark international conference in terms of monitoring 
critical structures such as civil engineering works, transportation 
infrastructure, energy generation structures and aeronautics.

FACTS AND FIGURES:
•  477 participants from 42 countries, including 10 high-profile guest 

speakers
•  449 paper submissions, 372 of which accepted and 302 papers received 

and published
•  288 papers were presented in one of the 54 parallel theme-tracks,  

8 of which being “Guest sessions”
•  14 papers presented as posters
•  11 plenary conferences at the beginning of each day given by field experts
•  9 “live” demonstrations during the initial plenary entitled “SHM in action” 
•  4 awards were presented:

- Achenbach Medal: Salvatore Salamone
- Person of the year: Daniele Zonta
- Best Paper Award: Ifigeneia Antoniadou
- Best Student Paper Award: Camille Flament

RELATIONS WITH THE INDUSTRIAL WORLD:
•  26 exhibitors
•  Official industrial sponsors including AIRBUS, SVS, the Jules Verne TRI, 

Optilab and Smartec

Inaugural speech by IFSTTAR’s Managing Director Hélène Jacquot-
Guimbal, in the presence of many partners of the conference
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TRANSPORT, HEALTH,  
SAFETY DEPARTMENT

Modelling  
of the abdomen

A
leading focus of the department is that of 
ground transportation safety, especially 
road transport. In terms of primary safety, 
associated factors can be ascribed to the 
vehicle, infrastructure or the user himself: the 

department especially endeavours to understand human 
factors and their interactions with the vehicle and to a 
lesser extent with the infrastructure. In terms of secondary 
safety, the department delves into the aspect of injuries 
(lethal or not) caused by road accidents and the injury 
mechanisms behind them. In terms of tertiary safety, the 
emphasis is on what happens to the victims (and their 
relatives) in the aftermath.

TS2 is indeed a multidisciplinary department, bringing 
together disciplines that fall under both the Humanities 
and Social Sciences as well as ST or Environmental 
Life Sciences. Thus defined, the scientific scope of the 
department clearly refers to targeted research, which does 
not however rule out some more fundamental research, 
either because it feeds into the IFSTTAR methodologies 
or because of the academic diversity of some teams (this 
mix can also lead the department to undertake clinical 
research).

The department contributes to Axis 1 “Mobility” and 
essentially addresses objective 1B “Strengthening the safety 
and comfort in transport and minimizing impacts on health”. 
The five themes around which this objective is based have 
very specific purposes; four of them involve TS2: support to 
the launching of new vehicles, the spontaneous adaptation 
of driving behaviours, understanding accident processes 
via human modelling, development of methods to enhance 
transport accessibility and comfort, and evaluate assistance 
and protection mechanisms.

The department brings together 
most of the teams working in the 
field of health and/or safety in 
transport. In fact, most of TS2’s 
scientific scope can be summarized 
as “Health, accessibility, comfort and 
safety of human transport users, 
with a focus on land transportation”.

TS2
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A MODEL FOR A 7-MONTH PREGNANT WOMAN DEVELOPED AT LBA
To study the consequences of a road accident involving a pregnant woman, a finite 
element model representative of a 7-month pregnant woman was developed. This model 
is particularly distinctive by virtue of the modelling accuracy of the pregnant uterus that 
includes the uterine wall, the utero sacral ligaments, the placenta, the foetus and the 
amniotic fluid. The mechanical responses of each of these components were validated 
via experimental tests. This model was used to simulate different accident scenarios to 
develop a predictor criterion of foetal loss. 

ASSESSMENT OF AUDIO WARNINGS
The ACT project (2012-2014) steered by LESCOT and funded by the Fondation Sécurité 
Routière (Road Safety Foundation) aimed to investigate by means of a simulator the 
effectiveness of audio alerts signalling a risk of collision or a lane departure assessing 
the reliability of the warning (rate of critical events reported) and triggering time (early/
late). The results were used to make recommendations both in terms of research and 
evaluation of warning systems. 

YOUTH AND DRINK DRIVING
The thesis, entitled “Divided attention in simulated driving. Influence of experience and 
impact of alcohol” conducted within the LMA, aimed to test the influence of alcohol 
intake on the respective performance of novice drivers versus experienced drivers 
placed in a situation of divided attention. The thesis highlighted the additional effect of 
inexperience and 0.5 g/l alcohol, and improved the knowledge of how distraction and 
alcohol impact the performance of young novice drivers. Gérard Vachonfrance 2014 
Thesis Prize (IREB) awarded to Chloe Freydier, PhD student within TS2/LMA. 2014 
Gérard Vachonfrance thesis prize (IREB) awarded to Chloé Freydier, beneficiary TS2/LMA. 

STUDY OF LIGHT HEAD TRAUMA SUBSEQUENT TO ROAD ACCIDENTS
The UMRESTTE conducted a study whose objective was to investigate the impact of 
a light head trauma during the 5 years following an accident. The data of the ESPARR 
cohort were analysed to this end. Compared with a group of victims having suffered 
minor injuries other than head trauma, victims of minor head traumas need more 
time to recover (enduring impairment of concentration and memory). These disorders 
durably affect social and family life for a large part of them (25% vs. 10%).

2014 NEWS IN BRIEF
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DEPARTMENT ORGANISATION

 DEPARTEMENT DIRECTOR 
Bernard Laumon

LBA 
LABORATORY OF BIOMECHANICS  
AND APPLICATIONS (UMR IFSTTAR/  
AIX-MARSEILLE UNIVERSITY)
Director: Stéphane Berdah 
Deputy director: Pierre-Jean Arnoux

LBMC 
BIOMECHANICS AND IMPACT  
MECHANICS LABORATORY (UMR IFSTTAR/
LYON UNIVERSITY)
Director: Philippe Vezin

LESCOT 
LABORATORY OF ERGONOMICS AND 
COGNITIVE SCIENCES APPLIED TO TRANSPORT
Director: Hélène Tattegrain

LMA 
LABORATORY OF ACCIDENT MECHANISM 
ANALYSIS  
Director: Joël Yerpez

UMRESTTE 
EPIDEMIOLOGICAL RESEARCH  
AND SURVEILLANCE UNIT IN TRANSPORT, 
OCCUPATION AND ENVIRONMENT  
(UMR IFSTTAR/LYON UNIVERSITY)
Director: Alain Bergeret

SPECIAL FOCUS ON 2014

IMPROVING SAFETY FOR CHILDREN’S CAR SEATS  
WITH FUI PROTECH PROJECT
The FUI ProEtech project (2011-2014), driven by the Dorel SA Company and 
labelled by the ID4CAR competitiveness cluster, aimed at developing new 
approaches and technologies for improving the safety of child seats and the 
means to assess their performance. The LBMC Laboratory was mainly involved 
in this second evaluation aspect and, building on the European Casper project 
(2009-2012), investigated two areas of research:
•  Children dummies for automobile safety: a first model developed under 

the CASPER project was completed, improved and adapted for three age 
groups (6, 3 and 1.5 years). Its behaviour was validated by comparing its 
response to various tests in the literature. The dummy was then used to 
perform several evaluations: dummy behaviour and regulatory procedures 
for head-on collisions, trunk loading associated with shield seats, effect of 
introducing some of the technologies proposed by the project.

•  Abdominal sensors for abdominal risk assessment: a new version of sensors 
was designed for shock dummies 3 years and up, and a miniaturized 
version was introduced for dummies of 1.5 year olds. Work on the proposal 
for a limit tolerance value was also conducted (impact tests, simulations, 
etc.). The sensors were evaluated by many players in the field and their 
introduction in the regulation is now under discussion.

Study of test conditions, using dummies, in connection with the future regulation on child seats: 
effects of using a booster seat
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PLANNING, MOBILITY 
AND ENVIRONMENT 
DEPARTMENT
The AME Department federates most of IFSTTAR’s 
research, incorporating the Humanities and Social 
Sciences, Environmental Sciences and Engineering 
Sciences devoted to the fields of transport and 
mobility in their interaction with socio-economic 
dynamics, environment, territories and planning 
policies.

AME
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T
he scientific scope of the AME 
Department is transport and 
the mobility of people and 
goods, considered in their 
interactions with the dynamics 

of socio-economic and technological 
systems, the environment and the 
planning of urban and non-urban 
territories:
This scope is in line with several of 
the challenges of the future National 
Strategy for Research and at European 
level with the Horizon 2020 challenges 
of “Intelligent, green and integrated 
Transport” and “Safe, clean and efficient 
energies”.
The work conducted within the AME 
Department is characterised as follows:
•  Analysis of interactions between a 

resource system and a stakeholder 
system from the perspective of 
transport and mobility;

•  Analyses centred on the human in his 

natural and anthropic environment;
•  Multidisciplinary and systemic 

approach to address the environmental, 
social and economic  
in an articulated fashion.

1st cross-cutting axis: 
Analysing the mobility  
of people and goods
The first cross-cutting axis of the 
department revolves around the analysis 
of people and goods mobility, primarily 
along the lines of Axis 1 of IFSTTAR’s 
COP (Inventing sustainable mobility). 
People mobility is defined as a set of 
daily travel practices (shopping, working, 
taking children around, etc.) or more 
exceptional (leisure, tourism), situated in 
time and space and meeting individual 
and collective motivations within the 
private and professional spheres.  
A first theme concerns the measurement 
and analysis of the characteristics and 

determinants of mobility and transport. 
A second theme focuses on the analysis 
of mobility and transport practices, their 
evolution and their social (including 
through the issue of social and spatial 
inequalities), environmental and 
economic performance.

2nd cross-cutting 
axis: Effects of 
mobility, transport and 
infrastructure within their 
environments
The second cross-cutting axis focuses 
on the effects of mobility, transport and 
infrastructure within their environments 
and reflects Axes 2 “Adapting the 
infrastructure”, 3 “Mastering natural 
hazards and environmental impacts” 
and 4 “Thinking and planning cities and 
territories”. A first priority theme looks 
at the characterisation and analysis of 
the effects of transport and mobility from 

Road testing track 

Semi-anechoic chamber
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the angle of the different nuisances 
generated (noise, pollutants released 
into the atmosphere and ecosystems, 
consumption of different kinds 
of spaces), energy consumption 
(rolling resistance, engine type), 
risks (objective or as perceived by 
users), and infrastructure safety 
(road grip). A second workstream 
focuses on mitigating these effects, 
including evasive (action at source) 
and compensation measures, and 
also focuses on the acceptability of the 
solutions considered or implemented to 
mitigate such nuisances. 

3rd crosscutting axis: 
Mobility and sustainable 
territorial development 
The third crosscutting axis focuses 
on mobility and sustainable territorial 
development and essentially falls 
under Axis 4 “Thinking and planning 
cities and territories”. A first priority 
theme looks at transport networks and 
spatial planning. The work focuses on 
the analysis of interactions between 
networks, the underlying patterns 
attracting the population and economic 
activities to given areas, the dynamics 
of the territories, mobility practices 
of individuals and strategies in terms 
of freight transport including flow 
massification nodes. A second theme is 
mobility policies and regional planning 
which focuses on how public transport 
policies are designed, how their 
discussion is implemented in society, 
and how they are assessed.

agents 
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CONFERENCE ON WOMEN’S ISSUES  
IN TRANSPORTATION (WIIT) IN APRIL 2014
An organizing committee leaded by Ariane Dupont, organized the 2014 International 
Conference on Women’s Issues in Transportation (WIiT), from 14 to 16 April in Paris  
La Défense (as one of the tracks of the TRA conference organized by IFSTTAR).  
More than 85 papers and posters were presented, focusing on the general idea of “building 
bridges” between men and women, to identify and resolve problems specific to the use  
and involvement of women in the transport system and ensure that the latter meet the needs 
of women. 

51ST ASRDLF COLLOQUIUM IN JULY
The SPLOTT and LVMT Laboratories helped organize the 51st conference of ASRDLF  
(the Regional French Language Science Association), which was held from July 7 to 9 at  
the campus of Cité Descartes at Marne-la-Vallée. Over 250 papers were presented on the 
theme of “Metropolisation, cohesion and performance: what future for our territories?” 

THE AME DEPARTMENT AT THE CORE OF URBAN ACOUSTIC 
ENVIRONMENTS
Noise, considered a nuisance for 2 out of 3 French people, and especially so in urban areas, 
is a major focus of research under the AME Department. Whether within the Environmental 
Acoustics Laboratory (LAE) or through the work of the “Perception, acceptability and 
behaviour” (PAC) team of the Transport and Environment Laboratory (LTE), the research 
projects target both a mitigation of noise emissions from transportation sources (hybrid 
and electric vehicles, more silent roadway covering...), prediction of urban noise (effects of 
plants and vegetation on noise propagation, noise mapping with GIS ...), to the perception of 
sound environments by city dwellers. In the context of this major societal issue, with serious 
environmental and health implications, and in order to communicate on its research, in 2014 
the AME Department produced a dedicated information document, available on the IFSTTAR 
website.
http://www.ifsttar.fr/en/online-resources/science-and-society/hazards-and-the-environment/
science-topics/how-to-deal-with-urban-noise/ 

FILING OF THE “FUEL CELL WITH A STACK OF CELLS AND CONDUCTIVE 
BIPOLAR PLATES” PATENT (LTE)
This invention, developed at the Belfort-based FCLab, concerns the internal architecture of a 
fuel cell (FC) for starting at very low temperatures. Under such conditions, it is essential that 
FC temperature rise as quickly as possible above 0°C. The proposed original architecture 
allows to modulate the useful volume to be heated and to optimise use of the heat generated 
by the cell so as to shorten the time for temperature rise. It is thus possible for the device to 
start up even at negative temperatures. 

EASE LABORATORY COLLABORATION  
WITH BERKELEY ON PAVEMENT LCA
Researchers of UC Davis and IFSTTAR are developing models to evaluate pavement 
management strategies in order to help mitigate their impacts. The results of studies  
can be tested via cross-comparisons of models and practices and in the same process 
further improvements can be identified. With this goal in mind, a long-term research 
partnership was established with UC Davis on pavement LCA. The work led to the 
organisation of the 2014 International Conference on LCA in California, which attracted  
some 80 experts in the field . 
http://www.ucprc.ucdavis.edu/p-lca2014

2014 NEWS IN BRIEF
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FOCUS SUR 2014

ELISE GRISON INTERNSHIP IN ENGLAND
Elise Grison is a PhD student at the LPC (Mobility and Behaviour Psychology 
Laboratory) where she works under the supervision of Valerie Gyselinck and 
Jean-Marie Burkhardt on planning and the choice of multimodal urban routes 
(combination of different transportation modes for a trip). Having been 
awarded a mobility grant by the Paris Descartes University she was thus able 
to do a two-month internship (May-June 2014) in the laboratory of Dr Jan M. 
Wiener (Wayfinding Lab) at the University of Bournemouth (England).

The study conducted during her stay in England focussed on route planning 
from transport networks maps and the underlying cognitive and visual 
strategies. The participants were asked to find the route with the fewest line 
changes between an origin and a destination using a fictitious transportation 
networks map. Throughout the completion of the task, eye movements were 
recorded. The participants made a total of 60 trips on 12 different maps. 
Analysis of the results revealed differentiated eye behaviours (magnitude 
of saccadic eye movements), reflecting two major steps in the map-based 
planning process: the visual search of the origin and destination and then 
search and selection of the best solution.

An article from the collaborative work between IFSTTAR and Bournemouth 
University is being prepared for publication in an international journal with a 
reading committee.

Experimental Paradigm
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INVENT SUSTAINABLE MOBILITY
Providing efficient, safe and 
comfortable mobility to the greatest 
number while preserving the 
environment: this is the main focus of 
the work conducted by IFSTTAR under 
AXIS 1 of its four-year plan.
Mobility concerns both people and 
goods and covers all transportation 
modes, including walking, cycling, 
mass transport (bus, subway…) and of 
course automobile. When we speak of 
the greatest number, this includes all 
population groups including children 
and seniors.

Safety conditions refer equally to 
recommendations intended for specific 
categories of users as to the need for a 
better understanding of certain types of 
accidents and their consequences.
“Comfort” naturally covers ease-of-use 
for the various transportation modes, 
including via technological innovations, 
but also the conditions under which 
multimodal journeys are carried out.
Respect for the environment is 
addressed under Axis 1 via better 
optimization of network operation but 
also by promoting certain transportation 

modes or behaviours so that several 
modes may be combined.  A better 
knowledge of new propulsion modes 
also falls under the remit of Axis 1.
The topics presented this year were 
chosen to illustrate these various 
aspects without actually aiming to  
be exhaustive.

catherine.gabaude@ifsttar.fr
ludovic.leclerc@ifsttar.fr
samuel.sellam@ifsttar.fr
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Walking for seniors: 
a sustainable mode of mobility?
The MAPISE project, funded by PREDIT and CPCFQ, brought together the 
Paris Sorbonne university, IFSTTAR and INRS-UCS. Field surveys (observations, 
questionnaires) were combined with mappings of pedestrian transits and walkability 
within a geographical information system (GIS). The findings show that senior 
pedestrians make up for their age-related difficulties by adopting rather cautious 
behaviours inasmuch as possible. They will not opt for the shortest possible route, 
use pedestrian crossings equipped with traffic lights that they can find along their way 
and will more likely play by the book than their juniors. They have a rather positive 
perception of the walking environment and tend to blame more heavy traffic and 
drivers’ behaviour than pedestrian planning, even if the fear of falling is a significant 
factor in discouraging them from walking. The walkability audit highlighted three factors 
impacting senior pedestrians. Pedestrian crossings should be designed for good visibility 
and short crossing distances. The presence of sidewalks and the quality of their covering 
should allow for the continuity of transits and their accessibility by seniors whose 
balance is less assured. Sidewalks should be as free as possible from the presence 
of obstacles likely to reduce walking space, in particular in streets with low pedestrian 
density which are attractive to seniors.

marie-axelle.granie@ifsttar.fr

Driving simulator  
with high-dynamic 
range luminance  
used for the INROADS 
project

The fear of falling impacts the behaviour of senior pedestrians

The new roads must factor in the 
challenges of safety and energy-savings. 
With light-emitting diodes (LEDs) it is 
now possible to design new dynamic 
signalling systems. IFSTTAR is involved 
in the INROADS European project, 
which is part of the 5th Generation Road 
programme (R5G). This project has 
already given birth to a LED button light 
that is energy self-sufficient and piloted 
from a telecommunications system 
that controls both the ignition of these 
lights and their intensity. This system is 
designed to support dynamic signalling 
applications: reversible lanes, motorway 

with one lane in each direction, 
etc. IFSTTAR has been studying an 
application for road bends signal lights 
to improve nighttime driving safety. The 
lights placed alongside the markings 
will light up as the vehicle approaches 
to facilitate visual guiding. This system 
was subjected to evaluation by a driving 
simulator. Various conditions were tested 
by the participants: on an unlit road, 
under public street lighting, and with 
these button lights. Better control over 
the vehicle’s lateral position was observed 
when using such button lights, without 
causing any significant acceleration. 

Innovative solutions  
for autonomous dynamic signalling 

Measurements were made in parallel at 
IFSTTAR’s photometry laboratory and a 
panel of observers was interviewed.
The outcome came in the form of 
recommendations on the signal light’s 
intensity to ensure its visibility under all 
conditions of lighting, without causing 
any discomfort at night. Controlling the 
button light’s intensity also reduces its 
energy consumption. 
www.fehrl.org/index.php?m=320 

roland.bremond@ifsttar.frroland.bremond@ifsttar.fr
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New non-intrusive diagnostic  
tools for fuel cells
DIAPASON2 is an experimental research 
and development project coordinated  
by the EIFER Institute (Karlsruhe), 
with the Belfort-based FCLAB fuel-cell 
platform, IFSTTAR, the Aix-Marseille 
University, the French nuclear energy 
agency CEA and 3D+, an industrial SME 
specialising in microelectronics. Funded 
by ANR for up to € 1.485 M out of the 
total € 2.333 M budget, the project 
unfolded between January 2011 and 
September 2014.
DIAPASON2 helped develop and 
validate an integrated flaw-diagnostic 
tool for polymer membrane fuel cells 
(PEMFC fuelled by hydrogen) intended 
for the stationary power and automotive 
markets for which reliability and lifetime 
are critical factors. New, more efficient 
diagnostic algorithms capable of taking 
into consideration a wider variety of 
flaws have been developed which do 
not require any further instrumentation 
on the cell. Approaches based on 
models, statistical analyses and shape 
recognition have been implemented and 
integrated into a new electronic board 
for data acquisition dedicated to fuel 
cell monitoring. IFSTTAR contributed 

to experimental characterisations of 
the fuel cell in Belfort (in particular by 
means of electrochemical impedance 
spectrometry), to the development 
of original diagnostic methods based 
on the one hand on operating point 
monitoring analyses and on the 

other hand voltage signal singularity 
measurements on the cell, based on 
multifractal formalism.

denis.candusso@ifsttar.fr

Health diagnostic of a CEA fuel cell by means of voltage signal singularity analysis

Road safety and education at secondary 
school
The PERLE 2012-2014 project (Road 
safety and education at secondary 
school: Evaluation of actions), funded 
by DSCR, aimed to assess road safety-
related educational actions and their 
impacts on school-goers. The project 
spanned two years during which a 
total 19,902 students completed 
questionnaires about their perception of 
risks, their behaviours and attitudes in 
terms of road risks, their own personality 
and their assessment of actions as 
the case may be. During the second 
year, 924 students responded to the 
survey at the beginning and at the end 
of the year, which made it possible a 
longitudinal analysis of their answers. 
The students were also interviewed 
within focus groups (116 respondents). 
Another questionnaire was addressed 
to school headmasters and 4,674 

responses were collected over the two 
years of the project. The results obtained 
showed that half of the schools organise 
every year some prevention awareness 
raising actions on road safety where 
it must be said prevention is high on 
the agenda in other areas as well. The 
actions involving real-life testimonies 
are those that seem to have the most 
positive effects. However, the longitudinal 
analysis has shown that these effects 
are generally small-scale and relatively 
short-lived. In addition, some profiles 
of students are particularly reluctant to 
prevention. A key recommendation is 
to work on the development of life skills 
(i.e. assertiveness, resistance to outside 
influences, etc.) as a prevention lever.

jean-pascal.assailly@ifsttar.fr
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In vivo assessment of the mechanical  
properties of the child’s ribs throughout growth 
Digital models are being developed to 
better protect children transport users. 
The Biomechanics and Impact Mechanics 
Laboratory (IFSTTAR-UCBL) has 
developed a model of the trunk for different 
ages (1.5, 3 and 6 years). The mechanical 
properties of tissues making up the human

body may vary with growth. For children, 
these data are very poorly known and 
difficult to access. It has been shown 
that for adults there is some relationship 
between the bone density measured by 
medical scanner and the mechanical 
properties of the bone. As part of a thesis 

under joint supervision with Tongji 
University in China, the study focused on 
the child’s chest. This project, funded by 
the Rhône-Alpes Region, also involved 
two hospitals in Lyon (Femme-Mère-
Enfant and Edouard Herriot hospitals) 
and the Paris-based Georges Charpak 
human biomechanics institute of Arts 
et Métiers ParisTech. During this study, 
which lasted from 2011 to 2014, medical 
scans performed subsequent to medical 
prescriptions, were analysed to estimate 
the mechanical properties of children 
ribs between 1 and 18 years of age. 
This is the first in vivo quantification of 
mechanical properties of ribs in children 
at international level. These data open up 
new possibilities to study their influences 
in digital models of the child’s chest, at 
different ages, for applications designed 
to assess the safety of these transport 
users.

david.mitton@ifsttar.fr

Preventing suicides  
and trespassing  
on railway tracks
Coordinated by the International Union of Railways (UIC) 
and involving 16 partners from 12 countries, the European 
project RESTRAIL (Reduction of suicides and Trespasses on 

Railway property) lasted for a period of 3 years (2011-2014) and focused on an evaluation 
of prevention measures against suicide and intrusions on the railways. The issue of suicides 
and accidents involving trespassing on railway property is indeed a global issue. In Europe 
in particular, 3,800 accidents result from such actions every year (European Railway 
Agency, 2014). Heavily involved in this project through its AME-LPC and COSYS-ESTAS 
Laboratories, IFSTTAR coordinated the work package on the evaluation of preventive 
measures against intrusion. The project analysed the causes for intrusions and suicides 
on railways based on existing data and identified the various measures of prevention 
and reduction. A number of these measures have been tested in a real-life environment 
to evaluate their effectiveness. One outcome of this important collaborative work is the 
“toolbox” which provides railway decision-makers with an analysis of the most effective and 
most profitable measures against suicides, intrusions and their consequences, as well as a 
set of implementation recommendations. This aid-to-decision tool will be updated regularly 
by researchers and all stakeholders in the railway industry, under the auspices of UIC. 
http://restrail.eu/toolbox 

jean-marie.burkhardt@ifsttar.fr

Density measurements 
from medical scanners 

on a population  
of children and 

subsequent evaluation 
of mechanical properties 

(from the empirical 
relationship between 
the density and such 

mechanical properties) 
during growth
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DECOMOBIL scientific activities

Anthropocentric design of information and communications 
technology in the field of transport 
Information and communications 
technologies are increasingly 
paramount in the area of transportation 
as they offer a whole range of 
innovative features to improve safety 
and eco-mobility: development of 
assistance systems within the vehicle, 
automated driving concept, smart 
phones to inform the traveller at all 
times and in all places, facilitating 
car pooling or use of non-motorized 
mobility in urban areas. The European 
project DECOMOBIL “user centred 
Design for ECO-multimodal MOBility” 
aims to structure and disseminate 
knowledge on human users and 
factor in such knowledge from the 
early design phases. The topics 
studied included multimodal transport 
services for nomadic systems, the next 
generation of cooperative systems 
and analysis of medium- and long-
term effects of the implementation 
and deployment of these systems for 
safe and sustainable transport. During 
the DECOMOBIL project 6 seminars 
and 2 international conferences were 
organised, attracting experts from 
academia and industry as well as policy 
makers and transport operators. This 
project, coordinated by the Humanist 

VCE (Virtual Centre of Excellence) 
for governance-related matters 
and LESCOT for scientific issues, 
contributed to the preparation of the 
H2020 Work Program by identifying 
consensual research priorities in the 

field of anthropocentric ICT design 
and sharing them with the European 
Commission. 
http://decomobil.humanist-vce.eu 

annie.pauzie@ifsttar.fr

Typology of cycling accidents
Bicycle use is increasingly popular in the city; this practice is encouraged in the context 
of sustainable development and the fight against physical inactivity. To support this, we 
must reduce the risk of accidents, which means having a better knowledge of the latter. 
This work is based on an outstanding tool, the registry of road traffic victims of the 
Rhone region, documented by hospital services (including emergencies); it is almost 
exhaustive: about 1,100 injured cyclists/year versus 120 reported in the official records. 
All cyclists thus identified for 2009-2011 were contacted for an additional investigation, 
funded by the Institut de Veille Sanitaire (€ 25,000). A self-administered questionnaire, 
completed by 43% of respondents (n = 1,078), used a clustering method to build up 
a typology with 17 homogeneous groups: 7 on so-called “purpose-related” journeys 
(home-to-work or other), 3 for leisure practices and 7 for sport; the type of accident 
(on one’s own or involving another “antagonist” party) is very discriminating. Accidents 
involving the cyclist alone are characterized mainly by bad weather, mechanical 
failure, lack of experience, speed, obstacles, and/or alcohol. Cyclists’ collisions with a 
motorized antagonist (in general) are characterized by conflicting trajectories, not being 
seen, and can be either daytime or nighttime. Risk factors for the antagonist parties 
could not be discussed here because only the viewpoint of cyclists was accessible.

emmanuelle.amoros@ifsttar.fr

Cyclist on a purpose-related journey
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Combination of image analysis  
and knowledge of signal propagation  
for geopositioning 
New intelligent transport services are abounding and almost all rely on geopositioning 
information provided by an onboard GPS chip that is hybridized with other systems 
(recalibration on the card, communication system, etc.) to provide the required 
service. The GPS satellites-based radio navigation system actually offers the best cost/
ease-of-use/performance ratio to date and can be complemented by using EGNOS 
signals for better accuracy. Unfortunately, urban users cannot make the most of this 
type of service because of signal propagation conditions strongly affected by the 
density of obstacles, which penalises performance and service quality.
The objective of CAPLOC is to supply precise positioning information, against a 
background of overall cost reduction. The approach of the CAPLOC research project 
is based on knowledge of the propagation environment provided by one or more 
cameras and image processing capabilities to detect the status of satellite signals and 
provide information on disruptions caused by surrounding obstacles. Such knowledge 
supports the use of specific methods to estimate the position to reduce the effect of 
multipath on GNSS-enabled positioning. This approach is now adapted to systems 
supporting embedded 3D digital maps. 
http://caploc.ifsttar.fr 

juliette.marais@ifsttar.fr

Understanding and acceptability  
of the Co-Drive system subjected to dual 
evaluation on simulator and on road
The objective of this study was to 
examine the acceptability of the Co-
Drive system. Currently in the prototype 
stage, this system broadcasts almost 
in real time to drivers, aboard their car, 
information about the road environment 
and their own behaviour. The idea was 

to simulate, for 245 participants, the 
operation of the Co-Drive system with 
messages on a mobile phone in four 
studies, both on driving simulator and 
road. Participants find that Co-Drive is 
useful to optimize their journeys and 
tend to trust the information provided 
in the messages. Specifically, they 
consider that this system offers many 
advantages especially in terms of safety, 
time and fuel savings. The Co-Drive 
system elicited the same positive 
perceptions as far as behaviour was 
concerned. Thus, the alert messages 
and recommendations caused the 
participants to better adapt to the 
demands of the driving task compared 
to the control group, including better 
compliance with legal speed limits or 
earlier adoption of appropriate regulating 
actions.

patricia.delhomme@ifsttar.fr

Example of alert  
and recommendation 

messages along  
with pictograms

CAPLOC Concept
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Towards optimization of rail 
infrastructure capacity
According to traffic forecasts, 
European rail infrastructure 
managers (IM) fear increased cases 
of congestion on some parts of the 
network. Five European IMs initiated 
the ONTIME project (Optimal Networks 
for Train Integration Management 
across Europe) aiming to upgrade 
the available capacity and reduce 
delays for passengers and freight. 
This initiative also started from the 
observation that research undertaken 
earlier in the field of scheduling and 
operational management of traffic still 
remained in the academic field with 
little or no involvement of the industry 
or practical applications. The core 
partners called on nine academic 
partners and five SME and industrial 
partners to join in. An analysis of 
practices relating to infrastructure 
operation was conducted to highlight 
the needs for innovation with real-
life case studies to validate these 
innovations. IFSTTAR contributed 

developing traffic management 
algorithms for the processing of 
traffic disruptions. The proposed case 
studies were conducted in a closed 
loop and allowed for comparative 
assessments to be made. In these 
assessments, IFSTTAR’s REFICE-MILP 
module was often ranked first with 
respect to the various performance 
indicators.

jimmy.armoogum@ifsttar.fr

How to improve the reliability  
and robustness of cooperative 
perception systems
One of the main objectives of the French-Canadian CooPerCom project was to 
find out how to improve the reliability and robustness of cooperative in-vehicle 
systems. With the increasing number of sensors and embedded systems, the 
challenge of ensuring sufficient reliability and therefore a high level of safety 
becomes all the more critical. As the road environment is very dynamic, active 
ADAS systems increasingly require a high level of connectivity as well as high 
reliability and robustness of their applications. These two concepts are related 
to the capacity of cooperative systems to adapt and adjust their performance/
behaviour according to the current situation while minimizing the impact of faulty 
data and degraded conditions. Among the secondary targets addressed in this 
project were the study and development of tools for processing and merging 
information to better manage the propagation of their uncertainties. Moreover, 
it was discussed the construction of local and extended dynamic perception 
maps using inter-vehicle communication means. The outcomes included: a new 

distributed positioning approach, building 
of local and extended dynamic maps, the 
study of communication performance and 
implementation of prototyping means for 
cooperative applications and propagation 
channels within the SiVIC virtual platform. 
www.coopercom.fr 

dominique.gruyer@ifsttar.fr

Promoting scientific 
exchange between 
France, Switzerland 
and Australia
The OPTIMUM project (Optimised 
ITS-based Tools for Intelligent Urban 
Mobility) is an action under the Marie 
Curie IRSES and coordinated by LICIT. 
Its purpose is to facilitate exchanges 
between the researchers of two 
European research institutes (EPFL 
and IFSTTAR) on the one hand and the 
Queensland University of Technology 
(QUT) in Australia on the other hand. 
This project focuses on developing 
innovative solutions for urban transport 
management by harnessing ITS 
contributions. 
The main results in the field of traffic 
modelling are the implementation of 
traffic condition estimation algorithms 
using new sources of data (FCD, 
Bluetooth, ....); aggregate traffic 
modelling across a network with the 
development of new analytical methods 
for the estimation of macroscopic 
fundamental diagrams (MFD); the 
inclusion of cooperative systems in 
traffic modelling. All these developments 
resulted in joint publications or 
co-supervision of work by young 
researchers (Master and PhD). In 
terms of dissemination and outreach 
at international scale, the consortium 
organized two international symposia: 
the International symposium on Recent 
Advances in Transport Modelling - 
OPTIMUM’2013 
(www.optimum2013.com) and the 
International Symposium of Transport 
Simulation – ISTS 
(http://ists14.sciencesconf.org); plus an 
international workshop on new sources 
of traffic data (International Workshop 
on Traffic Data Collection and its 
Standardisation - IWTDCS).

This network also made it possible 
to take part in tenders for European 
projects in the framework of the 8th 
FRDP. 
www.optimum-project.net 

nour-eddin.elfaouzi@ifsttar.fr

Architecture

Information management, a critical stage in the development  
of ADAS systems
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COSYS-LIVIC 
AHMED BACHA ADDA REDOUANE
Multi-assumptions localization for driving assistance: 
design of a Reactive-Cooperative filter

COSYS-LEPSIS 
BHATTI GHASAN
Modelisation of scenarios to assess assistance  
systems on driving simulators

TS2-LBA 
CHEBIL OMAR
Interaction and mobility of abdominal organs under 
dynamic stress: experimental and digital approach

COSYS-GRETTIA 
COSTESEQUE GUILLAUME
Contribution to road traffic flow modeling  
on networks using Hamilton-Jacobi equations

TS2-LESCOT 
DOUISSEMBEKOV EVGUENI
Needs analysis of elderly drivers when parking  
and of adaptations implemented when performing  
low-speed manoeuvres

COSYS-GRETTIA 
EL ASSAAD HANI
Modelling and dynamic classification  
of non-stationary temporal data

TS2-LMA 
FREYDIER CHLOÉ
Impact of alcohol on young drivers’  
attentional abilities

TS2-LMA 
HAIDAR MAHRAN
Local integration of road safety: the influence  
of network ranking on road risk

TS2-LBMC 
HOWLEY STÉPHANE
Development and customisation approach  
of a deformable, muscular digital neck model

TS2-LMA 
JIMENEZ ADRIANA
Methodology for detailed analysis of accidents  
in developing countries; adaptation and application  
to motorcycle cases in Bogota, Colombia

AME-DEST 
KEMEL EMMANUEL
Application of the science of decision-making  
to behavioural analysis of traffic offences

COSYS-LEOST 
KWADJANE JEAN-MARC
Contribution of the a priori knowledge  
of the transmitter position on adaptive MIMO  
algorithms in tunnel environment for subways 
applications

AME-LVMT 
LO FEUDO FAUSTO
A TOD scenario for the Nord-Pas de Calais region. 
Teaching of an integrated transport/land-use modelling

COSYS-LICIT 
MARCZAK FLORIAN
Understanding the origins of traffic jams to create 
adapted regulation measures

COSYS-LEPSIS 
MINT MOUSTAPHA JYDA
Mathematical modelling and road traffic simulation: 
statistical analysis of merging models and probabilistic 
simulation of a kinetic model

COSYS-LICIT 
MONTEIL JULIEN
Organisation and stabilisation of traffic: toward 
cooperative traffic on urban motorways 

COSYS-LTN-SATORY 
MOUSSODJI JEFF
Characterisation and electro-thermal modelling 
distributed by an IGBT microchip – Application to top-
metal ageing

TS2-LESCOT 
PARIS JEAN-CHRISTOPHE
Modelling of driving activity for monitoring  
drivers and aid in becoming aware of risks

TS2-LMA 
PAXION JULIE
Situations complexity, experience, stress and vigilance: 
what impacts on the workload and performance of 
young drivers?

AME-LTE 
REINBOLD VINCENT
Sizing methodology of an electric engine for hybrid 
vehicles: joint optimisation of components and energy 
management

COSYS-GRETTIA 
ROZAS RONY
Dynamic maintenance strategies

COSYS-GRETTIA 
SAMMOURI WISSAM
Data mining of temporal sequences  
of discreet data for predictive maintenance

COSYS-LEPSIS 
SIX LANCELOT
Toward a model of heavy vehicle’s behaviour using 
an incremental method based on the verification of 
hysteresys: the ArchiPL model

TS2-LBMC 
TRAN TOAN DUC
Reconstruction of solicitation by inverse approach

COSYS-LEOST 
VANPOPERINGHE ELODIE
Sequential Monte Carlo methods for tracking  
multiple heterogeneous objects in raw data  
of laser telemetry

TS2-LBMC 
ZERRARI NAOUAL
Determination of mechanical properties of soft 
biological tissue via optical methods

TS2-LBMC 
ZHU YUMIN
Assessment of the variability of the mechanical 
behaviour of a child’s thorax

JIMMY ARMOOGUM 
AME-DEST
Measure and analysis of mobility

LAURENT BOUILLAUT 
COSYS-GRETTIA
Probabilistic graphic models: from the modelling  
of degradation to optimising the maintenance  
of complex systems 

DAVID BETAILLE 
COSYS-GEOLOC
Locating vehicles by satellite, coupled with  
dead-reckoning and map data navigation

MOHAMED GHAZEL 
COSYS-ESTAS
Contribution to safe engineering of complex  
dynamic systems – Applications for railway  
control-command systems

DOMINIQUE GRUYER 
COSYS-LIVIC
Data fusion: from environmental perception  
to cooperative systems 

VALÉRIE RENAUDIN 
COSYS-GEOLOC
Geolocalisation of pedestrians via satellite,  
inertial sensors and radio signals

ALLOU SAME 
COSYS-GRETTIA
Contributions of mixture models  
to the segmentation of temporal  
data and the analysis of functional data 

Theses PHD
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EFFICIENT AND SUSTAINABLE  
INFRASTRUCTURES
Infrastructures (engineering structures, 
roads, railways, buildings, urban 
networks, facilities for production and 
energy transportation…) are a source 
of development for territories. Today, 
they are confronted with growing 
constraints: climate change, increasing 
scarcity of resources, growing 
urbanisation, ageing structures.
How do we ensure that these 
infrastructures will still be able to 
respond to people’s needs (safety, 
comfort)? This is the challenge that 
IFSTTAR must face:
• by examining them and in working to 
control their life cycles;
• by optimising existing infrastructures 
via a refined estimate of their 
remaining useful life, maintenance 
strategies and adapted repairs;
• by developing new materials and 
structures.
Research carried out by IFSTTAR with 
its partners (companies, contractors, 
other research organisations, etc.) 
combines an approach that relies as 
much on modelling as on testing at 
different levels (in laboratories, on 
models, or onsite). The use of a certain 

number of remarkable machines, like 
the geotechnical centrifuge (a project 
on geosynthetics combined with 
resin grouting), is one of IFSTTAR’s 
advantages.
Based on the understanding of the 
phenomena (for example: the drying 
mechanisms of non-homogeneous 
means like asphalt and concrete), 
IFSTTAR endeavours to propose 
solutions for improving the monitoring 
of these structures with dedicated 
testing methods that are continually 
improved (e.g.: ACDC, SIPRIS, and 
TRIMM projects) and by making use 
of less conventional systems, such as 
Smartphones (the MIRANDA project).

Tools are also being developed (the 
RGIB module of the CESARLCPC 
software) that allow the identification 
of the best repair strategies.
Finally, IFSTTAR is as much implicated 
in already-existing structures as in the 
development of innovative concepts 
(demonstrators for heated road 
surfacing, which is part of the 5th 
Generation Road) or in redeploying 
techniques such as masonry (the 
PEDRA project) that allow to exploit 
local resources.
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Towards a better understanding of the condition of civil 
engineering structures through non-destructive evaluation
The national project ACDC (Analysis 
and Capitalization for Diagnosis for 
the Constructions) was conducted 
by 7 partners: IFSTTAR Nantes, LMA 
Méditerranée, LMDC Toulouse, I2M 
Bordeaux, Centrale Lille, EDF, CEREMA.
Its objective is to optimize the use of 
Non-Destructive Evaluations (NDT) for 
monitoring concrete structures and in 
particular to assess their ageing with 
controlled costs. Correlations between 
NDT and concrete sustainability 
indicators (porosity, water content, 
resistance…) are established at 
laboratory level. Their transfer to on-
site measurement requires correcting 
measurement biases due to materials, 
environmental conditions etc.    
The ACDC project proposes a sounding 
methodology and inversion procedures 
by data fusion all of which are enshrined 
into a set of recommendations that offers 
an inversion software runtime. Inversion 

of the results is achieved through data 
fusion combining measurements. 
Three inversion procedures are 
chosen. Correlation multilinear laws 
are determined by previous work and 
corrected as per target measurements 
(destructive tests/DT on core samples). 
The methodology is validated on a 
motorway bridge at Marly and a wall 

in an EDF power station. If there is too 
little variation in the indicators, the result 
is a mean value; if the indicators vary 
significantly, they are estimated at each 
point.

geraldine.villain@ifsttar.fr 
xavier.derobert@ifsttar.fr

Breakthroughs in the field of automated 
detection of roadway deterioration
Featuring one of the largest road networks in Europe, France is highly concerned by 
the monitoring of road surface conditions which amongst other things determines the 
maintenance to be provided.
As part of the European research project FRDP7 entitled TRIMM (Tomorrow’s Road 
Infrastructure Monitoring and Management), which involves many IFSTTAR teams, 
the Structures and Instrumentation Laboratory (SII) focussed its attention on automatic 
detection of cracks from roadway luminance images.
The task first consisted in taking stock of the various systems for image acquisition and 
processing currently in use for crack detection, including new 3D imaging systems. 
The heuristics method developed at SII was evaluated from 130 km of English roadway 
images, provided by the project’s partners (Yotta DCL and TRL). This evaluation 
complemented that carried on the French network for the CEREMA Visiodec II project.  
On a smaller scale database, indicators were proposed to compare the performance of  
6 algorithms. This work also included the results of the new detection method MPS 
(Minimal Path Selection), developed in Rabih Amhaz’s 2015 thesis, in collaboration with 
IRIT (Toulouse) and IRCCyN (Nantes). This thesis provides a level of similarity to both 
image analysis scales (pixel and mesh) which is much higher than that obtained by the 
methods tested in the past at IFSTTAR. It also provides a more precise segmentation, 
better adapted to the photometric and topological characteristics of cracks on roads 
(chaotic trajectories with ramifications and variable thickness). Among the avenues to be 
explored for future work are to reduce algorithm runtime, continue the benchmarking on 
images from various existing sensors, and to study its extension to new images from 3D 
sensors.

vincent.baltazart@ifsttar.fr 
jean-marc.moliard@ifsttar.fr 

a

b

Steps of the MPS algorithm (Minimal Path Selection) for automatic 
detection of cracks on roads: (a) from the raw image (b) to initial 
segmentation of the crack’s skeleton with artefacts and (c) to final 
segmenting with estimated thickness of the cracking

c
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Physics of construction materials drying
The drying of porous materials is a 
crosscutting issue that has many 
applications (soils, building materials, 
agrifood industries ...). Drying impacts 
the transfer of fluids and some final 
properties of materials. This issue has 
attracted renewed interest against 
the current backdrop of energy and 
environmental challenges.

The study focused on the mechanisms 
influencing the drying kinetics in the 
presence of particles in the interstitial 
fluid. As the understanding of the 
drying phenomena more often than not 
remains too empirical, model porous 
media were used.
In granular materials saturated with 
a suspension of nanoparticles, MRI 

observation can be 
used to highlight the 
distribution of water 
and particles over 
time; this in turns 
provides an insight 
into the physical 
principles behind  
the water transfer and 
into the migration  
of elements.

This work conducted jointly with the 
Applied Science Department of Harvard 
University has evidenced the importance 
of the nature of the particles during the 
drying process and made it possible to 
trace the origin of the consolidation of 
suspensions. A model predicting the 
drying rate and final repair capacity of 
particles was developed and confirmed 
the experimental results.

emmanuel.keita@ifsttar.fr 
philippe.coussot@ifsttar.fr

Granular stacking initially saturated  
with a colloidal suspension  
(in our case coffee) (a) before and (b) 
after drying. The colloidal particles  
were gradually transferred over to  
the free surface during drying

Risks of internal swelling reactions  
in structural concretes of strategic structures
Certain pathologies may reduce the 
lifetime of concrete structures among 
which internal swelling reactions of the 
concrete that first and foremost affect large 
parts. These reactions are particularly 
frequently encountered in power 
generation structures, like dams or nuclear 
power plants.
Building on the knowledge gained in 
the prevention and control of these 
phenomena in engineered structures, 
the research task launched by ISTTAR 
helped secure a better insight into the 
conditions prone to favour the emergence 
of this type of reaction: very high humidity 
rates, temperature of the concrete during 
its making and during the lifecycle of the 
structure reaching up to 65° C.

The findings of this study were designed 
into in the CESAR-LCPC software. The 
current RGIB module thus provides 
facilities managers with a tool to assess the 
extent of present and future consequences 

of concrete swelling in terms of safety 
and durability of structures. It is also 
helpful in choosing methods of treatment 
for structures affected by this pathology. 
The coupling between the temperature 
and humidity field of the structure, the 
evolution of the temperature at the early 

stage of the concrete and reaction kinetics 
can indeed help simulate a wide range of 
treatment solutions for structures suffering 
from this condition in repair projects.

othman.omikrine-metalssi@ifsttar.fr

a b

Modelling the design  
of a saw kerf in a dam suffering  
from internal swelling
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Study of the inclusion of geosynthetic 
materials in the load transfer mechanisms 
of a granular mattress reinforced by rigid 
inclusions

Strengthening compressible soils by 
means of rigid inclusions is a technique 
used for the construction of linear or 
storage structures on land with very low 
bearing capacity. During the compaction 
of the compressible soil, within a granular 
block a load transfer takes place towards 
the rigid inclusions by way of a series of 
arching and shearing effects. Furthermore, 
the tensioning of a geosynthetic 
reinforcement placed in said granular 
block induces an additional load transfer 
towards the inclusions.
A centrifuged scale model was used 
for experimental modelling purposes, 
during which process compressible 
soil compaction was simulated by the 
displacement of a tray. The thickness of 
the mattress and the spacing between the 
inclusions were studied based on the case 
of the simple mattress (reference) and the 
case of the mattress with a geosynthetic 
reinforcement. Over 70 tests were carried 
out as per the usual rules of similarities to 
check two distinct values for the following 

variables: the overload applied to mattress 
surface, the diameter of the inclusions, the 
sand friction angle and the shear stiffness 
of the reinforcement. The overload was 
applied to the mattress surface via a 
flexible membrane and, in some cases,  
via a rigid foam (as in the case of paving).
The second part of the work was a digital 
study using the finite element method 
and confirmed by the experimental results 
achieved. The respective influence of the 
behavioural law and geometry of the model 
was also tested. Both the experimental and 
digital results were compared to existing 
analytical models for load transfer and 
deflection of the geosynthetic material. A 
concept based on load transfer by arching 
effect between inclusions was validated.  
Ref.: Girout R. 2014 “Prise en compte des 
géosynthétiques dans les mécanismes 
de transfert de charge d’un matelas 
granulaire renforcé par inclusions rigides: 
Modélisation physique et numérique” / 
“Consideration of geosynthetic materials in 
the load transfer mechanisms of a granular 
mattress reinforced with rigid inclusions: 
Physical and numerical modelling.” 
Doctoral thesis from the Ecole Centrale de 
Nantes, SPIGA Doctoral School. 297 p 

matthieu.blanc@ifsttar.fr 
luc.thorel@ifsttar.fr

Heated roadways
The concept of heated roadways to prevent ice formation or snow 
build-up on the surface is an attractive prospect in making roads 
viable under all weather conditions. However, to date it has resulted  
to rare operational achievements in the world.
The generalisation of such heated roads is hampered by various 
technical and economic barriers. How to build, operate and 
maintain over time such structures equipped in their thickness with 
constraining heating devices (electrical resistors or heating coils 
containing heat-transfer fluid)?
The joint research action launched in 2013 by IFSTTAR/CEREMA/
TOTAL/FFE under the umbrella R5G project addresses this issue 
in order to expand the available technological offering. The idea is 
to couple the use of solar energy with that of a bonding layer made 
from pervious asphalt, allowing heat-transfer fluid to flow across the 
roadway subsurface.
The benefit of such a solution is to use only conventional  
and time-saving techniques for roadway construction and 
maintenance. As for the use of solar energy recovered on the road 
surface, initial estimates show that it would only take a 10 to 15%  
yield of the heating system to fulfill the desired function.
To test these recent innovations, a scale-1 demonstrator was built  
on the site of the EATP in Egletons.

jean-michel.piau@ifsttar.fr Heated roadway with a bonding layer 
made from pervious asphalt: Egletons 
demonstrator and schematic diagram

The mobile tray installed inside  
the cot of IFSTTAR’s geotechnical centrifuge 
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Road indicator measurements  
via nomadic sounding devices
In recent years, IFSTTAR has been conducting research on “low-cost” 
measurement technologies built into tracker vehicles. The MIRANDA project aims 
to provide road managers with access to an automatically-fed database which 
would help them monitor the degradation of their networks, if any. The outcome 
of this research is a demonstrator using smartphones, via their internal sensors 
or those of the vehicles, as information gathering tools for the detection of road 
surface defects. The functional chain integrating acquisition, storage, processing 
and use of data is almost automatic since the only thing the operator has to do is to 
trigger the start and end of measurement. Such simplicity meets the requirements 
of managers who seek both to reduce the costs of sounding and source frequently-
renewed data to improve the management of their network. The General Council 
of the Loire Atlantique region has already showed interest and adopted the 
demonstrator to examine several hundred kilometres.
The collaboration of three IFSTTAR laboratories (LAMES, GEOLOC and SII) made 
it possible to achieve significant progress in the following areas: characterization of 
sensors integrated into smartphones (accelerometers and GPS); the map-matching 
of measurements ensuring automatic adjustment and identification of a common 
geographical reference system; automatic management of a database; the data 
merging operations.

jean-marc.martin@ifsttar.fr

Structures made 
out of dry stone  
or with little 
masonry work
The PEDRA project – structures made 
out of dry masonry or with only little 
masonry work – ended on January 30, 
2015 with a day of feedback meetings 
on the programme. This project, 
steered by Ecole Centrale de Lyon and 
bringing together IFSTTAR, CEREMA, 
ENTPE, Ecole des Ponts Paris Tech 
and EDF, was selected in a call for 
projects entitled Designing and building 
for sustainable development (C2D2) 
fom the Civil and urban engineering 
Network (RGCU), funded by the French 
Ministry of Ecology. The project’s 
objective was to help develop scientific 
knowledge and provide decision-
support tools for the design and 
management of vernacular masonry 
works.
The PEDRA project revolved around 
three axes: a) modelling ultimate 
strength design and separate elements; 
b) small scale and scale 1 experiments; 
c) life cycle analysis. The latter were 
applied to three areas of research: 
rockfill dams with dry stone riprap; 
bridges with little masonry rendering; 
dry stone retaining walls.
The project has significantly contributed 
to the development of analytical and 
numerical models for the sizing and 
evaluation of such works. The validity 
of these models was confirmed by 
experiments. The project finally proved 
the relevance of the masonry solutions 
in civil engineering constructions, both 
from an environmental and economic 
point of view, when considering the 
entire life cycle of the work.

anne-sophie.colas@ifsttar.fr

Dry stone retaining wall built in 2012  
in the commune of Felletin (Creuse)

Intelligent system  
for the prevention of structural risks 
The SIPRIS project (Intelligent System 
for the Prevention of Structural risks), 
funded by the Ile-de-France Region, 
involved four private partners: Advitam 
(Vinci), Autoroutes du Sud de la 
France (ASF), Syrokko, the NECS 
design and engineering firm and two 
academic partners: ESIEE-Paris and 
IFSTTAR. New infrastructure monitoring 
technologies were developed within 
the context of this project based 
on innovative sensors and high-
performance digital methods. The 
LISIS and SII Laboratories of IFSTTAR’s 
COSYS Department focused on 
detecting the effects of prestressing 
loss, especially on such works as 
independent span viaducts with 
prestressed concrete beams (VIPP). 
To this end, a prestressed concrete 
beam model extensively instrumented 
with accelerometers, displacement 

measurements, fibre optics, 
inclinometers was made at IFSTTAR’s 
site in Nantes. A so-called “reverse” 
method was put forth combining 
fibre optics-based deformation 
measurements and continuum 
mechanics equations. The principle 
consists in adjusting the parameters of 
the physical model characterizing the 
damage to the structure, i.e. the Young’s 
modulus, in order to minimize the gap 
between simulation and measurements. 
This reverse method makes it possible 
to locate and quantify the structural 
damage. Finally, various strategies 
were considered for monitoring the 
strengthening of the A7 motorway VIPP 
viaduct across the Varèze river.

julien.waeytens@ifsttar.fr

Illustration of the MIRANDA demonstrator
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MAST-NAVIER 
AKKAOUI ABDESSAMAD
Concrete of wood pellets: optimisation  
of thermo-hydro-mechanical properties

MAST-GPEM 
ANDRIANANDRAINA ANDY
Eco-conception approach based on the combination  
of lifecycle and sensitivity analysis –
A case of application on the lifecycle of biosourced 
thermal insulation, concrete of hemp

MAST-NAVIER 
BIGNONNET FRANÇOIS
Experimental characterisation and micro-mechanical 
modelling of the permeability and strength of 
argillaceous rocks

MAST-NAVIER 
BLANC ADRIEN
Experimental contribution to the poroviscoelastic 
analysis of endogenous deformations in petroleum 
cement

GERS-NAVIER 
BRUCHON JEAN-FRANÇOIS
Investigation of capillary collapse in granular materials 
by X-ray microtomography

MAST-NAVIER 
BUI QUOC HUONG
Digital study on the influence of road-surface texture on 
tire-rolling resistance

COSYS-SII 
CRINIERE ANTOINE
Contribution to the development of tools for analysing 
sequences of infrared images: application to  
non-destructive examination of civil engineering 
structures

MAST-NAVIER 
DUCLOUÉ LUCIE
Rheological behaviour of foamed yield stress fluids

MAST-CPDM 
FROHARD FABIEN
Durability of eco-concretes

GERS-TC 
GIROUT ROMAIN
Taking into account the geosynthetics of reinforcement  
on the mechanisms of the load transfer of a granular layer 
on rigid inclusions: physical and digital modelling

MAST-NAVIER 
GUEGUIN MAXIME
Approach using a homogenisation method of the behaviour 
of soils structures reinforced with columns or trenches

MAST-SMC 
HELBERT GUILLAUME
Contribution to the durability of civil engineering cables 
vis-à-vis fatigue using a NiTi wires-based damping device

ERA-36 / MAST-MIT 
HERVOUET CHRISTELLE
Optimisation of the composition of bituminous material 
vis-à-vis adhesion and maintenance over time

MAST-NAVIER 
KEITA EMMANUEL
Physics of soils and construction materials drying

MAST-NAVIER 
KHAMSEH SAEED
Random fields and inverse statistical problems associated 
for uncertainty quantification – Application to railway 
geometry modelling for evaluating the dynamic response 
of high-speed trains

MAST-SMC 
LE THI THU HA
Contribution to the detection and localisation of 
damage using dynamic analysis methods of structural 
modifications of a beam with tension – Application to the 
monitoring of civil engineering cables

GERS-NAVIER 
LE VAN CUONG
Study of a physical model of ground reinforcement using 
Soil-Mix columns. Application for railway platforms

GERS-SV 
LI ZHENG
Advantages and disadvantages of inclined piles  
on the seismic reaction of a deep foundation

MAST-LAMES 
MARTIN ANTOINE
Computer analysis of the dynamic response of railway 
structures. Application for the reduction of geometrical 
issues induced in the ballast layers of high-speed trains

GERS-NAVIER 
MENACEUR HAMZA
Experimental characterisation and poro-mechanical 
modelling of damage to Callovo-Oxfordian Clay under 
thermo-hydro-mechanical stress

MAST-LAMES 
MENANT FABIEN
Estimation of the longitudinal evenness of road 
infrastructures using tracking vehicles: methodological 
developments and tests

GERS-GEOEND 
NGUYEN KHAC LONG
Computer modelling of the propagation of elastic waves 
in buried guides

MAST-NAVIER 
NGUYEN VIET TUAN
Seismic analysis of engineering structures reinforced  
by rigid inclusions using multiphasic modelling

GERS-TC 
PRETESEILLE MATHIEU
Dynamic and fatigue behaviour of soils stabilised with 
hydraulic binders in capping layers of railway structures 
for HSL. Modelling of their behaviour

MAST-NAVIER 
SIDHOM MAGED
Multi-scale approach to the behaviour  
of compact cement-based materials 

AME-DEST 
TAPIA IRVING
Urban form, demography and daily mobility forecasts: 
France-Mexico Comparative analysis

GERS-NAVIER 
TRAN MANH HUY
Behaviour and dimensioning of tunnel in tectonised 
ground

GERS-GEOEND 
VALENSI RAPHAËL
Methodological developments using multi-component 
wave forms in preparation for quantitative seismic 
imagery close to the surface: physical modelling on a 
reduced scale, treatments and inversed polarity

GERS-NAVIER 
YAVARI NEDA
Geotechnical aspects of foundation energy piles

MAST-NAVIER 
ZHANG QING
Creep properties of cementitious materials: effect of water 
and microstructure: An approach by microindentation

MAST-FM2D 
ZHANG ZHIDONG
Modelling of sorption hysteresis and its effect on moisture 
transport within cementitious materials

Theses

EMMANUEL CHAILLEUX 
MAST-MIT
Contribution to the study of road surface mixes: 
from petroleum-based paving to alternative binders

PHD
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MANAGE NATURAL  
HAZARDS AND  
ENVIRONMENTAL IMPACT
Climate change has been proven 
and we are regularly reminded of its 
effects, sometimes in dramatic ways: 
heat waves, flash floods and flooding, 
submersion, etc. As a major actor 
in research on transportation and 
infrastructures, IFSTTAR is duty-bound 
to propose solutions for reducing our 
impact on the climate, while at the 
same time adapting to the unavoidable 
changes already happening. That takes 
place with a better awareness of our 
area of competence in climate change, 
and, more generally, natural risks, 
so that we can better anticipate and 
adapt building codes and maintenance 
of infrastructures. Contributing to 
the development of infrastructures 
and means of transport that emit less 
greenhouse gases, consume less energy, 
pollute less and respect biodiversity 

more, are also some of IFSTTAR’s 
missions. This requires working on the 
development of integrated decision-
making support tools, taking into 
account the multiplicity and complexity 
of the environment as well as the 
damages inflicted upon it.

©
BE

RN
AR

D 
SU

AR
D/

M
ET

L-
M

ED
DE

fabienne.anfosso@ifsttar.fr
yasmina.boussafir@ifsttar.fr

AXIS

3

66 - ANNUAL REPORT 2014



Exposure to aircraft noise 
allegedly increases the risk  
of cardiovascular death
The DEBATS research program (Discussion on the Effects 
of Aircraft Noise on Health) concerns the local residents 
close to three French airports Paris-Charles de Gaulle, 
Toulouse-Blagnac and Lyon-Saint-Exupery. The objective of 
the ecological study included in this programme was to link 
the average level of exposure to aircraft noise experienced 
at local level with aggregated health indicators at that same 
scale as, for example, mortality due to specific causes.  
The scope of this study covered 161 municipalities adjacent 
to these three airports. Exposure to aircraft noise for each 

of these communes was estimated from the noise maps produced by airports. 
Mortality data were sourced from the CépiDc, Epidemiology Centre on the medical 
causes of death of INSERM, 2007-2010. This study showed that mortality from 
cardiovascular diseases was higher (+ 18%) in the communes most exposed  
to aircraft noise. These findings confirmed recent results obtained in Britain and 
the United States but they cannot be transferred directly at individual level.  
It is essential to confirm these findings at individual level through the ongoing 
DEBATS longitudinal study. 
http://debats-avions.ifsttar.fr/

anne-sophie.evrard@ifsttar.fr

Tools for improved management of flood risks
2014 brought to a close the Hydrisq 
research operation, led by IFSTTAR 
since 2011 in close collaboration 
with the CEREMA. This operation 
enabled the development of methods 
to facilitate flood risk management in 
territorial areas featuring extensive 
lengths of rivers. The hydrological 
risk is indeed distributed across 
the 120,000 km of waterways that 
the French territory includes and 
these rivers are only partly covered 
by the management mechanisms 
currently in place (PPRi, Vigicrues 
etc.). The gradual development of 
the latter (floods directive, flash flood 
contingency plan) nevertheless tends 
towards an increasingly comprehensive 
coverage of the territory. Within 
Hydrisq, CEREMA researchers for 
instance developed the Cartino 
approach, allowing for simplified flood 
mapping from high-resolution field 
digital models. Meanwhile, IFSTTAR 
worked on solutions to better forecast 
flash floods and their damaging effects 
so as to monitor all the small streams 
within a region: the PreDiFlood project, 

for example, looked at forecasting 
road network disruptions due to 
floods. In the same spirit, methods 
were explored to locate the risk of 
flooding in inhabited areas, assessing 
in each case the number of buildings 
or people concerned. The latter are 
being developed as part of the thesis 
of Guillaume Le Bihan which is to 
continue in 2015. 

http://actions-incitatives.ifsttar.fr/orsi-risques-
et-environnement/encours/hydrisq/

olivier.payrastre@ifsttar.fr

Does aircraft noise have any effects on health?

Simulation example for a flood with its impacts on inhabited  
zones across a region 2,000 km² wide (thesis work by Guillaume Le Bihan)

Return period

2008/10/22  3:15 2008/10/22  3:15

of buildings

< 2 years

< 10 years

< 50 years

> 50 years
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Dykes and River Structures:  
Erosion, scour and earthquakes under study
Earthworks such as dykes may experience 
water-related stresses, which in normal 
times are factored into their design. 
However things might be quite different 
if these works are subjected to stresses 
related to navigation (wave action…) or 
other major ones associated with natural 
hazards such as floods threatening their 
stability. Similarly, in case of earthquake, 
the presence of water in an earthwork or 
in its immediate environment can have 
significant effects. Finally, the feet of bridge 
piers, banks and dykes are also subject 
to extreme conditions that could affect 
the stability of structures, if not altogether 
destroy them.
The DOFEAS research operation (Dykes 
and River Structures: Erosion, scour and 
earthquakes) brought together teams 
from IFSTTAR and CEREMA who worked 
on these themes for 5 years. From 2010 
to 2014, the teams accumulated many 

experience feedbacks and case studies 
on works, established modus operandi for 
erosion and dispersion tests, developed 
tools (logging for permeability and soil 
anisotropy measurement), and also 
investigated lime-treated materials for 
hydraulic applications both in laboratory 
and on experimental structures (with the 
LHOIST group)

To promote the outcome of their work, 
a closing seminar was held in Aix en 
Provence in November 2014. The 
IFSTTAR-CEREMA collaboration will 
continue, in particular as part of the ANR 
SSHEAR project on scour, starting in 2015.

christophe.chevalier@ifsttar.fr

Main studies of the CCLEAR 
operation conducted in lab 
and on site 

What is the impact of weather conditions 
on road infrastructures?

Among the effects of climate change, two phenomena 
can affect the sustainability of infrastructure: periods of 
heat and sunlight more frequent and intense that may 
cause dryness of the subsoil and consequently impair its 
bearing capacity, cause permanent deformations of road 
surfaces and accelerated ageing of materials; milder 
and wetter winters and more frequent freeze/thaw cycles 
with water ingress causing rapid deterioration of road 
infrastructures. The CCLEAR research operation (Impact 
of climatic conditions on road infrastructure) brought the 
teams of IFSTTAR and CEREMA together from 2010 to 
2014 with a view to putting forth recommendations to 
adapt the rules of materials characterization, roadway 
layers’ design and sizing in order to reduce the impact 

of climate effects. Recycled materials and low energy materials are included into 
the remit of investigation. Research actions were carried out both in the laboratory 
and on-site with data being collected from instrumentation of a motorway section 
located 1,000 m above sea level, in collaboration with the DIR Massif Central 
and EUROVIA Management. This data collection was meant to build up climate 
scenarios describing the status and trends of climate parameters experienced by a 
roadway structure. In this context the teams developed experimental tools to study 
the delamination of interfaces, swelling of materials during freeze-thaw cycles and 
digital tools to simulate the phenomena of rutting or flow of water through a roadway 
structure. Studies on the effects of water and freeze-thaw will continue as part of  
a collaboration with LHOIST.

ferhat.hammoum@ifsttar.fr

Mobile jets 
erodimeter tests  
on the diversion 
bank of the 
Montlivault spillway

Depths
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A database on life inside  
an electric vehicle
The CROME project (2012-2014) aimed to test electromobility across borders.  
The French and German partners were from the automotive and electrical industries, 
energy suppliers as well as research organizations. Funding was provided on the 
French side by ADEME (€ 2.5 million including more than 400 k € for IFSTTAR).  
The task of the Transport and Environment Laboratory (LTE), working closely with 
PSA, was to instrument 10 C-Zero electric vehicles and record all of the usage-related 
internal data for at least two years: current, voltage, speed, acceleration, 
GPS coordinates, use of driving aids, etc. The temperature of the battery, which directly 
influences its ageing, was even recorded around the clock. The resulting database 
is quite impressive. A first phase of analysis (histograms, eco-driving indicators, ...) 
highlighted differences in driving and/or use patterns and made it possible to study 
their impact on the vehicles’ energy consumption. A second phase will consider how 
conditions of use impact battery ageing. The battery condition was actually measured 
at the beginning, middle and end of the experiment. It will therefore be possible  
to look for any existing correlation between certain factors of use and battery ageing.  
The database has not yet revealed all its secrets! 
http://crome-projet.fr 

serge.pelissier@ifsttar.fr

The 10 C-Zero vehicles of the CROME 
project have fed over two years  
a database on the uses of electric 
vehicles
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Quantitative assessment of the effects of land transport 
infrastructure on the natural environments
As part of the work stream entitled “Data 
and methods for assessing the effects 
of civil engineering infrastructure on the 
natural environment” within the Orevadd 
project (tools and comparators to conduct 
assessments based on a sustainable 
development approach) funded by 
MEDDE (CGEDD), a thesis was carried 
out by Fanny Mallard between 2011 
and 2014: Development of a method of 
quantitative evaluation of the effects of 
land transport infrastructure projects on 
the natural environment. 
Focusing on the effects of road and 

railway projects in the construction, 
operation and maintenance phases, 
this thesis led to proposals of impact 
indicators for eight types of natural 
environments (forest of various types, 
groves, wetlands ...). These eight types 
are used to develop indices of sensitivity 
of the various environments vis-à-vis both 
types of projects; predictor indicators 
(resulting from disruptions - or restoration 
measures - which the environment will 
face over time); and spatial indicators, 
concerning the relations between 
the environment of the studied area 

(fragmentation, connectivity, scarcity and 
diversity of species ...). The combination 
of these indicators can be used to express 
in quantitative terms the vulnerability of 
different environments in each section 
of the territorial meshing under study. 
This mapping is used to calculate and 
compare the environmental costs (EC) 
of projects that are plotted so as to more 
or less avoid vulnerable areas and the 
resulting detours more or less implied.

denis.francois@ifsttar.fr

Road section in hardwood forest 
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Automobile fleets in service and efficiency of zones with 
restricted access for polluting vehicles

Large towns are considering restricting 
access for polluting vehicles (Low 
Emission Zone) but the effectiveness of 
such measures will largely depend on the 
composition of fleets (type of engines, 
age, pollution regulation). The Za-ParC 
research project aimed at developing 
methods for the characterization of local 
car fleets with a view to estimating the 

potential effectiveness of priority action 
areas for air quality.
A video experiment was conducted in 
Île-de-France to analyse vehicle technical 
characteristics from one territory to 
another. A similar analysis was carried out 
based on the mobility survey (EGT2010). 
The two approaches show significant 
discrepancies between territories, in 

terms of ratios of diesel/recent low-
emission vehicles. With a younger fleet 
with lower diesel footprint, the more 
affluent territories would thus be favoured 
in terms of emissions and little affected by 
any restriction.
Simulation of road traffic emissions in 
Île-de-France showed the high sensitivity 
of emissions to the type of fleet and the 
importance of cold start (40 to 50% 
of CO and VOC emission), heavy-duty 
vehicles (40% of NOx and particles for 
7% of traffic) and traffic outside the A86 
motorway (75% of emissions), while Paris 
accounts for only 11 to 14% of the issue.
Based on the fleet under observation, 
estimates should be boosted (CO

2 from 
11 to 12%; NOx + 5-6% and CO and 
VOC + 60-90%), and distortions in the 
spatial distribution of emissions can 
be noted. The particles are only little 
affected.
A methodological analysis is being 
conducted to assess how air quality 
would be impacted by restriction and 
fleet-renewal measures and the need 
to consider them within a temporal 
dynamics perspective.

michel.andre@ifsttar.fr

Three cameras overlooking the Paris ring road and mounted on masts in Asnieres

Predicting noise in outdoor environments
The ORSi 11R106 project (predicting 
noise in an outdoor environment, 2010-
2014) focused on the experimental 
and digital evaluation of a noise 
environment, regardless of the origin 
of the noise source (road or rail land 
transport, industrial infrastructures, 
etc.) and spatial scale (from a street 
to a territory, through the city or a 
neighbourhood). This ORSi project 
co-steered by IFSTTAR, CEREMA 
and CSTB included several national 
(VegDUD, EUREQua, EM2PAU, etc.) 
and European (HOSANNA, QUIESST, 
etc.) projects. It developed more 
robust forecasting models and more 
rigorous experimental characterisation 
methodologies, both vis-à-vis the 
relevant acoustic indicators (sound 
levels, fractile indices, etc.) and 

vis-à-vis their influential observable 
factors (weather conditions, soil and 
building characteristics, GIS imports, 
etc.). In particular, this ORSi project 
made it possible to develop innovative 
means of protection combining 
vegetation and other devices, as well 
as a prototype for in-situ measurement 
and semi-automated analysis of the 
characteristics of absorbent surfaces 
(acoustic impedance) such as natural 
soils, porous pavements, vegetated 
facades, etc.
The closing seminar of this ORSi 
was held at IFSTTAR Nantes on 18 
December 2014 in the presence of 
the scientific partners (EDF, ECN, 
etc.). Beyond promotion (towards 
standardisation, for example), the 
prospects are numerous in terms of 

partnerships and research themes; in 
the future the latter should illustrate the 
urgent need to address environmental 
acoustics from a resolutely 
transdisciplinary approach. 
www.lae.ifsttar.fr
http://noisemap.orbisgis.org

benoit.gauvreau@ifsttar.fr

TLM modelling of acoustic propagation over a rough surface  
(Thesis by O. Faure, 2011-2014)
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Environmental assessment  
of the high-speed line variants
The RFF-IFSTTAR research partnership 
on “Improving the carbon-energy 
efficiency of investments” (2010-
2014) was aimed at a methodology 
for comprehensive environmental 
assessment of high-speed rail project 
(LGV) connecting two cities within a 
territory taking into account the existing 
conventional rail infrastructure. The 
methodology used was the life cycle 
analysis (LCA) and the idea was to 
develop the methodological approach 
applied to newly built infrastructure in 
order to obtain consolidated data and 

then derive a generic approach that 
could be applied to projects thanks to a 
dedicated data collection process.
Applying the LCA to a railway system 
has led to splitting the latter into 
elementary processes (subsystems) 
for which the energy and greenhouse 
gas (GHG) criteria were evaluated. 
The construction, maintenance and 
operation phases were all taken into 
account. In particular, full-scale tests 
on a TGV train helped build a power 
consumption model to assess the 
usage phase. It was thus possible to 

identify the influential parameters for the 
different phases.
Finally, the construction phase of 
new line projects was studied in 
order to draw recommendations for 
future projects. The methodology was 
implemented to assess two variants for 
the Montpellier/Perpignan high-speed 
line project.

agnes.jullien@ifsttar.fr

The environmental assessment of new  
high-speed lines, a new approach based on the 

infrastructure life cycle analysis
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GERS-ISTERRE 
CHANDRA JOHANES
Experimental analyses of the non-linear seismic 
response of the soil-structure system

ERA 32 - AME-LAE 
CHOBEAU PIERRE
Sound propagation in agricultural and wooded regions

AME-LTE 
FALLAH SHORSHANI MASOUD
Modelling of air pollution from traffic in urban areas: 
pertinence, sensibility and spatio-temporal scales of 
assessment tools

AME-LAE 
FAURE OLIVIER
Numerical and experimental analysis of outdoor 
acoustic propagation: ground effects in the presence of 
surface irregularities and time-domain methods

MAST-EMMS 
GHOUSSOUB LEYLA
Analysis of some elements of the behaviour of soft 
rockfall barriers

MAST-CPDM 
LE ROUZIC MATHIEU
Mechanisms of stabilisation and microencapsulation  
of waste using magnesium phosphate cements 

AME-EASE 
MALLARD FANNY
Development of a quantitative method for assessing 
effects of land transport infrastructure projects on 
natural environments

GERS-NAVIER 
SONG WEIKANG
Study of various soil water evaporation mechanisms

GERS-NAVIER 
SUHETT HELMER GISÈLE
Crack Propagation in rocky environments  
within a CO2 storage context

GERS-NAVIER 
VALLIN VALÉRIE
Multiphysical approach of the perenity of CO2 geological 
storage and influence of the behaviour of geomaterials 
and discontinuities

MAST-NAVIER 
VU TRONG DAI
Tyre/wheel assembly: modelling turning effects  
and identifying a corresponding road profile frequency 
in delivering rolling noise 

Theses

Predicting and mitigating the effects  
of earthquakes
France has a number of areas of high 
seismic hazard (Antilles) or high-
potential impact despite moderate 
seismic hazard (mainland). IFSTTAR 
and CEREMA took an active part in the 
national effort to build up knowledge 
and assess seismic risk in France 
which gathered momentum from 
2005. The “Planning and mitigating 
the effects of earthquakes” research 
operation (2011-2014) delivered 
significant methodological advances 
in the field of seismic risk assessment, 
and in particular for: prediction of 
seismic motion via tools allowing 
better understanding of the hazard 
and non-linearities in the response 
to strong earthquakes (projects such 
as ANR -Onamazu, LIBRIS, NERA-, 
Labex OSUG, European project SERIES, 
TGIR RESIF, SIGMA-EDF project); 

characterisation of soils and sites: 
velocity gradient indicator, slope stability 
in the event of earthquake, simplified 
model of liquefaction (MARS-EDF, ANR 
Sinaps, European Marsite projects); 
vulnerability assessment of structures 
by a longitudinal monitoring of the 
behaviour of structures, innovative 
methods of evaluation for seismic 
vulnerability (Salenfe dam, ANR Series 
and Urbasis projects); risk analysis and 
crisis management through participation 
in the activities of the Macroseismic 
Intervention Group.
IFSTTAR will organise the 9th National 
Conference of Earthquake Engineering 
“Anticipate, mitigate and manage the 
effects of earthquakes in the territories” 
in Marne-la-Vallée from 30 November  
to 2 December 2015.
www.planseisme.fr

Recording of the Tohoku earthquake (March 2011) in Japan (top) and time-
frequency analysis (bottom) characterising the effect of non-linearities 
behaviour in the event of strong earthquakes 

jean-francois.semblat@ifsttar.fr

acceleration at the MYGO13 station (Vs30=269,8 m/s)
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SUSTAINABLE PLANNING  
OF TERRITORIES
The 4th axis of IFSTTAR’s performance 
contract proposes solutions for town 
and land-use planning in a sustainable 
manner. More precisely, the objectives 
are to analyse, model and assess: 
1/ the relationships between territories, 
mobility and public policies;  
2/ the interactions between cities, 
networks and natural environments;  
3/ the relations between logistical 
systems, productive systems and 
territories;
4/ risks and safety across major 
territories.

Thus, numerous projects of the 4th axis 
are focused on pollution and energy:
•  Citedyne analyses the impacts of 

road traffic on noise pollution and air 
quality;

•  COACHS analyses the flow of water 
sanitation systems for a better 
continuous monitoring;

•  COFRET assesses the calculation 
methods of greenhouse gas emissions 
in supply chains;

•  MEMOIRE proposes an energy analysis 
method for buildings;

•  PUCA offers leads for reducing the 
dependence on vehicles in peri-urban 
areas.

In terms of transport, the RADINNOV 
project compares the conditions 
of the emergence and diffusion of 
innovations between France and 
Germany. In terms of safety, the TREND 
project studies the electromagnetic 
interference that can impair the 
telecommunication necessary to railway 
transport. Finally, the Dictionary of 
participation provides elements for 
theorising on the participation of the 
public in the decision-making process. 
In urban terms, expert assessments 
are being carried out to characterise 
the contamination in land plots that 
could become collective gardens. Other 
researches, not developed in this report, 
concern the assessment of the impacts 
of nature in cities or, in collaboration 
with CEREMA and Météo-France, the 
hydro-meteorological modelling in cities 
for conceiving urban projects.

The studies claim to be systemic and 
multi-criteria. Connected digital cities 
and territories must provide services  
to the entire population, while reducing 
the cost of energy, the deterioration  
of the environment, and social division. 
The solutions are partially technical:  
we must know how to measure  
the impacts to understand the reality, 
create reliable and understandable 
indicators, but also perform simulations 
to test possible scenarios. They are also 
organisational and human: How to make 
applicable and acceptable to everyone’s 
interests a technical solution?  
These questions are at the heart  
of the research in the 4th axis.

anne.ruas@ifsttar.fr
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The impact of town planning  
on traffic and other nuisances
The Citedyne project, which was completed in September 2014, is part of an 
endeavour to develop a simulation tool to analyse the impact of urban planning 
projects on road traffic and nuisances caused in terms of noise pollution and air 
quality. Funded by ADEME and steered by CSTB, this project involved IFSTTAR 
(AME/EIA and COSYS/LICIT), the Cergy-Pontoise University, ENTPE, Air Rhône-Alpes 
and Grand Lyon. Under this project, IFSTTAR helped enhance the Symuvia traffic 
simulation models (allocation model, modelling of intersections and micro-regulation) 
and the format of the platform’s output data so as to provide the necessary input 
data for the air pollution (emission and dispersion) and noise environment evaluation 
models. Specific experimental tests were conducted to study the driving behaviour 
of low-speed light vehicles to model more accurately pollutant emissions and noise 
emissions. Modelling work was carried out on acoustic propagation in urban areas, 
notably by taking into account the dissemination of sound by building facades and 
the effect of street congestion on acoustic propagation. A specific data system was 
also set up to ensure the compatibility of the two simulation models: Symuvia for 
traffic and MithraSON for acoustic. Finally, the modelling chain was implemented 
in the Tonkin district of Villeurbanne and in two realistic developments that were 
analysed from the acoustic and pollution aspects.

joel.lelong@ifsttar.fr
delphine.lejri@ifsttar.fr

Monitoring sewerage systems
Following the Water Framework Directive 
of October 2000, French legislation 
requires that action be taken for the 
preservation and restoration of the 
quality of receiving waters. The COACHS 
project (Modelling and Applications in 
the hydraulics of sewerage systems) 
aimed to contribute to the deployment 
of instrumentation systems enabling 
continuous real-time monitoring of the 
collection process for effluents and 
discharge responsible for environmental 
degradation. Such monitoring is indeed 
an important factor in controlling 
discharges into receiving waters.
By pooling together various streams 
in fluid mechanics research it has 
been possible to set forth a method to 
determine the flow rate by measuring 
the water level within a channelled 
flow; a method to determine the flow 
released at the return pumping stations; 
a methodology to evaluate the flows 
preserved and those released at the 
sewer overflows, based on the analysis of 
boundary conditions, three-dimensional 
modelling of flows in the work under 

study and consideration of uncertainties 
when designing the relationship between 
water level in the spillway and the flow 
released. By the same token, it has been 
possible to clarify the influence of a 
singularity (bend or confluence) on the 
downstream flow and its impact on the 

positioning of a flow meter downstream 
from such a singularity. 
www.developpement-durable.gouv.fr/Appel- 
a-projets-2009.html

frederique.larrarte@ifsttar.fr

Symuvia traffic simulation model

Secondary currents  
for three filling rates

Velocity vectors:  
(a) 1 m downstream,  
(b) 10 m downstream and  
(c) 100 m downstream
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A dictionary  
of online participation
The project of a Critical and interdisciplinary Dictionary of participation 
was born within the scientific interest group “Democracy and 
Participation” under the aegis of CNRS with IFSTTAR as one of the 
founding partners. The objective was to develop a collective resource 
sharable between researchers and stakeholders, practitioners and 
policy makers, compiling the language through which one another 
define, practise and theorise citizen participation in the decision-
making process. In providing this reflection on the terminology in use 
in this area, the Dictionary did not purport to freeze definitions, or 
bring about a common language, but rather to explore the terminology 
practices of the motley world of researchers and stakeholders of 
participation in order to clarify the language used in the debates raised 
by public participation.
Publishing an online dictionary, rather than a paper edition, but a 
critical dictionary and not just a wiki, speaks of a choice in terms of 
method and deliverables. The 210 notices provided (120 already 
online) have been signed by their 160 authors, but they remain open 
to contributions from their readers according to precise rules for a 
scientific debate to take place. A textual analysis of the entire corpus 
identifies the commonalities among the entries and describes a 
semantic network that characterizes the area, while multiple tools are 
offered for navigation and search.
An unprecedented initiative, this dictionary has already found its place 
as an instrument of public debate on participatory democracy. 
www.dicopart.fr/ 

jean-michel.fourniau@ifsttar.fr

Calculation method  
for GHG emissions 
across the supply 
chain

Various browsing possibilities in the online Dictionary. 
Casillo I. avec Barbier R., Blondiaux L., Chateauraynaud F., 

 Fourniau J-M., Lefebvre R., Neveu C. et Salles D. (dir.), 
Dictionnaire critique et interdisciplinaire  

de la participation, Paris, Gis Démocratie  
et Participation, 2013, ISSN : 2268-5863

Assessment  
of the freight 
transport carbon 
footprint 
COFRET (Carbon Footprint of Freight 
Transport) is a collaborative project led 
by DLR Berlin with the participation 
of IFSTTAR’s SPLOTT team and 
funded by the European Commission 
from 2011 to 2014. Its results and 
deliverables are available on the 
project website. In the context of the 
European Union’s emissions targets, 
COFRET analysed the available 
methodologies for the assessment of 
GHG emissions across supply chains 
and made recommendations for a 
harmonized approach.
COFRET examined and compared 
many existing methodologies for 
calculating emissions from transport 
of goods and logistics and assessed 
their compatibility with the European 
standard EN16258. The project 

introduced the concept of supply 
chain element (SCE Supply Chain 
Element) as a unit of calculation of 
a harmonized and comprehensive 
approach.
One of the key outcomes of COFRET 
is the identification of gaps and 
ambiguities in the EN16258 standard 
in comparison to other standards (ISO 
14064/14067, GHG Protocol) and 
tools such as ECO TransIT. Based on 
case studies of actual supply chains 
and a sensitivity analysis, COFRET 

highlighted the fundamental criteria 
for comparability of results.
To open up the harmonization of 
calculation methods to a broader set 
of stakeholders, COFRET initiated, 
jointly with ISO, the signing of an 
“International Workshop Agreement” 
in January 2015. 
www.cofret-project.eu

antje.burmeister@ifsttar.fr
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Rethinking sustainable  
mobility in suburban areas
This project financed by the PUCA looked at how much leeway the suburban 
municipalities of the Île-de-France Region can benefit in terms of sustainable 
mobility. Although the majority of people believe that the car remains essential to 
support complex and flexible lifestyles in terms of schedules and destinations, it 
is also seen as a necessary evil, generating stress, fatigue and waste of time. Our 
investigations point out that four main changes would reduce car dependency 
in suburban areas. The first is a profound reorganization of the public transport 
offering, linking it more closely with the timing and geography of journeys. The 
second development would encourage the practice of telecommuting one day or 
more every week. The third trend is a significant increase in fuel prices, which 
the study however showed to be only a limited factor in the absence of serious 
alternatives to the “everyone-his-own-car” pattern (Automotism) but also seen 
to have an aggravating effect on socio-spatial inequalities. The fourth and last 
element is the development of communal resources (shops, services, leisure): 
it would further the tendency to anchor everyday life in the vicinity; a dynamics 
which, whilst creating social ties, can also promote shared use of the car.

anne.aguilera@ifsttar.fr 

How to promote 
drastic changes in 
terms of transport?
The RADINNOV project, Radical 
Innovations in Freight Transportation, 
investigated the conditions for the 
emergence and dissemination of more 
drastic innovations in France and 
Germany. It showed that these conditions 
are just as much dependent on project 
organizational modalities as on the 
structure of the transport sector or 
institutional context.
At the project level, beyond the need to 
combine various technical skills, sharing 
a common vision is essential. Managerial 
skills are the next requirement, which 
is not always an attribute of inventors. 
Moreover, the economic dimension 
should be part and parcel of the projects 
but it is often limited to an assessment 
of technological options. In Germany, 
the question of the market is raised in 
the very implementation of the projects 
through the creation of firms.
As an industrial field, transport 
tends to underestimate its systemic 
dimension: any component changed 
in a system affects the others and may 
reshuffle the positions between players. 
Technological innovations must therefore 
be underpinned by organizational 
innovations. In this regard, the large 
network of SMEs in Germany offers more 
alternatives to an over-reliance on big 
players in the projects.
Last but not least, financial support of the 
State is essential. However, the State also 
has a role to play in defining a scientific 
policy for transport. In this respect, 
the trend is towards a re-centralization 
of this mission in Germany, while 
territorialisation is favoured in France.

corinne.blanquart@ifsttar.fr

What might prompt you to use your vehicle less? 
(multiple answers possible)

Sharp rise of fuel prices  

Public transport better adapted to our journeys

Public transport better adapted to our schedules

Access to on-demand transport services  

Safe bicycle lanes to neighbouring communes  

Improved pedestrian ways

More shops and services within the commune

Possibility to work from home certain days  
(Currently employed: 38%)

Other 

You do not wish or cannot use your vehicle less 

27%

42%

13%

16%

8%

24%

27%

0%

23%

53%
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Electromagnetic interference  
on railway infrastructure  
The TREND project focused on 
the electromagnetic compatibility 
tests performed on rail vehicles and 
infrastructures. It targeted better control 
over those electromagnetic interferences 
liable to harm a) telecommunications 
services in the vicinity of the railway 
infrastructure and b) signalling and 
communication systems operated by 
the rail system. The project also aimed 
at devising measurement methods that 
are suitable for the analysis of transient 
electromagnetic interference. 
By designing disturbance source models 
and achieving a simulation of realistic 

systems, the TREND project helped 
identify parameters influencing the 
connection between the disturbance 
sources and systems suffering from 
the latter. These models, evaluated 
by comparison against experimental 
results, in turn helped define conditions 
typical of a “worst case.”
The measurement procedures were also 
combined with supervised classification 
treatments. Through laboratory 
emulation of various electromagnetic 
situations, an approach was developed 
to classify measurement data based 
on the quality of communications 

in service. It is thus now possible 
to analyse the electromagnetic 
environment on board a moving train 
and to deduce, without any data 
input from the network, the impact of 
prevailing electromagnetic interference 
on the quality of GSM-R signals 
received. 
www.trend-eu.org/ 

virginie.deniau@ifsttar.fr

Better diagnose the thermal performance  
of buildings to better address their flaws
European countries have pledged 
to reduce by a factor of 4 their CO2 
emissions by 2050. For this, they 
must commit massive renovations of 
the building stock which significantly 
contributes to consumption but which 
is at the same time an important source 
of potential energy savings. Harnessing 
this potential calls for specific thermal 
diagnostic actions on these buildings to 
better target and gauge the work to be 
done.
This was the purpose of the research 
conducted at the SII Laboratory under 
the MEMORY project. This project, 
funded by ANR between 2010 and 
2014, brought together a consortium 
of experts in building physics and 
modelling in order to develop a method 
for precise and quantitative diagnosis of 
the thermal performance of buildings. 
The resulting method combines 

measurements from sensors and 
simulation models.
With these two inputs, optimization 
algorithms will determine the values of 
the unknown thermal characteristics of 
the building such as material properties 
or performance of heating systems. A 
few days of field measurements will 
suffice to obtain a precise mapping of 
the main items of consumption in the 
building. With this mapping in hand, the 
client may decide on what work needs 
to be done with a clear idea of the 
resulting savings. 
http://bit.ly/1zC2LGZ 

alexandre.nassiopoulos@ifsttar.fr

Illustration of the EM environmental 
classification process developed as part 
of TREND 

Uncertainties of temperature 
modelling in a building  

without (grey curves)  
and with (blue curves)  
the MEMOIRE method
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AME-SPLOTT 
ANDRIANKAJA HOLIMALALA DINA
Carbon footprint assessment of the logistic sprawl of 
courier companies in Île-de-France.
Proposal for optimising the energy efficiency of urban 
delivery in Paris

COSYS-SII 
BROUNS JORDAN
Development of numerical tools 
for building energy audits

COSYS-SII 
CESAR WILLIAM
Pollution sensors and numerical models  
for monitoring the indoor air quality

AME-LVMT 
CHANDAKAS EKTORAS
Modelling congestion in public transportation networks

TS2-LMA 
CLAUX MARTIN
Inter-municipal cooperation, mobility policies  
and development trajectories across the Marseille  
urban area

GERS-EE 
HEMMERLE NICOLAS
Sediments in water treatment facilities: the relationship 
between sedimentary dynamics, local conditions and the 
hydrological context

COSYS-LEOST 
MILI SOUHEIR
Characterisation of the electromagnetic railway 
environment for the recognition of critical electromagnetic 
conditions

AME-DEST 
NGUYEN QUANG NGUYEN
Link between time and individual mobility and CO2 
impact on various residential areas in France (virtuous 
townspeople, but only during the week?)

AME-SPLOTT 
RAIMBAULT NICOLAS
Steering the logistical development of the metropolis: 
peri-urbanisation, spatial planning and metropolitan 
competition. The Parisian basin case and foreign insights

AME-LVMT 
RUAULT JEAN-FRANÇOIS
Accessibility of consumer supplies:  
what are the impacts on community development?

Theses

ALAIN L’HOSTIS 
AME-LVMT
Detour, pause and optimality. Essay on distance and its 
contributions to transport and urbanism

PHD
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EXPERTISE

Deformed shape of a block (40 m x 30 m x 10 m) from the power station 
after 40 years of ASR and isovalues of the vertical displacement. the block 

represented in this figure accounts for 1/4 of the power station (three 
other blocks are situated in sequence one after the other). Its dimensions 
are approximately 40 m in length, 30 m in width and 10 m in height. The 

maximum displacements are in the order of 3 to 5 mm (note that the 
deformations were magnified to make them visible on the figure)

Veytaux power  
station: modelling the 

effects of the alkali–silica 
reaction (ASR)

The Swiss hydroelectric power station of 
Veytaux was built in 1968. Very early on 
spurious movements of the reinforced 
concrete slab supporting the facilities 
were seen to have developed, as a result 
of an alkali–silica reaction (ASR) within 
the load-bearing parts. IFSTTAR, known 
for its expertise in the management and 
modelling of works made of concrete 
suffering internal swelling reactions, was 
approached by the Stucky design and 
engineering firm to help them advise the 
facility’s operator.
The Institute contributed by 
helping design the power station’s 
instrumentation and perform a finite 
element modelling using the RGIB 
module (internal swelling reactions 
within the concrete) developed as part 
of the CESAR-LCPC software. Based 
on the meshing made by ITECH, the 
structure’s behaviour was simulated 
from the end of the construction work to 

this day. The swelling reactions induced 
by ASR were adjusted by means of both 
on-site measurements and the results 
of residual expansion tests on core 
samples from the power station. After 
the model had been fine-tuned, it was 
possible to predict the behaviour of the 
concrete structure for the next 60 years.
The respective magnitudes of these 
shifting movements, and more 
importantly the relative displacements 
between various points of the structure, 
which induce deformations within the 
pieces of equipment (such as pumps, 
turbines, alternators...) anchored 
into the slab, were then supplied to 
the operator who used these values 
to adjust their management policy 
(equipment adaptations, verification of 
induced stresses in the piping, project 
of a new power station…).

jean-francois.seignol@ifsttar.fr
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Like each year, researchers and engineers from the five departments have 
undertaken, on top of their research activities, numerous expert assessment 
assignments in France as well as abroad.

One of IFSTTAR’s main missions, 
expert assessment, is performed for 
parent ministry departments, other 
administrations and organisations 
to whom they are affiliated, local 
and regional authorities, European 
and international institutions, 
professional associations, companies 
and user associations.

In this activity report, some examples 
of IFSTTAR’s various areas of 
expertise are presented in relation 

to: transport infrastructures (the 
Nantes tramway), energy production 
facilities (the VERCORS project, the 
Salanfe dam), transport materials 
(the project for an automated vehicle, 
the breakdown of a gondola, taking 
ergonomic and human factors into 
account for a rail traffic control 
system), road safety (participating in 
a committee of experts on the French 
National Council of Road Safety) and 
risks (development of Hazard and 
Risk Maps of flooding in Croatia)…

These examples illustrate the 
Institute’s desire to assist its partners 
by encouraging the performance of 
expert assessments by its researchers 
and engineers.

A project concerning this topic 
(definition, guidance, and support) 
was formally launched at the end of 
2013.

dominique.mignot@ifsttar.fr 
jean-michel.torrenti@ifsttar.fr



Investigations in underground networks
As part of the anti-damage reform related to works conducted close to underground 
networks, the Sounding and Imaging Laboratory, a Department of GERS, joined with 
DGPR to help develop methodologies to detect underground networks for further 
investigations. 
Among the actions conducted is the drafting of a “Book of recommendations” designed 
for detection and geotracking contractors as well as their principals. This book will compile 
the best practices both in terms of acquiring the technical means best adapted to one’s 
needs as in terms of qualifying the people who will be assigned to operate the latter. 
Besides, one or two virtual worksite reports are planned to complement this book of 
recommendations as practical examples.
In July 2013, in the same context, IFSTTAR had jointly organised with CEREMA and 
DGPR a technical day dedicated to the radar technique. A geophysical test site with buried 
pipelines has been built at IFSTTAR’s centre in Nantes. The pipelines will be regularly 
tested with the radar method (or any other geophysical method to be tested in order to 
further identify best practices).

xavier.derobert@ifsttar.fr

New coastal road in 
the Reunion island: 
implementation of the 
performance-based 
approach
The new coastal road of Reunion Island 
is a momentous project which will 
replace 12 km of the existing coastal 
drive linking up Saint-Denis and La 
Possession, as it is threatened with rock 
falls and tidal waves during cyclonic 
events, by a road which will partly consist 
of a 5.400 m-long pre-stressed concrete 
viaduct running above the sea.
Given the cost (Euro 1.6 billion) and 
sheer scale of the project, the Client, 
Reunion Island region, decided to 
follow a performance-based approach 
in order to guarantee the sustainability 
of the works over the scheduled service 

lifetime of 100 years. With this approach, 
combined with the more conventional 
one based on the formulation and 
mechanical resistance of concretes, one 
defines performance indicators such as 
concrete porosity and gas permeability. 
These indicators should not exceed 
a limit value so as to make sure no 
corrosive agents will reach and corrupt 
the metal framework of the reinforced or 
pre-stressed concrete.
As a matter of fact, in Reunion, local 
aggregates are of volcanic origin and so 
highly porous by nature. It is therefore 
difficult if not altogether impossible to 
secure values below the thresholds, and 
particularly so for porosity indicators. 
As it would seem unreasonable to 
import aggregates, EGIS, acting as the 
project’s Main Contractor, called on 

IFSTTAR’s experts to consult with the 
relevant contractors in order to establish 
thresholds which, by also acting on 
the concrete coatings, would make it 
possible to obtain an equivalent level of 
sustainability to that currently imposed 
for public works, even though concrete 
porosity is indeed significant. This study 
highlighted solutions that were very 
similar for all works and paved the way 
for other possible options to be explored 
as part of the national PERFDUB project 
(performance-based approach for the 
sustainability of concrete structures) 
in order to evolve recommendations 
towards the performance-based 
approach. 

jean-michel.torrenti@ifsttar.fr
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Viaduct of the new coastal road 
in Réunion
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Dyke reinforcement using 
the Deep Soil Mixing 
technique: experimental 
worksites
In the framework of reinforcing the Loire 
river dykes, IFSTTAR and CEREMA were 
solicited by DREAL Centre to assess 
a reinforcement technique recently 
used in France, namely Soil Mixing and 
more specifically the deep soil mixing 
technique. 
This technique consists in first digging 
a pre-trench, 1-metre deep and 60-cm 
wide, then mixing the existing soil over 
an extra depth of 8 metres, blending in 
some additional reinforcement material. 
In the case of the dry method, cement is 
spread in powder form and mixed in with 
water. In the wet method, slurry is mixed 
with the existing soil based on a pre-
determined water/cement ratio.
The advantage of both methods is to limit 
excavation material and its subsequent 

transportation for disposal. The mixed 
material, however, is characterised by the 
presence of areas that blend less well and 
therefore rather heterogeneous. 
IFSTTAR leveraged on its experience in 
terms of sustainability of the materials 
processed via the Soil Mixing method, 
as part of its monitoring of structures 
constructed using said method. The 
results will enable the Contracting 
Authority, DREAL Centre, to better define 
and oversee the works related to the said 
technique for the various dyke sections 
to be later reinforced. IFSTTAR also 
contributes to the drafting of a guide on 
the reinforcement of dykes as part of the 
competent French committee on dams 
and reservoirs (CFBR).

alain.lekouby@ifsttar.fr

Evaluation  
of a mobile equipment 
to be deployed on 
European railways
As per applicable standards, any 
mobile radio equipment of the 
GSM-R railway communication 
system should be certified by an 
independent body and secure a 
CE compliance certificate plus an 
operating authorisation from the 
competent national authority before 
it can be used on the railway network 
of a European country. The Swiss 
national security authority OFT (Office 
Fédéral des Transports) filed an 
acquisition request, prior to a service 
quality assessment, for a SNCF’s CAB 
Radio, a GSM-R equipment designed 
for use on the French, Belgian, Dutch, 
German, Swiss and Spanish railways. 
To this end, SNCF commissioned 
CERTIFER, an independent body, to 
assess the service quality compliance 
of its radio mobile system (CAB 
RADIO). CERTIFER called on the 
expertise of the research workers of 
IFSTTAR’s COSYS-LEOST Laboratory 
in terms of assessment of GSM-R type 
communication devices. IFSTTAR 
conducted its evaluation work in 
accordance with the CERTIFER quality 
procedure. A detailed evaluation 
plan was subsequently defined 
specifying, amongst other things, the 
scope of evaluation and repository. 
The various documents produced by 
SNCF were analysed together with the 
reports for those tests carried out at 
the laboratories of SNCF-Infra (PSI). 
The findings and results of analysis 
of both evaluated software versions 
are documented in two confidential 
reports submitted in October 2014.

charles.tatkeu@ifsttar.fr

(a) Cement spreading and 
(b) TRENCHMIX during the 
construction work
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Quality of the soil of community gardens in Nantes:  
assistance to differentiated management in case of contamination
The city of Nantes has for the last  
30 years supported the development  
of community gardens across its territory. 
Close to 1,000 plots have been listed 
to date, distributed across 25 sites and 
managed by some 18 associations 
with the backing of the competent 
department, Service des Espaces Verts et 
de l’Environnement (SEVE). This spoke 
of a real political commitment in terms 
of planning in an increasingly dense city 
where the aim is now to extend the offer 
of community gardens across the whole 
town. Such urban densification usually 
involves reclaiming urban wastelands that 
were hitherto home to potentially polluting 
industrial and artisanal activities. Keen to 
protect the health of families consuming 
the produce of their plots in such 
community gardens, the city of Nantes 
has implemented soil assessments for 

these garden sites since 2011. If any of 
these are diagnosed to be contaminated, 
IFSTTAR, in partnership with BRGM 
and the university of Nantes, conducts 
experts’ assessments to map out the 
contamination over one or more plots 
and thus determine the source of such 
contaminations. The proposed method 
combines a documented historical 
approach with on-site measurements 
of the trace metal contents in the soils. 
This otherwise costly in-depth study is 
made possible by resorting to a portable 
X-ray fluorescence measurement 
technique. One of the outcomes was 
to be able to provide the city of Nantes 
with a differentiated approach to manage 
contaminated zones within the same 
garden.

beatrice.bechet@ifsttar.fr

Comparison of an observed hydrograph to 
those hydrographs simulated  

with the various assessment methods  
for rain intensity 

Taking into account rainfalls in the modelling of sanitation 
systems: case of the Boulogne-Billancourt watershed
Taking into account the variability in space of rainfields in hydrological modelling is both 
an important scientific challenge and a demand for operational services, which can 
thus obtain in real-time rainfall intensity mappings measured via weather radar systems. 
Radar images provide a detailed picture of a rainfield’s spatial variability, which is not 
achievable with regular rainfall networks. In this context, the study conducted aims to 
assess how sensitive the model used for the sewage network of the 5.6 km² Boulogne-
Billancourt watershed is to rainwater ingress: data from two pluviometers and rain 
intensity images from the weather radar system based in Trappes (PANTHERE data and 
CALAMAR data) were used to this end. Eleven rain events were surveyed with one of the 
aims being to relate the findings to the spatial variability of the considered rain spells. 
For rain events showing little variability, the data from the two pluviometers are sufficient 

to satisfactorily model the hydrographs at 
the outlet of the watershed. On another 
hand, for rain events with high spatial 
variability, radar data seem to be necessary 
to model the hydrographs, irrespective of 
the bias affecting the radar-originated rain 
measurement.  

isabelle.emmanuel@ifsttar.fr

Portable X-ray fluorescence 
measurement technique 
for trace metal contents in 
garden soils
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Simulation and acquisition 
of images amidst fog for 
Quebec’s National Optics 
Institute 
Computer vision has many applications 
in the field of transport, and cameras are 
increasingly used to equip infrastructures 
and vehicles. Nevertheless, artificial 
vision suffers the same limitations as 
the human eye when lighting or weather 
conditions are not favourable. This is 
the reason why IFSTTAR has for many 
years, and oftentimes alongside CEREMA, 
endeavoured to characterize, model, 
simulate, and possibly mitigate the 
degradation of visibility, especially when 
caused by fog. The tools and knowledge 
derived from this work are leveraged in 
different ways, including in the form of 
experts’ assessments. 
An instance of this is the PROF-LCPC 
ray tracing software, which can be used 

to simulate the propagation of light and 
the acquisition of images in a scattering 
medium such as fog. Used by IFSTTAR 
for its research programmes, it has also 
been freely distributed for ten years 
and IFSTTAR was asked several times 
to assist in its implementation. The 
latest application to date came from the 
National Optics Institute in Quebec, for 
simulation and acquisition of images in 
the fog, in preparation for a sensor test 
campaign in CEREMA’s artificial fog room.

eric.dumont@ifsttar.fr

Application and 
evaluation of an 
operational method 
to identify nuisance 
in situations of multi-
exposure 
With the on-going urbanization 
and the ensuing development of 
transport systems, situations of 
multi-exposure to noise have been 
found to be increasing, especially in 
urban or suburban areas. Up to now, 
the French regulations on transport 
noise have considered separately the 
various noise sources (road, rail, air). 
This approach fails to identify the 
health impacts on the local residents 
near the relevant infrastructures 
resulting from exposure to several 
types of noise sources. This prompted 
the Noise and Physical Agents 
mission of the ministry of Ecology, 
Sustainable Development and Energy 
(MEDDE) to commission a study 
from the Competence and Innovation 
cluster “Acoustics and Vibrations» 
of CEREMA. The aim of this study 
was to use mapping data in order to 
validate a method to determine the 
respective contribution of each source 
to the overall discomfort suffered by 
residents. The main purpose is to 
compare the calculated global index 
against the discomfort expressed by 
multi-exposed individuals based on a 
survey in 4 exposure configurations 
across 8 sites in France and for a 
sample of 1,000 people.
To this end, IFSTTAR was approached 
by DGPR (Directorate General for 
Risk Prevention) to contribute its 
expertise to help in conducting the 
survey and analysing its findings. 
More precisely IFSTTAR focused on 
the choice of surveyed sites, devising 
and circulating the questionnaires, 
taking part in the critical discussion 
meetings on the findings and 
providing a critical proofreading of the 
final report.

chrystele.philipps-bertin@ifsttar.fr

Assessment of the ATMO’PARC® in-vivo experiment
The Atmo’Parc® experiment was evaluated in the context of the AMI AIXPÉ 2012 
study entitled “In-situ and in-vivo experimentation of innovative projects on the 
francilien territory”, an initiative supported by the Région Île-de-France and Paris 
Région Lab. The main objective was to analyse the fuel consumption of vehicles within 
a fleet to identify possible engine flaws.
The tested method was aimed at pinpointing vehicles with engine malfunctions based 
on the analysis of their fuel consumption over several months. The scope of the survey 
was a fleet of about one hundred diesel vehicles from the Veolia Environnement 
company. Confronting the detected values to the diagnostics by chemical analysis of 
the vehicles’ exhaust gases showed a good overall consistency of the results and made 
it possible to endorse Atmo’Parc® as a relevant method to identify those vehicles 
requiring engine maintenance of some sort to curtail their consumption and pollutants 
discharges.
Despite some reservations, in the current context of researching quick fixes to mitigate 
the impact of vehicles --and in particular those with diesel engines-- on the quality 
of urban air, it seems wise to encourage this eco-maintenance approach, as per 
action No. 18 of the Plan d’Urgence pour la Qualité de l’Air (contingency plan for air 

quality). This tool would facilitate the 
deployment of engine diagnostics 
within those firms that have 
implemented a fleet consumption 
monitoring programme and it would 
be easier to target the maintenance 
of their engines as the latter are 
increasingly weakened by the ever 
more sophisticated depollution 
systems.

didier.pillot@ifsttar.fr

Atmo’Parc® tested at Veolia 
Environnement

84 - ANNUAL REPORT 2014



Floods in the Languedoc Roussillon region during the 
autumn of 2014: in the field to reconstruct data
From mid-September to mid-October 2014, several heavy rain spells in turn affected 
the departments of Hérault, Gard and Ardèche. The flooded watercourses subsequently 
caused very extensive damage such as, for example, in the village of Saint-Laurent-
le-Minier (photo). As is often the case during such heavy rainfalls, the most severe 
floods occurred in the smaller streams, which are seldom equipped with measurement 
systems. Very scarce information was therefore available on the actual intensity of the 
observed phenomena. To make up for this lack of observations, in November 2014 
IFSTTAR coordinated a fact-finding effort to reconstitute a detailed set of data on how 
the event unfolded and how intense the floods were (flow rates of the watercourses). 
This investigation relied on field values sampled (water levels reached, flow section) and 
on collected testimonies. This investigation, conducted in the framework of the Hymex 
research programme, also followed up to a demand of MEDDE’s directorate general for 
Risk Prevention which sought to document these events as best as possible in order 
to ease further interventions by the local agencies in charge of flood prediction and 
prevention. The investigation called upon 27 people from 6 laboratories. After analysis, 
the data collected yielded some 64 estimates of peak flood flows distributed across the 
various affected watercourses.

olivier.payrastre@ifsttar.fr

Cyclists wearing helmets,  
an issue for road safety

Road safety:  
CNSR experts  
focussing on high-risk 
groups

After an initial report that suggested some 
“breakthrough” measures to halve the 
number of fatalities or severely injured 
victims on French roads by 2020 (see 
2013 Annual Report), the experts of 
National Road Safety Council (CNSR; 
amongst whom six from IFSTTAR) 
produced a second report in June 2014, 
focusing this time on high-risk 

groups such as young drivers, cyclists, 
motorcyclists and senior drivers.
Among the many measures proposed 
are for young drivers a toughening of the 
probationary license whereby a second 
training phase would be instituted after 
their licensing and an “accompanied 
driving” experiment conducted from 
the age of fifteen; for cyclists, are 
considered the extension of the number 
of cycle lanes, encouraging improved 
visual salient markings, deployment 
of a behavioural education policy and 
strong incentives to wear helmets; for 
motorcycles users, a training scheme 
more geared to road safety, promoting 
the use of clearly visible clothing, 
improving braking performance, and 
a strong inducement to wear integral 
helmets and inflatable jackets; as for 
the more senior drivers, they would be 
encouraged to drive vehicles adapted 
to their specific impairments, if any, 
specific coaching from driving instructors, 
more involvement from medical staff 
whilst forgoing the idea of systematic 
tests for the more senior drivers, and 
the development of alternative mobility 
solutions to replace automobiles.

bernard.laumon@ifsttar.fr
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SCIENTIFIC AND TECHNICAL  
MULTIMEDIA DOCUMENTATION 

IFSTTAR’s implication in the move toward  
the free access to the results of publicly funded research 
IFSTTAR wishes to ensure the largest 
diffusion of its research scientific 
publications. After having signed 
a partnership agreement in 2013 
favouring open archives and HAL, and 
announced its internal tool dubbed 
Madis, IFSTTAR is currently developing 
the requirements for the Horizon 2020 
programme, in having Madis accredited 
by Open AIRE (https://www.openaire.eu), 
a participatory European infrastructure 
of Open Access to scientific 
publications and to research data.
Indeed, within the framework of 
the Horizon 2020 programme, the 
beneficiaries of projects in research 
and innovation that are financed by the 
European Union are obliged to provide 
free access to the scientific publications 
via a submission completed as soon as 
possible, and at the latest on the date 
it appears in an archive recognised and 
used by OpenAIRE.

OpenAIRE has accredited and 
taken in Madis on 13 January 2015. 
Nearly 16,500 records, representing 
IFSTTAR’s scientific production since 
2000, of which 4,800 have free access 
attachments, can already be found in 
OpenAIRE.
IFSTTAR also continues its 
collaboration with the OECD’s 
International Transport Research 
Documentation (ITRD –  
http://www.internationaltransportforum.
org/jtrc/itrd/), by posting its scientific 
publications dealing with transport to 
the Transport Research International 
Documentation database (TRID –  
http://trid.trb.org/). As a result, almost 
450 records have been integrated to 
the TRID in 2014, adding particularly 
to the data of the TRB in United States, 
the BASt in Germany, the SWOV in 
Holland, the VTI in Sweden, and the 
ARRB in Australia.

Filling the HAL national archives, 
via the HAL-IFSTTAR collection, has 
continued, since 1,155 references of 
scientific publication were entered into 
it from Madis in 2014.
In this way, while entirely fulfilling the 
free access obligations of the Horizon 
2020, IFSTTAR actively continues its 
capitalisation policy and the diffusion of 
its expertise.
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EDITORIAL POLICY

IFSTTAR’s publications
The two objectives that guided the 
definition of the Institute’s new 
collections, thus replacing the historic 
INRETS and LCPC collections, were to 
strengthen the identity of the offer and 
add a 100% digital option.
From 2015, IFSTTAR’s publications will 
be available in five collections, and each 
is geared toward a specific readership 
and presents a visually distinct format:
• Techniques & Méthodes (Technics & 
Methods)
• Ouvrages Scientifiques (Scientific works)
• Ouvrages Open Access (Open Access 
works)

• Cahiers Interactifs (Interactive books)
• Actes Interactifs (interactive acts) 

The idea of a thematic series was chosen 
in order to ease the search for books in 
the collections, allow targeted promotion 
measures, and to clarify editorial 
management.

Since IFSTTAR’s online library has been 
functioning now for one year, it is possible 
to draw initial conclusions about its 
launch and of IFSTTAR’s new policy in 
relation to diffusing its archived content 
by Open Access.

In 2014, 1,300 visitors used IFSTTAR’s 
online bookshop. ¾ of these visitors 
were from France, while the rest were 
essentially concentrated in French-
speaking African countries, Belgium and 
Canada.

Overall, 1,000 works were published, 
60% in paper format and 40% via 0pen 
Access, respectively.

5 books have been published by IFSTTAR in 2014

Survey 
Harmonisation with 
New Technologies 
Improvement 
(SHANTI). 
Recherche R287
ARMOOGUM, J 
(Dirs). 2014. 203p. 
.

Diagnosis of 
the stability 
of abandoned 
underground 
quarries.  
2014. 104p. 
Technical guide, 
DIAGCAR.

J.-P. LEBACQUE,  
M. ARON et  
N. FARHI (Dirs.). 
Modelling of 
transport networks: 
Actes of GERI SMRT 
2011. 2014. 98p. 
A136.

Mechanical 
assessment 
of engineering 
structures using 
curvometry. 2014. 
22p. ME82 testing 
method.

GEORAIL 2014 
2nd International 
Symposium 
on Railway 
Geotechnical 
Engineering . 
2014. 678p. Actes, 
ACTGEORAIL14.
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PROMOTING RESEARCH, 
INDUSTRIAL RELATIONS

A 
lot happened in 2014 for continuing to structure a pro-
moting system in order to develop patents, subsidiaries 
and participations of IFSTTAR. In order to support the 
negotiation with financial partners, an important pro-

cess of reflection aiming at establishing a guide for negotiating 
intellectual property provisions was carried out. This work should 
result in preliminary testing in 2015, before general diffusion.
A project for improving the tools of promoting research results 
was undertaken. It has been dubbed “e-showroom”, and is com-
posed of the following stages: a modest approach in the form of 
a catalogue, then a specific work on presenting the highlights 
of the technology, its applications and potential benefits, is 
currently being evaluated via an initial pilot program. 
In continuing with promotion, considerations were initiated on 
how to improve Institute practices in terms of encouragement 
and accompaniment of innovative solutions development, taking 
into account the upstream/downstream production chain.
As for IFSTTAR’s subsidiaries, development initiatives will go 
hand in hand with SATT incubators from this moment on. As a 
result, support for two researchers at the LIVIC Laboratory was 
provided in 2014: their project dealt with automating parking 
spaces in order to optimise the urban space taken up by parking. 
Named “Stanley Robotics”, the project aims at offering com-
plementary new services linked to dropping off and picking up 
one’s vehicle. Finally, let’s not forget the merger of LIER S.A./
TRANSPOLIS S.A.S. in 2014.
In terms of becoming closer with the business community, 
2014 was satisfying from a contractual standpoint, with 1M€ 

of additional revenue as compared to 2013, and which is due 
to the pertinence of our research proposals in various calls for 
projects, supported by a strong rallying of our research teams 
to wrap up new contracts.

brigitte.mahut@ifsttar.fr

Brigitte Mahut 
Director in charge of
partnerships and resources
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2014, A YEAR OF TRANSFORMATION  
FOR IFSTTAR’S SUBSIDIARIES 

TRANSPOLIS 
SAS
TRANSPOLIS SAS is a company that 
was formed on 8 November 2011 to 
conceive and set up a shared platform for 
assessment, development and validation 
of new mobility solutions, and urban 
public transport. It was initiated by the 
public transport subsidiary in the Rhone-
Alps, under the careful guidance of the 
competitiveness cluster, LUTB Transport 
& Mobility Systems. Over the year, 
IFSTTAR has temporarily become the 
majority shareholder, following the merger 
that took place in 2014. LIER S.A.’s road 
safety infrastructure certification activities, 
which are part of its public service 
mission, were totally integrated into the 
new entity, retroactively from January 
2014.
In line with its road map, in 2015 the 
company will begin numerous operations 
for raising funds from public and private 
investors to guarantee the financing of 
the required investment programme 
for realising new test tracks, as well as 
the creation of the first full-scale urban 
laboratory in Europe.
IFSTTAR assumes the role of incubator, 
actively contributing to setting up this 
public/private collaborative research 
and innovation platform, as much 
in its involvement in the preparation 
and the structuration of the scientific 
board’s activities as the initial reference 
shareholder, as in its active participation 
in the first collaborative innovation 
projects. For the project’s concrete 
realisation, the Institute is acting as the 
primary beneficiary of the Fromentaux 
site, and is responsible for the project 
management of the platform’s initial 
infrastructure development investments. 
In 2014, Transpolis S.A.S. made 
arrangements to simultaneously raise 
its own funds in 2015, to prepare the 
lad occupation agreement, and the 
exploitation of the Fromentaux site – a 
useable surface area of 80 ha – with 
IFSTTAR, and to formalise the exclusive 
handling of the external clients at La 
Valbonne’s supplemental 60 ha testing 
centre with Renault Trucks.

CIVITEC
In line with its mission to support 
technological transfer to the industrial 
market, IFSTTAR granted support to its 
founders and researchers, to participate 
in the creation of the start-up CIVITEC at 
the end of 2009. After having built a team 
dedicated to the pre-manufacturing of 
the SiVIC® technology developed by the 
LIVIC Labs, CIVITEC was able to confirm 
the actual emerging market demand for 
a 3-D modelling platform and ultra-
realistic simulation for captors and their 
surroundings. The new industrial tool Pro-
SiVIC® has become a veritable simulation 
tool for the validation of sensors onboard 
from the conception phase all the way 
through to final performance tests. These 
assistive devices to onboard sensors - 
which allow to take into account a whole 
group of elements to prevent accidents - 
are a critical challenge, particularly for the 
automobile and aeronautics industries. 
The concept of active security was, by the 
way, recently integrated into Euro NCAP 
certification tests during the pre-accident 
phase. These industrial issues strategic to 
numerous international groups go beyond 
the Institute’s capacities and experience. 
The French group ESI purchased 
80% of the company at the end of 
March 2015. They plan to accelerate 
the manufacturing and commercial 
development of the CIVITEC technology, 
using its experience in security and its 
global business network.

CERTIFER
The CERTIFER association aims to 
promote high-level French expertise and 
ensure interventions for the assessment 
and certification of electronic and 
computerised systems, including onboard 
and/or complex ones, requiring a very 
high degree of security. Created in 1997 
with significant support from IFSTTAR, 
CERTIFER has become a European 
reference in railway certification. 
Following the ambitious objective of 
becoming an international reference in 
railway certification, that being within a 
competitive context dominated by global 
actors, CERTIFER chose to join up with 
the APAVE Group, while keeping its 

preeminent role in the governance of the 
new device and in close cooperation with 
the entire French rail sector. And that is 
how CERTIFIER S.A. was created at the 
end of 2014. The Association CERTIFIER 
holds 65% of the company and APAVE 
35% held by, for whom CERTIFIER S.A. 
has become the “guided transport” hub. 
To the benefit of both parties, this major 
initiative consolidates CERTIFIER’s 
capacities to promote and develop its 
export activity, while simultaneously 
allowing the expansion of its spectrum 
of services, thanks to the addition of the 
APAVE Group’s performance in technical 
monitoring. The partner APAVE has 
invested 2M€ and has made available 
its network of national and international 
locations.
The corporate aim of the new company 
CERTIFIER S.A. covers all the monitoring, 
assessment, certification and training 
activities as relates to guided ground 
transport systems, along with its sub-
systems and components. The 10M€ 
goal should be reached within the next 
fiscal year.

2014-2015, 
successful  
launch for 
many emerging 
companies
Among the previously incubated 
projects, let’s emphasise the success of 
LOGIROAD, which began its business 
with record sales of 102k€ in 2012, 
mostly thanks to the GIRR software, 
marketed under an IFSTTAR’s licence. 
2013, however, was much more shaky, 
ending up with a turnover of 40% less, 
around 60k€. The 530k€ turnover made 
in 2014, in France as well as in other 
countries, provides proof of the company’s 
relevant technical proposal and confirms it 
is successfully up and running. 
The exploitation of the patent “Origin 
destination trajectories” (co-owned by 
IFSTTAR and CNRS), which allows the 
precise analysis of trajectories taken 
by users at a complex intersection, in 
particular, should gradually round out 
their offer.
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SOCIO-ECONOMIC  
RELATIONS 

Contractualisation 
with our partners 
In 2014, IFSTTAR signed 162 
contracts for a total amount of over 
€ 12.4 M. Namely € 1M up year on 
year in a rather unfavourable context 
with the enduring economic crisis 
and also due to the fact that 2014 
was sandwiched between the end of 
the 7th PCRD and the beginning of 
the H2020. In other words 2014 was 
almost an “anti-climax” in terms of 
contract signings with the European 
Community. Such growth is ascribable 
to two factors: on the one hand the 
core business areas of our Institute 
were often quoted in the call for 
tenders of public funding bodies 
(ANR, ADEME) and on the other hand 
our departments globally rallied to 
boost their contract-origination activity. 
In an increasingly demanding and 
professional environment, which 
bolsters competition between 
the players involved, IFSTTAR 
complemented its mechanism to help 
researchers and engineers wishing 
to initiate projects. Thus, besides 
the support from administrative and 
promotion units, another team was 
created in January 2014. Its purpose 
is to help agents set up and coordinate 
projects. This team very soon found 
its footing and was already able to 
assist in the preparation of some forty 
projects in 2014. The team applied for 
an in-house evaluation after 9 months 
of operation and the latter confirmed 
its usefulness and efficiency. 
Besides, IFSTTAR is eager to promote 
framework contracts with its major 
partners. In addition to the signing of 
a framework contract with CEREMA, 
IFSTTAR thus entered into four 
new framework-contracts in 2014. 
These allowed the Institute to team 
up with three new business partners 
(Michelin, EDF, Mitsubishi Electric) 
and one industrial and commercial 
public undertaking (EPIC; CNES). This 
involves a dual benefit: it simplifies 
the setting up and administration 
of specific agreements and helps 
keep up the relationships to foster 

long-lasting synergies. This policy will 
continue to prevail. 
In 2014, IFSTTAR both confirmed 
and clarified its strategic position 
vis-à-vis the PIA (Programme for 
Future Investment projects), and 
more specifically on the TRI/ETI 
(Technological research Institute 
/ Energy Transition Institute). The 
dedicated working group established 
in 2013 formalised the Institute’s 
initial approach on two keys issues: 
intellectual property (IP) and staff 
supplying agreements (MAD). 
IFSTTAR thus anticipated the 
negotiations that took place within 
each TRI/ETI in order to prepare 
the corresponding conventions 
and agreements. After a first MAD 
agreement engaged in 2014 within 
VeDeCoM, some 25 agents of IFSTTAR 
will thus be made available in 2015 
within two TRIs (Railenium and 
System’X) and two ETIs (VeDeCoM 
and Efficacity). The context of these 
MADs was outlined in 2014; they will 
for the most be on a part-time basis. 
Equipex Sense-city was nearly 
completed in 2014 and its 
commissioning was scheduled for 
early 2015, with a promotional seminar 
to make it official in March 2015. The 
research activity around the thematic 
of Sense-City remained quite busy with 
industrial contracts signed in 2014. A 
European project (Proteus), officially 
endorsed at the end of 2014, will 
generate significant scientific activity in 
connection with Equipex.

philippe.dupuy@ifsttar.fr

Additionally, IFSTTAR has continued 
its mission of promoting the results of 
its research and work in technological 
development. To wit, the Institute has 
strengthened its level of accompaniment 
for researchers who desire to create 
their company based on knowledge 
management and the results of their 
research.
The sub-directorate VITTE – Valorisation, 
Innovation, Technology Transfer and 
Entrepreneurship – has notably supported 
the initiative of two IFSTTAR researchers 
in partnership with French incubators and 
the Laboratory for Vehicle Infrastructure 
Driver Interactions (LIVIC, of the COSYS 
Department at IFSTTAR). This project thus 
led to the creation of the company Stanley 
Robotics at the beginning of January 
2015. This fledgling company is targeting 
the development and commercialisation 
of an automated valet service to increase 
full occupancy of saturated car parks. 
A contract for the transfer of expertise 
was signed between the company and 
IFSTTAR. A new incubation project is also 
under way: “ECOTROPY”.

dominique.fernier@ifsttar.fr

Yann Goyat, former IFSTTAR researcher, now manager of Logiroad
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DEVICES
ClaireSITI, Intelligent system  
for Intermodal urban passenger transport
The ClaireSITI platform is a major 
asset at the service of academic 
and partnership-based research for 
intelligent and multimodal mobility. This 
system allows integrating multimodal 
transportation data, supervising in 
real-time the operation of all types of 
networks, analysing their performance 
(in terms of service quality, GHG 
emissions…) and contributing to the 
provision of mobility assistance services 
(information/guidance for passengers, 
car-pooling, operation in cases of network 
disturbance or crisis…). This platform 
also provides aid-to-decision making 
for network operators and transport 
authorities in the framework of a multi-
criteria approach.
In 2014, projects were launched for 
CLAIRE-SITI to serve as a demonstration 
and testing platform for the Eco-
Mobility research and development 
programmes of the VeDeCoM Institute 
as well as for the “Living Lab” of the 
Seine Saint Denis French Department 

on multimodal regulation and mobility-
related information. It is designed to be 
built into industrial and service chains. 
Last but not least, it aims to become 
a reference asset at the service of the 
State and transport authorities with 
the development of themes such as 
data quality, certification, as well as 
the implementation of interoperable 
services. At international level, two 

projects were tendered for, one of which 
with India (INDIRA project in New Delhi) 
for the development of a multi-criteria 
supervision cockpit and the other one 
with China in Shenzhen for an aid-to-
decision making system in the context of 
multimodal operation. 

gerard.scemama@ifsttar.fr
mustapha.tendjaoui@ifsttar.fr
hamza-mahdi.zargayouna@ifsttar.fr

EMMA: an on-board recorder  
to identify incidents
EMMA (on-board accident mechanism recorder) was designed by the LMA Laboratory 
of IFSTTAR’s TS2 Department to acquire the dynamic parameters of vehicles via 
internal sensors (GPS, accelerometers, rate gyros) or from a vehicle’s CAN bus. EMMA 
identifies road incidents (driving situations inducing high dynamic loading) and the 
associated data files (pre- and post-trigger) are automatically sent to a secure server. 
EMMA also acquires data around predefined GPS points and on the journeys made. The 
first EMMAs were developed as part of the EDR (DSCR) project. After a 1st somewhat 
“artisanal” version and a 2nd “preindustrial” version (rolled out in 50 units for phase 1 
of the S_VRAI project), EMMA3 was eventually developed by the KERLINK company 
in order to simplify the hardware architecture, reduce the costs and offer more on-
board computing capacity. A drift observer (an expensive parameter to measure) jointly 
developed with Heudiasyc, allows better identifying loss of control due to poor road grip. 
Phase 1 of the S_VRAI project had also made it possible to develop methodologies and 
tools for data collection and analysis (legal prerequisites, embedded software, validation 
and operation software, data bases…). It thus becomes possible to envisage deploying 
this innovative and operational software dedicated to road incidentology, which is a 
natural adjunct to conventional accidentology data.

thierry.serre@ifsttar.fr 
daniel.lechner@ifsttar.fr

Server, video  
monitor wall and  
data collection  
system making up  
the compelling  
CLAIRE-SITI platform

Third generation  
of the EMMA recorder 

dedicated to road 
incidents collection
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Road imaging: Stereo versions of the IRCAN acquisition device 
and associated IREVE software
In its stereo version, the IRCAN device 
(road imaging via digital camera) allows 
to acquire images of the road and its 
environment at the speed of traffic 
via two synchronised high-definition 
cameras. Images are calibrated, flagged 
in terms of curvilinear abscissae 
and geotracked. The IREVE software 
platform (road imaging, calibration, 
display and processing) and its stereo 
module form the associated operating 
software.
With the road image bases acquired 
via IRCAN it is possible to secure 
both high-speed and ergonomic 
display of a road network, flagging 
(georeferencing, landmark + abscissa) 
and the measurement of relevant 
objects (width, surface area). IREVE 
is used for operations and road safety 
(signalling, obstacles), as well as for the 
management of assets (benchmark, 
equipment, engineered structures, and 
ancillary works). Adaptable to the needs 
of its users thanks to its object class 
configuration module, it helps feeding 
information into the geographical 
information systems. Stereoscopic 
shots can be used to produce 3D 
measurements (ranges of panels, 

heights, distances), and the entries 
are partly automated by means of new 
functionalities. Developed by CEREMA 
in the context of successive research 
operations, IRCAN and IREVE Stéréo 
were mlpc® qualified by IFSTTAR in 
2014. They are distributed to public 
operators and operated for them by 
CEREMA; Vectra is the company in 
charge of marketing them to the private 
sector. 

http://imagerieroutiere.fr/ 
http://vectrafrance.com/materials-and-
solutions/road-surface-testing/ircan-mlpcR-
road-imaging?L=6 

valerie.muzet@cerema.fr 
jean-christophe.dargenton@cerema.fr

TexRoad3D: a laboratory and on-site measurement device  
for 3D texture of road surfaces

The TexRoad3D device can be used to obtain immediate on-site readings for fine 
3D mapping of the thicknesses for road covering-type surfaces (across a zone 
approximately 10 cm x 15 cm). The original principle implemented here is that of 
stereo-photometry, which provides for reconstitution of a 3D image from 3 photos 
taken from different angles. The mapping can then be used to evaluate various 
surface indicators such as the standardised average texture depth indicator (MDP). 
The algorithm, developed by the XLIM-SIC Laboratory of the Poitiers University, was 
implemented by IFSTTAR and CEREMA within a field device that can be carried over 
to a road site and easily moved from one place to another so as to secure as many 
measurement points as possible. The measurement is speedy (just a few seconds), 
fully automatic and georeferenced, which makes it fit for use by non-specialists. It can 
be used for routine checks of the roadway texture and at a later stage could even be 
substituted for the solid glass spheres test, owing to its better ergonomics and much 
better reproducibility. Lastly, the fine-grained 3D mapping thus delivered (35 micron 
horizontal resolution) allows to consider that site readings may be used to develop new 
texture indicators in relation to the various properties of roadway surfacing (grip, noise, 
rolling resistance). After a comprehensive experimental validation programme, the 
TexRoad3D device was eventually qualified as mlpc® equipment in 2014. 

fabienne.anfosso@ifsttar.fr

IRCAN Stéréo, a digital-camera based road-imaging device

Road macrotexture measurement 
using TexRoad3D
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PATENTS
High-sensitivity evaluation of indoor air quality
Volatile organic compounds (VOCs) are 
the main indoor and outdoor pollutants 
liable to severely and chronically affect 
human health and the ecosystem. But 
other toxic gasses may have serious and 
immediate effects on health. These gasses 
may be released wittingly (for instance in 
the case of a terrorist attack), by accident 
or through a natural process. It is 
important to be able to measure the 
concentration of such gasses with devices 
that provide a high level of selectivity and 
sensitivity. This real-time monitoring of air 
pollution can be made using several 
miniaturised chromatographs (micro GC). 
These systems rely on electro-mechanical 
microsystem-type micro-machined 
components. IFSTTAR and ESIEE have 
showed that, when micro injection into the 
micro GC is made following a certain 
sequence (M-sequence), it is possible to 
obtain increases of several orders of 
magnitude in the signal-to-noise ratio 

without requiring the use of a pre-
concentrator. It was thus demonstrated 
that a system using an M-sequence 
injection could be operated in continuous 
mode to allow for quick and dynamic 
detection of changes in gas concentration 
with improved temporal resolution. Finally, 
several gas or liquid flows can be analysed 
in parallel using one and the same 
column. This technique is not confined to 
chromatography in gaseous phase and 
can be used for all chromatography 
techniques. In particular, it can be used in 
high-performance liquid phase 
chromatography or in capillary 
electrophoresis processes.

frederic.bourquin@ifsttar.fr 
Component of thermal  
conductivity sensor inserted  
into the chromatograph

View of the semi-open cavity 
loadable with a conductive  

fluid in continuous

Device to adjust electromagnetic losses 
in a cavity

Carmakers are looking to shorten as much as possible the time 
to market new vehicles. These vehicles are equipped with an 
increasing amount of original and nomadic equipment using 
radiocommunications that exchange data both within and outside 
the vehicle. Such systems are usually operating at frequencies 
ranging between 1 and 6 GHz where the cab interior behaves 
like a metallic cavity whose radio propagation characteristics 
depend on factors such as the shape, volume, surfaces and 
location of openings… The patent jointly filed by PSA Peugeot 
Citroën, ESIGELEC and IFSTTAR proposes an operational means 
of measuring within this frequency band, based on the use of 
a specific cavity continuously loaded to variable extents with a 
conducting fluid. This technique has proved capable of reproducing 
various intra-vehicle propagation environments. The device indeed 
provides for on-demand adaptation of certain characteristics 
of the propagation channel that are key to the evaluation radio 
communication protocols right from the vehicle’s design phase prior 

to any physical implementation. A prototype measuring device has been produced by 
PSA Peugeot Citroën and the first trials have confirmed the results initially obtained 
through digital simulation and in particular in terms of the spread profile of propagation 
delays.

marc.heddebaut@ifsttar.fr
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Balance and steering control model  
for motorcycle riding simulator 
Funded as part of the Simacom project, 
the development of the motorbike-riding 
simulator was taken one step further with 
the proposal of a new balance and steering 
control model. This model, developed at 
LEPSIS, makes it possible to compute the 
trajectory of the virtual motorcycle as well 
as the sensory feedback to be provided to 
the riders in response to their actions on 
the motorbike. The idea is not to replicate 
the physical reality of motorbike riding but 
rather to feed back to the bikers those 
stimuli that allow them to naturally adopt 
the same strategies as in real-life situations, 
in particular in terms of counter-steering. 
The development and fine-tuning phase 

was the most painstaking insofar as the 
stimuli expected by the riders were not 
known a priori. A test phase was then 
conducted as part of the Sensorimoto 
project, funded by the Fondation Sécurité 
Routière (French road safety foundation). 
These trials demonstrated that most of 
the 52 participants were able to perform 
various demanding tasks in terms of 
trajectory control, which backed up the 
idea of deploying the model. A patent 
project was thus drafted in partnership 
with the VITTE team of DPM and filed for 
registration at INPI in March 2014.

stephane.caro@ifsttar.fr

Transfer of the carbon  
nanotubes-based electronics 
Carbon nanotubes feature specific 
properties that make them particularly 
well suited for the manufacturing of 
very-small high-performance field effect 
transistors. However, producing these 
nano-devices at a large scale on flexible 
substrates is still some steps away.
The high-temperature required for 
synthesis of carbon nanotubes sets 
limits to the use of a large number of 
functional substrates used in making 
electronic devices (temperature < 
400-500°C). There are for instance 
glass, plastic and paper substrates 
and others with metallic layers. To 
overcome these problems, this new 
invention uses an original approach, 
i.e. transferring the carbon nanotubes-

based electronics onto low-cost flexible 
substrates. The solution relies on the 
use of salt substrates (NaCl, KCl…) 
as the synthetic substrate of carbon 
nanotubes, for instance, the next step 
is to produce the electronics on these 
substrates and lastly to transfer it 
onto other substrates (glass, plastic, 
metal…). There are multiple benefits 
to using salt substrates: first of all 
their resistance to high temperature 
(synthesis temperature circa 800°C), 
easy implementation (easily soluble in 
water), environmentally-friendly and 
low-cost even on a large scale.
This work is conducted jointly 
with the Laboratory of Physics of 
Interfaces and Thin Films (LPICM-

ECOLE POLYTECHNIQUE). The aim 
is to achieve low-cost and large-scale 
production of high-performance 
electronics.
http://phys.org/news/2011-02-carbon-
nanotube-transistors-inexpensive-flexible.
html#jCp 

fatima.bouanis@ifsttar.fr 
Costel-Sorin.Cojocaru@polytechnique.edu

Low-cost flexible substrate

LEPSIS’s motorcycle riding 
simulator
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Patent for an articulated bus architecture 
with distributed hybrid power train
Bus operators are faced with highly 
fluctuating occupancy rate within the 
same day. This means the number of 
vehicles in operation has to be adapted 
accordingly but also that oversizing the 
associated fleet involves extra costs. 
One solution would then be to have 
modular buses whose capacity could 
be adjusted to demand. This patent, 
jointly developed with company IVECO 
and the support of ADEME, describes 
the architecture of a modular articulated 
bus. The vehicle comprises a main 

“car” equipped with a heat engine that 
generates its own propulsion, optionally 
within an electric hybrid architecture. 
One or two add-on cars can be coupled 
to the main cars as the case may be. 
To ensure that the vehicle will achieve 
acceptable dynamic performance, each 
add-on car is fitted with an electric 
traction chain made up of an energy-
storage unit, a converter and a motor. 
The complete vehicle is thus equipped 
with a distributed hybrid heat/electric 
power train. In order to minimise the 

size of on-board power storage, engine 
management, which is provided by a 
central computer, features backup of 
the heat engine by the electric motor 
during certain phases of acceleration 
and recovery of braking energy by the 
electric motor. With such a set-up, 
adding ancillary cars makes it possible 
to modulate capacity as well as the 
vehicle’s power train.

bruno.jeanneret@ifsttar.fr

Nano-asphalt:  
A nanocomposite-asphalt sandwich for 
in-motion weighing of vehicles 
IFSTTAR, Ecole Polytechnique, CNRS 
and CSIC have jointly developed and 
patented a new force and cracking 
sensor for roadways. This is a brand 
new very low-cost sensor concept 
and one easy to implement for road 
instrumentation, with many potential 
applications in the area of smart mobility. 
The basic idea is that between two slabs 
of bituminous coating one will insert a 
thin layer of nanocomposite material and 
two metal electrodes acting as electrical 
contacts. The nanocomposite material 
used is innovative and very low-cost; it 

is formed of a mix of clay, graphene and 
carbon nanotubes with piezoresistive 
properties. The resulting system has 
demonstrated highly promising properties 
for force measurement or detection of 
cracks in a bituminous coating. 
The concept has now entered a 
prematuring phase. A project related to 
this technique has been endorsed by the 
Fondation de Collaboration Scientifique 
of the Paris-Saclay university. The aim is 
to stabilise the sensor’s manufacturing 
and performances in order to identify 
the best potential applications and to 
put forth the right deployment strategy. 
The project will materialise in a full-scale 
demonstrator to be implemented with 
Equipex Sense-City as well as a market 
research for the proposed product. 
www.lisis.ifsttar.fr

berengere.lebental@ifsttar.fr

Flow chart of the modular articulated bus with distributed hybrid power train

Nanoasphalt,  
a coating sandwich 
for in-motion 
weighing
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SOFTWARE
In disseminating its software programmes IFSTTAR can leverage several 
complementary strategies: on the one hand a commercial strategy which is in line 
with the institute’s research dissemination activities and partnerships, and on the 
other hand a “free software” strategy aimed at federating scientific communities 
around developed platforms while at the same time offering other related services.

ECORCE M  
multilingual version 
free of charge circulation

After the French version of the ECORCE ecocomparator was released in 2013, several 
international partnerships were established with a view to mutualising road-related 
lifecycle analysis approaches and thus boost this field of research with comparative 
studies conducted at global level. The good point about having a multilingual version 
is that it is thus possible to tailor the database to the relevant country whether from 
the point of view of materials production processes or that of energy mixes. The latter, 
taken into account in the lifecycle inventory data upstream from impact calculations, 
bear significant influence on the total impacts calculated. This new version of ECORCE 
features a dictionary interface that switches from one language to another with a simple 
click once the language has been loaded into the tool’s interface. It is also possible to 
implement an adaptation in the form of a country-specific database. This version of 
ECORCE was actually used to run comparisons of technical solutions for both building 
and maintenance of roadways between France, California, China and South Africa 
as part of a France-Berkeley fund awarded to support a partnership between the 
University of California Davis and IFSTTAR. ECORCE M is currently being used to test 
various European practices in the framework of the FP7 ECOLABEL project. 
ecorcem.ifsttar.fr 

michel.dauvergne@ifsttar.fr 
agnes.jullien@ifsttar.fr

TEMPUS,  
LICIT’s Open 
Source multimodal 
itinerary calculator
TEMPUS is Open Source software that 
allows handling graphs for multimodal 
networks, testing and demonstrating 
algorithms for optimising itineraries 
on actual large-scale networks, and 
comparing how efficient they are. 
The TEMPUS itinerary calculator 
is adaptable to any urban network. 
The platform’s architecture presently 
includes a C++ core with modular 
architecture, a WPS server that permits 
calling the core’s primary services via 
a standardised interface, a graphic 
interface in the form of a Quantum GIS 
plug-in (open source SIG tool). 
http://tempus.ifsttar.fr

romain.billot@ifsttar.fr
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I-Simpa : 
i-simpa.ifsttar.fr/
github.com/Ifsttar/I-Simpa
 
NoiseM@p : 
noisemap.orbisgis.org
github.com/Ifsttar/noisemap

Version 6 of the 
CESAR-LCPC 
software and 
update on the 
NextGen project
Version 6 of CESAR-LCPC proposes 
new 3-dimensional meshing tools. It 
also features a new graphic interface 
to display the data tree structure and 
facilitates data exchanges between 
various models. Besides, many new 
capabilities have been added to the 
solver in order to address the needs 
voiced by engineering firms. CESAR-
LCPC now supports 3-D computing in 
non-linear mechanics with 1 million 
nodes.
Furthermore, the NextGen project, 
which aims to facilitate integration 
of new models and boost computing 
performance, led to the completion of a 
new structure for the CESAR solver. The 

NextGen structure, resulting from the 
migration of the conventional procedure-
based model towards an object model, 
relies on the new standards of Fortran 
language (2003/2008) to implement 
Object-Oriented Programming concepts 
(class, composition and aggregation, 
inheritance and polymorphism, abstract 
class and interface…). With the addition 
of the OpenMP directives it is now 
possible to process in parallel all of the 

basic computing steps as well as linear 
system resolution on shared-memory 
multi-processor platforms.
The NextGen structure, supported 
by a comprehensive development 
environment is already accessible to 
IFSTTAR’s research laboratories.

emmanuel.bourgeois@ifsttar.fr  
philippe.leveque@ifsttar.fr

Organisation of the new CLEO graphic interface of CESAR-LCPC version 6

I-Simpa and NoiseM@p, two Open Source 
tools to serve the environmental acoustic 
community
The Environmental Acoustics Laboratory (LAE, AME department) has as its ambition to 

devise operational solutions for the community of environmental 
acousticians. Showcasing its know-how while at the same time 
leveraging the research conducted within the LAE, two software 
programmes were shared with this community in the course of 
2014: I Simpa (IFSTTAR), for “small-scale” noise prediction (e.g., 
streets, meeting rooms, buildings), and NoiseM@p (IFSTTAR/
CNRS collaboration), for larger-scale noise mapping (e.g., district, 
city, metropolis). In both cases, with the backing of IFSTTAR’s 
Scientific Division, LAE opted for an Open Source strategy (GPL 
license), with several objectives in mind. The first one was to 
be able to circulate fully transparently and at no cost simulation 
tools for the benefit of researchers of this community for their 
own research work, but also for the faculty and students in the 
context of acoustics training. The second aim would be that 
the same people could contribute to the development of the 

proposed computing codes. From a practical point of view Open Source dissemination 
makes it possible to avail oneself of the many collaborative development tools available 
on line (GitHub, Transifex…), thereby facilitating the evolution of computing codes and 
maximising the impact of their dissemination. These software programmes nonetheless 
remain fully under the control of LAE and its partners in order to ensure consistency.

judicael.picaut@ifsttar.fr
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The ReTroFiT software will truly  
help boost the performance of buildings
As part of its research aiming to enhance 
the energy-efficiency of buildings, the SII 
Laboratory has developed the ReTroFiT 
software.
ReTroFiT is primarily an energy 
performance computing code: it allows 
representing very finely heat exchanges 
within a building in order to assess the 
level of comfort and consumptions. But 
where it differs from other codes available 
in the market is that it is designed for 
the resolution of all sorts of optimisation 
problems. Typically, simulation codes are 
for use during the design phase but thanks 
to its additional functionalities, ReTroFiT 
can support calibrated simulation whereby 
the computing results are enriched and 
corrected by using measurement data 
retrieved in the field by sensors. This 
closed-loop operation between the actual 
building and its digital representation lies 
at the core of a broad range of applications 
from thermal diagnosis to optimal piloting.
By catering for all steps in the construction 
and lifetime of a building, ReTroFiT aims 
to become a process-enhancement 
tool for the construction or refurbishing 

of a building in guaranteeing energy 
performances.
The laboratory has filed two patents on 
the computing algorithms embedded into 
the software. A start-up is in the process 
of being set up in order to market this 
product.

alexandre.nassiopoulos@ifsttar.fr

R routine for regional frequential analysis 
of flash floods 

Frequential analysis of floods is a key step in the design of any 
construction or facility on watercourses. It consists in determining the 
relationship between the intensity of floods and their return periods. This 
analysis is rather difficult in the case of small streams liable to sudden 
flood outbreaks due to the scarcity of observation sites and the lack of 
historical hindsight available: hydrometric stations seldom offer more 
than 50 years of continuous observations. A thesis work defended at 
IFSTTAR in 2012 yielded a new method for regional frequential analysis 
of floods. Its original approach lies in the fact that it leverages information 
on extreme floods that are known but were not recorded in conventional 
observation sites. These floods are particularly interesting in that they 
are often the strongest observed over a period of one to several centuries 
and thereby help characterise the intensity of rare floods. The findings 
highlighted a possibility of significantly reducing estimation uncertainties 
for floods of intermediate return period (circa 100 years). In 2014, the R 
routines used in the application of this method were simplified and built 

into the R nsRFA package developed by the University of Vienna for the benefit of regional 
frequential analysis methods. This approach developed by IFSTTAR is thus now available 
for use in engineering. 
https://cran.r-project.org/web/packages/nsRFA/index.html 

olivier.payrastre@ifsttar.fr

Example of frequential analysis results 
obtained without (left) or with (right) using 
the additional information on extreme floods 

Closed-loop simulation with ReTroFiT: 
the measurements feed into the digital 
computing model which in turn can 
control the heating and ventilation 
systems thus achieving up to 30% 
energy savings
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DATABASES

VLS & Stats: (Re)circulation of historical logs  
from the data stocks of bicycle sharing stations 

Databases play a key role in IFSTTAR’s scientific approach. Most of the time, 
however, they are confined to the role of research tools for internal purposes. But, 
if contractual agreements, intellectual property protection and National Commission 
for Information technology and Civil liberties (CNIL) permit it, IFSTTAR can release 
data sets for outside use based on an Open Data strategy. The objective is then to 
maximise the dissemination of such data and foster their sharing by the greatest 
number of users.

BASECOGV: a time-based SIG to estimate 
the evolution of interurban journey times
The BASECOGV (GO6 of Predit) project has brought together members of IFSTTAR and the 
Paris-Est and Reims universities. Its purpose is to estimate the indirect economic impacts 
induced by high-speed railway lines (LGV) in France. The main assumption behind this work 
is that linking up towns to the transportation networks, and in particular high-speed rail lines, 
would contribute to attracting tourists and commuters liable to consume there part of their 
income and reversely, would encourage local residents to get away during their “consumption 
periods”, thus reducing local demand.
To confirm this assumption, a geographical database was set up by F. Bahoken, C. Olarte-
Bacares (SPLOTT) and V. Notot, with the help of C. Mimeur and T. Thévenin (University of 
Burgundy). This database identifies the main segments of road and rail (both high-speed and 
conventional) transportation networks connecting 231 urban units in 1975, 1982, 1990, 1999 
and 2010. By resorting to the H2Network distance tool of the Belgrand-GEBD network project 
(IFSTTAR-AME), it is possible to analyse the evolution of distances (in kilometres or time) on 
interurban networks and compare such information against social and economic indicators 
(volume of jobs for instance). In the medium-term, these temporal layers will be offered free of 
charge and under free license to the scientific community
.

martin.koning@ifsttar.fr  

Screen shot of the interactive  
data analysis for Paris data

The aim of the VLS 
& Stats project 
is to facilitate 
access to the 
historical data of 
some forty bicycle 
sharing services 
(VLS) such as 
those of Paris, 
Lyon or New-
York in order to 

observe and analyse them at various space 
and time scales. A historical view (and 
therefore historical data) are necessary to 
better understand, analyse and eventually 
improve such services. The emergence 
of the Open Data movement has given 

rise to the opening of real-time data 
for an increasing number of transport 
systems and thus made it possible to 
build a historical database which builds 
up data disseminated on these shared 
mobility systems. All of the data collected 
is archived and enriched so that it can 
then be made available in the form of raw 
data and interactive data visualisation. The 
provision of raw historical data is aimed at 
facilitating their reuse and reappropriation 
both by the research community and civil 
society. 
Apart from this database, a web-based 
tool for visualisation and analysis was also 
developed as part of a research project on 
VLS data analysis. 

Such interactive visualisation means that 
without any particular prior knowledge it 
becomes possible to compare systems 
between themselves or to explore their 
individual behaviours in detail. The whole 
of this project was publicised on the data.
gouv.fr (open platform of French public 
data) platform as being one of the best 
reuses of open data in April and May 2014. 
http://vlsstats.ifsttar.fr 
http://www.data.gouv.fr/en/reuses/vls-stats/

etienne.come@ifsttar.fr

HSL-HST and 
motorways networks

HSL_HST_TRAINS_1982  
H_W_1982 
URBAN_UNITS

HSL_HST_TRAINS_2010 
H_W_2010 
URBAN_UNITS
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CO2-ECHO: Analysis of CO2 emissions 
from freight transport
CThis research was conducted jointly with CEREMA and supported through MEDDE 
funding. Based on the findings of the ECHO survey, the study computed the energy spent 
and CO2 emissions per dispatch. And then checked the results for consistency against 
those of the French national transports accounts committee. The database thus enriched 
describes a representative sample of 10,000 parcels dispatched by 3,000 shippers. Over 
half the emissions are from dispatches with low carbon efficiency (over 600 g of CO2/
tkm) and the said carbon efficiency is usually to a large extent due to choices in terms of 
logistics.
The level of emissions per shipping company was also estimated in order to compare the 
emission levels with the activity level and job numbers: on average, a shipper will discharge 
600 t of CO2 per year and one employee 16.5 t. This approach also makes it possible 
to estimate the potential contribution that businesses could have, depending on their 
characteristics, in the event of a carbon tax on freight transport.
Various emission reduction scenarios were outlined and their impact on CO2 emissions was 
also quantified. The maximum reduction scenario, combining electrification of urban freight 
transport and a heavy tax on gasoil, which bears high constraints on the economy, would 
lead to only 38 % reduction of emissions for road freight. The Ministry has asked for new 
scenarios to be tested in 2015.

christophe.rizet@ifsttar.fr

HGVs are at the centre of the survey  
on CO2 emissions
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TRIALS
Parameters impacting the accelerated 
polishing test for aggregates
The aggregates’ resistance to polishing 
strongly influences adherence on wet 
roadways and therefore impacts traffic 
safety. Lowering the measurement 
uncertainty of this property would help 
optimise the use of natural resources 
by limiting the quantity of materials 
discarded. At the request of the European 
standardisation bodies, IFSTTAR piloted 
a test campaign aiming to identify and 
quantify the causes for the unusually 
high dispersion recently noted with the 
accelerated polishing test for aggregates 
(PSV for Polished Stone Value) described 
in standard EN 1097-8. The tests were 
also designed to evaluate Herrnholzer 
granite as a new candidate as reference 
aggregate. Its PSV value (PSVHEref) 
was thus established at 56.1 ± 0.5. The 
dispersion of results reflects a random 
effect related to the residual friction 
measurement and two systematic effects 

caused by the preparation of the test tube 
and by the polishing machine, all three of 
which were estimated. The predominant 
machine effect is partly due to poor 
control over the action of the fine sand 
paper used for polishing and, for low PSV 
materials, to insufficient polishing time.
Ten laboratories took part in this study: 
Munich University and BASt, CELTEST 
(England), Laboratoire Central SAGREX 
(Belgium), six French laboratories 
including IFSTTAR and three members 
of UNPG (the French national union of 
aggregates producers). This study is being 
used for the on-going revision of standard 
EN 1097-8:2009.

yannick.descantes@ifsttar.fr

Development of a biodeterioration test 
for concrete in the presence of hydrogen 
sulphide
IThere is a growing need for construction, 
rehabilitation and refurbishing of 
sanitation networks. One of the 
problems increasingly observed in 
these environments is the corrosion of 
cementitious materials by hydrogen 
sulphide (H2S). The H2S that develops at 
the bottom of ducts as a result of sulfate-
reducing microorganisms is then oxidised 
into sulphuric acid (H2S O4) by sulfo-
oxidising microorganisms. The resulting 
degradation of cementitious materials 
can culminate in ruining the ducts. It is 
therefore important for managers and 
manufacturers to promote enduring 
materials liable to withstand corrosion by 
H2S.
To this end, a joint project with 
Géomatériaux et Environnement 
Laboratory (University Paris-Est Marne-
la-Vallée) was set up to develop a 
representative and reproducible test for 

biodeterioration by factoring in the action 
of the microorganisms responsible for 
the production of sulphuric acid in the 
presence of hydrogen sulphide. This test 
replicates the biodeterioration conditions 
obtained on site during exposures made 
in the framework of a research operation 
entitled “Ageing and maintenance of 
sanitation networks and facilities exposed 
to bio-physico-chemical processes” 
A technical guide will soon be prepared 
for the choice of cementitious materials 
in sanitation networks including a 
description of the test developed and 
recommendations for the relevant 
managers and manufacturers.

marielle.gueguen@ifsttar.fr

Biodeterioration enclosure

Accelerated polishing test machine for aggregates  
(lower insert: friction pendulum)
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CERTIFICATION
Qualification under impact of merlons  
in reinforced earth 
As the world leader for reinforced soils 
Terre Armée has developed special 
expertise in the area of reinforced 
embankments and retaining walls.
In the general context of geotechnical 
engineering works, this company wishes 
to strengthen its strategic positioning by 
developing a new offering on protection 
merlons against impacts of natural or 
anthropic origin.
IFSTTAR is eager to bolster its global 
research portfolio on constructability 
behind non-hydraulic protections 
structures in mountainous areas. 
The underlying aim is to help DGPR 
(Directorate General for Risks Prevention 
under the French Ministry for Ecology) 
address one-off or recurring demands 
from the territorial agencies of 
mountainous areas as regards these 
principles of constructability.
Having acknowledged these 
complementarities, Terre Armée and 
IFSTTAR’s RRO Laboratory joined forces 

on this research and development project 
whose main objective is to qualify the 
impact-resistance of protection merlons 
for geotechnical structures or works. 
The study consisted in building a merlon 
of approximately 100 m3 on the firing 
platform of the Bron hydraulic catapult. 
The said merlon’s design is based on 
the technologies of the Terre Armée 
company and instrumented by the RRO 
Laboratory.
The qualification impacts, produced 
by rigid catapulted ram-chariots, were 
representative of falls of rock blocks with 
volumes ranging between 0.5 and 1 m3 
hitting the structures at speeds between 
75 and 120 km/h. The structure’s 
behaviour was analysed by means of 
sensors buried into the merlon and 
high-speed digital cameras filming the 
impacts.

patrick.joffrin@ifsttar.fr

Impact trials between 
a vehicle and an 

instrumented merlon
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STANDARDISATION
Fascicule 65 adopted in 2014
Fascicule 65 defines the execution of 
concrete civil engineering structures 
and the general technical specifications 
applicable to public procurement of 
civil engineering works. Mandated by 
the group for market studies “Structural 
Engineering, Construction, and Project 
Management” (GEM-OTM), the ex-
Technical Centre for Bridge Engineering 
(CTOA) of Sétra, today known as 
CEREMA/Dtec ITM, has gathered together 
a group of experts under the direction 
of Eric Ollinger, to bring the document 
into conformity with the new European 
norm NF EN 13670/CN dealing with “the 
construction of concrete civil engineering 
structures.” The MAST Department at 
IFSTTAR was represented in the group, 
with the presence of Loïc Divet (MAST-
CPDM), Pierre Marchand (MAST-EMMS) 
and François Toutlemonde (MAST-
direction).
The main chapters of the document deal 
with reinforced concrete frameworks, 
pre-stressing, concretes and concreting, 
and the geometric tolerance to apply 
when building engineering works, as well 
as when painting. The text introduces the 
performance approach when formulating 
concretes, improving upon the provisions 
in the 2010 LCPC guide, and also aim at 
taking better account of the demands of 
sustainable development.
The group of experts worked from April 
2011 to April 2013, with a first version 
being released to representatives of the 
professions concerned in May 2013. 

This release gave rise to around 300 
commentaries and 120 amendment 
propositions. After examining these 
feedbacks, the document was modified 
and submitted to GEM-TOM, which 
approved it in October 2014. The 
fascicule already serves as a reference for 
major projects, like the construction of the 
coastal highway on La Réunion.

françois.toutlemonde@ifsttar.fr 

The findings from the construction  
site of the Volesvres viaduct  

(Saône-et-Loire) have contributed  
to calibrating the performance approach  

of the durability of the concretes 
mentioned in the revision of fascicule 65
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NF EN 206: 
a European norm revised and completed
The NF EN 206/CN norm was published 
in December 2014, relating to the 
specification, performance, production 
and conformity of concrete, which 
includes the national top-up (CN) to 
the European norm NF EN 206. The 
MAST Department participated heavily 
in its drafting at European and French 
levels, with Thierry Kretz as President 
of the Committee for Standardisation 
“Concrete”, Bruno Godart as member of 
the Editorial Panel for European Norms, 
and Loïc Divet as the leader of the French 
work group on the incorporation of 
mineral additives.
At a European level, the major 
modifications concern taking into account 
self-compacting concretes, new clauses 
for fibre concretes and recycled aggregate 
concretes, new rules for including slag 
concretes, the introduction of new 

performance concepts for sustainability, 
and the introduction of concretes into 
special geotechnical works.
At a French level, the key changes 
deal with taking new standardised 
materials into account (sulphate resistant 
cement, calcium aluminate cements, 
and metakaolins), the introduction of 
rules for using recycled aggregates, 
engineering concretes, taking into account 
new additions in the calculation of the 
equivalent binder, the modification of 
tolerance limits for proportioning the 
ingredients and possible application of 
the concept of equivalent performance 
of concrete and of the performance 
approach of sustainability.

bruno.godart@ifsttar.fr
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APPENDIX
GOVERNANCE

Ministry in charge of transports
Christine BOUCHET (full member),  
Ministry of Ecology, Sustainable 
Development and Energy
Xavier DELACHE (deputy member),  
Ministry of Ecology, Sustainable 
Development and Energy

Ministry in charge of the environment
Philippe GUILLARD (full member),  
Ministry of Ecology, Sustainable 
Development and Energy
Thierry HUBERT (deputy member),  
Ministry of Ecology, Sustainable 
Development and Energy

Ministry in charge of research
Frédéric RAVEL (full member),  
Ministry of Higher Education and Research
Frédérick GETTON (deputy member),  
Ministry of Higher Education and Research

Ministry in charge of higher education
Alain BERNARD (full member),  
Ministry of Higher Education and Research

Ministry in charge of the budget
Anthony FARISANO (full member),  
Ministry of Economy, Finance  
and Foreign Trade

Ministry in charge of industry
Michel FERRANDÉRY (full member),  
Ministry of Production Recovery
Catherine BELLANCOURT (deputy 
member), Ministry of Production Recovery

Ministry in charge of healthcare
Frédérique COUSIN (full member),  
Ministry of Social Affairs and Health
Corinne DROUGARD (deputy member), 
Ministry of Social Affairs and Health

Ministry in charge of interior affairs
Manuelle SALATHE (full member),  
Ministry of the Interior
Jérôme AUDHUI (deputy member),  
Ministry of the Interior

Ministry in charge of defence
Hisham ABOU-KANDIL (full member),  
Ministry in charge of defence
Rémi CASSIER (deputy member),  
Ministry in charge of defence

Qualified individuals

Dorothée BRIAUMONT, Sollal
Eric CONTI, SNCF
Rémi CUNIN, Egis
Patrick DIENY, CGEDD
Geneviève FERONE, Casabee
Guy LE BRAS, Gart
Brigitte MARTIN, IFP Energies nouvelles
Jacques TAVERNIER,  
Institut de la gestion déléguée

Employee representatives

CFDT Joël LELONG (full member),  
Etienne LEMAIRE (deputy member)
CGT Paul MARSAC (full member),  
Nathalie BOURBOTTE (deputy member)
Force Ouvrière Marion BOST (full member), 
Séverine SOMMA (deputy member)
Sud Recherche EPST-Solidaires 
Christine BUISSON (full member),  
Daniel OLIVIER (deputy member)

Guests in an  
advisory capacity

Laurent ALAPHILIPPE, accountant
Bernard BACHELLERIE, controller 
general, Ministry of Ecology, Sustainable 
Development and Energy
Hélène JACQUOT-GUIMBAL,  
managing director
Jacqueline LECOURTIER,  
Chairwoman of the scientific council
Serge PIPERNO, scientific director

Jacques Tavernier, 
Chairman of the board of director

Jacqueline Lecourtier, 
Chairwoman of the scientific council

BOARD OF DIRECTORS 
AS OF 12/31/2014

Chairman: Jacques TAVERNIER, USIRF

Vice-chairman: Laurent TAPADINHAS, 
Ministry of Ecology, Sustainable 
Development and Energy

Representative of the 
state

Ministry in charge of public works
Laurent TAPADINHAS (full member),  
Ministry of Ecology, Sustainable 
Development and Energy
Jean-Philippe TORTEROTOT (deputy 
member), Ministry of Ecology, Sustainable 
Development and Energy
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EXECUTIVE BOARD AS OF 12/31/2014

Managing Direction

Hélène JACQUOT-GUIMBAL,  
managing director
Jean-Paul MIZZI, deputy managing director
Vincent MOTYKA, deputy managing 
director
Claire SALLENAVE, director of the office
and communication manager
Thierry FRAGNET, head of the office

Deputy directorate

Jean-Marc BLOSSEVILLE, deputy  
director of Versailles-Satory site
Michel BOULET, deputy director of 
Nantes site
Jean-Paul MIZZI, deputy director
of Marseille-Salon de Provence site
Vincent MOTYKA, interim deputy
director of Marne-la-Vallée site
Philippe RIGAUD, deputy director
of Villeneuve d’Ascq site
Daniel TINET, deputy director
of Bron site

Operational directorate

Directorate for European
and International Affairs
Patrick MALLEJACQ, director 

Directorate for Partnership and Resources
Brigitte MAHUT, director

Scientific Directorate
Serge PIPERNO, director
Dominique MIGNOT, deputy director

Secretary General
Anne-Marie LE GUERN,  
secretary general
Eric GELINEAU, head of legal affairs  
and governance bodies

Departments

Materials and Structures (MAST)
Thierry KRETZ, director
Bruno GODARD, deputy director  
for Marne-la-Vallée site
Philippe TAMAGNY, deputy director  
for Nantes site
Jean-Michel TORRENTI, Research  
and Development deputy director

Geotechnical engineering,
Environment, Natural hazards
and Earth sciences (GERS)
Jean-Pierre MAGNAN, director
Eric GAUME, deputy director

Components and Systems (COSYS)
Frédéric BOURQUIN, director
Marion BERBINEAU, deputy director

Transport, Health, Safety (TS2)
Bernard LAUMON, director

Planning, Mobility and Environment (AME)
Gérard HEGRON, director
Anne AGUILERA, deputy director in 
charge of scientific programmation
Michel ANDRE, deputy director in charge 
of partnership and dissemination
Michel BERENGIER, deputy director  
in charge of organisation and quality

SCIENTIFIC BOARD AS OF 12/31/2014

Chairwoman: Jacqueline LECOURTIER

Vice-chairman: Reinhard GRESSEL

Scientific and Technical 
individuals

Philippe BISCH, Syntec Ingénierie
Daniel CLEMENT, ADEME
Pierre-Etienne GAUTIER, Inexia
António GOMES CORREIA, universidade 
do Minho (Portugal)
Valérie ISSARNY, INRIA
Vincent KAUFMANN, EPFL
Corinne LARRUE, université de Tours
Barbara LENZ, DLR
Philippe MARTIN, Sciences Po
Jérôme PERRIN, VEDECOM
Jean-Eric POIRIER, Colas

Employee representatives

CFDT Frédérique LARRARTE 

and Gilles VALLET (full members),  

Erik BESSMANN and Hugues CHOLLET 

(deputy members)

CGT Reinhard GRESSEL and Olivier 

BURBAN (full members)

Fabien CHIAPPINI and Charles TATKEU 

(deputy members)

Force Ouvrière André ORCESI (full 

member), Florent BABY (deputy member)

Sud Recherche EPST-Solidaires 

Sébastien AMBELLOUIS (full member)  

and Thomas ROBERT (deputy member)

Guests in an advisory 
capacity

Hélène JACQUOT-GUIMBAL,  
managing director
Serge PIPERNO,  
scientific director 

Permanent guest

Patrick CHABRAND,  
chairman of the Researcher  
Evaluation Committee
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OUTGOINGS AND INCOMINGS

Financial Resources  
and Expenses excl. depreciation

BREAKDOWN OF INCOMES 
2014 IMPLEMENTED BUDGET

BREAKDOWN OF AUTHORISED 
EXPENSES PER RESEARCH UNITS

BREAKDOWN OF AUTHORISED 
EXPENSES PER DESTINATION

BREAKDOWN BETWEEN GRANT  
FOR PUBLIC SERVICES COSTS  
AND OWN RESOURCES

Other 
grants and 

revenues
4.6 %

Grant for public 
services costs

80.4 %Contracts 
and Support 
for research 
activities
10.2 %

Incomes 
generated 
from research 
activities 
and service 
provision
4.8 %
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LABORATORIES LOCATION

BELFORT

Bâtiment F
Rue Thierry Mieg
Belfort Technopôle
F-90010 Belfort
Tel. : + 33 (0)3 84 58 36 00

Research unit: LTN/FClab

GRENOBLE

Maison des géosciences
1381, rue de la Piscine
F-38400 Saint Martin d’Hères

Research unit: ISTerre

LYON - BRON

25, avenue François Mitterrand, Case 24
Cité des Mobilités
F-69675 Bron Cedex
Tel. : +33 (0)4 72 14 23 00
Fax : +33 (0)4 72 37 68 37

Research units: RRO, LICIT, LBMC, 
LESCOT, UMRESTTE, UNEX, LTE

LILLE - VILLENEUVE-D’ASCQ

20, rue Élisée Reclus
BP 70317
F-59666 Villeneuve-d’Ascq Cedex
Tel. : + 33 (0)3 20 43 83 43
Research units: ESTAS, LEOST

MARNE-LA-VALLÉE 
IFSTTAR HEADQUARTERS

14-20, boulevard Newton
Cité Descartes, Champs-sur-Marne
F-77447 Marne-la-Vallée Cedex 2
Tel. : + 33 (0)1 81 66 80 00
Tel. : + 33 (0)1 81 66 80 01
Research units:  
CPDM, EMMS, FM2D, SRO,  
SV, GRETTIA, LEPSIS, LISIS,  
DEST, LVMT, SPLOTT

NANTES - BOUGUENAIS

Route de Bouaye
CS4
F- 44344 Bouguenais Cedex
Tel. : +33 (0)2 40 84 58 00
Fax : +33 (0)2 40 84 59 99
Research units: MIT, LAMES, GPEM,  
SMC, TC, AI, EE, GEOLOC, MACSI,  
SII, EASE, LAE

MARSEILLE

Faculté de médecine secteur Nord
Boulevard Pierre Dramard
F-13916 Marseille Cedex 20
Tel. : +33 (0)4 91 65 80 00
Research unit: LBA

SALON-DE-PROVENCE

304, chemin de la Croix Blanche
F-13300 Salon-de-Provence
Tel. : +33 (0)4 90 56 86 30
Fax : +33 (0)4 90 56 25 51
Research units: LBA, LMA

VERSAILLES - SATORY

25, allée des Marronniers
F-78000 Versailles
Tel. : +33 (0)1 30 84 40 00
Fax : +33 (0)1 30 84 40 01
Research units:  
LEMCO, LTN, LPC

SECOND ADDRESS
IN VERSAILLES
77, rue des Chantiers
F-78000 Versailles
Tel. : +33 (0)1 40 43 29 01
Fax : +33 (0)1 40 43 29 30
Research unit: LIVIC

BELFORT

GRENOBLE

MARSEILLE

SALON DE PROVENCE

LYON

NANTES

LILLE -  
VILLENEUVE  
D’ASCQ

MARNE-LA-VALLÉE

VERSAILLES - SATORY

APPENDIX - 109



CROSS-CUTTING ACTIVITIES:  
ORSI - GERI - R2I

List of ORSIS
AXIS ACRONYM NAME

1
ECSR Changing behaviors in road safety: planning, environment and institution
ObAMo Mobility observation and analysis
MSGDT Modeling and simulation for a substainable transportation system
PREVER Risk prevention and evaluation, particularly for powered two-wheelers (ex 11K102)
I2V Impact of visual information on road user behaviours (ex 11K101)
SERRES Solutions to ensure environmentally friendly road operation (ex 11KEP2)

2
POP Post-Oil Pavement
MABIOMAT Bio-based and natural materials for sustainable construction
MBDE Sustainable and Ecological Bituminous Materials
MATEOP MATerials and Energy for OPTtimising civil engineering structures (ex 11L101)
Géothermie Impact of low temperature geothermal energy on soils, watertables and structures (ex 11L103)
AGREGA Aggregates for transport infrastructure construction with a reduced environmental impact (ex 11L091)

APPI.DD New materials and predictive tools for low-environmental impact and highly sustainable structures:
Integrated experimental/numerical multilevel APProach for sustainable development

EPEES Evaluating and forecasting the environmental impacts of transportation infrastructure (ex 11L092)
Infrastructure and Sustainable Works (ex 11L094)

RSI Risks of internal swelling reactions in structural concrete strategic works (ex 11N102)
APOS Testing for safe structures (ex 11RP12)
Fissures Detection of defects on works and pavements (ex-11R121)
DEDIR From the design to the sustainable maintenance of roads infrastructures (ex 11RP22)
MCV Controlling the life cycle of structures (ex 11RP25)
AIPAD Innovative approaches for improving the durability of structures
 Ageing and maintenance of drainage networks and facilities exposed to biophysico-chemical processes (ex 11N101)
ECO-SURF Study of tyre-pavement contact to achieve optimal and sustainable road surfacing properties (ex 11L102)
ImEOG Impacts of EurOcodes on the reliability, durability and economy of Geotechnical structures (civil engineering and construction)
PLATIF Railbeds and track-guided transport systems (ex 11S104)
VIF Track for railways and track-guided transportation (ex 11P101)
MOD-FAB Modelling the manufacture of granular civil engineering materials (ex 11P102)
 Contribution of modeling in sustainable construction
FIAMEEBAT Reliability of Measurement for Energy Efficiency of Building
ECODEM Non-destructive evaluation and controls of dispersive environment in civil engineering by ElectroMagnetic wave propagation
Terra Nova Building techniques and new materials in levelling
CERI Pairing eco-use and risks linked to infrastructure
 New applications of composite frames for internal and external strengthening of reinforced concrete structures

2 / 3
Géodépoll Depolluting geosynthetics: alternative to infrastructure drainage systems

3
STOCO2 Geological storage of CO2

DOFEAS Dykes and waterway facilities: erosion, scour and earthquakes (ex 11M103)
Séismes Séismes Forecasting and mitigating the effects of earthquakes
PRECAS PRECAS Risk prevention of collapse of underground cavities (ex 11RP24)
CCLEAR CCLEAR Reducing the impact of climatic conditions on road infrastructure (ex 11LEP1)
Sécheresse 2 Sécheresse 2 Effect of drought on buildings and infrastructure
PLUME PLUME Predicting noise in urban areas, from the region to the city (ex 11M101)
Vibren Vibren Manage the environmental vibrations
CaDoroc CaDoroc Characterization and design of structures in rock
Ilot de chaleur urbain Urban heat island Urban micro-climatology on the urban heat island

3 / 4
Post-Crue Rethinking preventive action on flood risk on a territorial scale integrating post-flood actions
HYDRISQ HYDRISQ Towards a comprehensive consideration of hydrological risk: characterisation, monitoring and management

4
LOPRODI Logistical and transport stakes of new production and distribution practices
GDEP GDEP Sustainable Management of Rainwater (ex 11M102)
COMET COMET Weather-sensitive characterizations of the state of the road and traffic conditions

110 - ANNUAL REPORT 2014



List of 2014 GERIs

2RM Motorised 2 wheelers
Anim@tic Collection and analysis of spatio-temporal data for the study of mobility and driving behaviour
BDR SR Databases for road safety research
COPIE Pedestrian behaviour in his/her environment (organization of the 2013 symposium)
DYNAVE Vehicle dynamics
ITGUR Integration of urban and regional guided transports
SMRT Modelling of transport networks seminar
RRT RRT Road risk and work
STIC ITS STIC ITS Information and communication sciences and technologies for intelligent transport systems
TEMIS TEMIS Techniques and stakes for modeling and scientific computing
TERRITOIRE TERRITOIRE Local territories, spatial planning and organisation of transport and mobility networks
TI TI Instrumentation techniques
TISIC TISIC Information processing, signal, image and knowledge
VE VE Electrical vehicles
VELO VELO Bicycles
R5G R5G 5th Generation Road
GNSS et LITS Localisation Indoor
ASTO Auscultation of woody structures
EPI EPI Evaluation of infrastructure projects
STAR STAR Safety in transports, planning and networks
SUN SUN Sustainable urbanization via nanosensors

List of 2014 R2Is

BEEF Energy and environmental balances of production chains of materials for civil engineering
"Smartphone" Technologies’ Exploration for the analysis of road infrastructure
Design of pavements with heating surface, autonomous for energy

Solar roadways Use of photovoltaic cells for the road and its equipment
EpheMeRE Morpho-anthropometric, structural and mechanical studies of the entire spleen
DEUPI Dual ultrafast ultrasound to observe the interactions between abdominal organs during an impact
GYROSCANFIELD Design and manufacturing of a triaxial antenna card with constant gain
Bike simulation platform Creation of a dynamic bike simulation platform for analyzing the behaviour of cyclists

Contactless capture of dynamic energy for electrical vehicles
MEDEP Microscopic metrology of pedestrian trips in urban areas
IMAGES Impact of additives and chemical compounds extracted from geomembranes on ecosystem functioning
TRANSCOM Quantitative analysis of trade transport streams and their determinants (geography of retail chains in France and in Germany)
Alzheimer Alzheimer’s disease, slight cognitive problems and safety when crossing the streets

Impact and vibrations on the braincase
The virtual human The virtual human
SAPIEN Study for the implementation of SAPIEN as a simulation open source platform

Change driving behaviours to reduce fuel consumption
Living lab train Living lab train
Fib3D 3D microscopic observations of fibrous soft biological tissue
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ACRONYMS
ADEME  French Environment and Energy 

Management Agency
AERES  French Evaluation Agency for 

Research and Higher Education
AFGC  French Association of Civil 

Engineering
ALLENVI  French National Alliance for 

Environmental Research
AMO  Project Managment Support
ANCRE  French National Alliance for 

Energy Research Coordination
ANR  French National Research 

Agency
ANRT  French National Research and 

Technology Agency
BRGM  French Institution for Geological 

Survey
CCRT  French Joint Research Centre on 

Transport
CCRRDT  French Regional Advisory 

Committee on Technological 
Research and Development

CECP  French Centre for the Study and 
Design of Prototypes

CEDR  Conference of European 
Directors of Roads

CEMAGREF  Agricultural and 
Environmental Engineering 
Research Institute

CEREMA  Centre for Studies and Expertise 
on Risks, the Environment, 
Mobility, and Urban planning

CERMA /  Laboratory of Nantes School 
of Architecture, specialized in 
Methodological and Numerical 
Approaches of the Built 
Environment 

CERTIFER  French Railway Certification 
Agency

CERTU  French Centre for Studies of 
Networks, Transport, Urban 
planning and public buildings

CER  French Centre for Road 
Education

CETE  French Public Works Design and 
Research Office

CFBR  French Committee for Dams  
and Reservoirs

CFTR  French Committee for Road 
Engineering Techniques

CGEDD  General Council for  
the Environment  
and Sustainable Development

CIFRE  Industrial Agreements for 
Training through Research

CIRAD  French Centre for International 
Cooperation in Agricultural 
Research for Development

CNES  French Agency for Space 
Research

COP  Goals and Performance Contract
COFRAC  French Accreditation Committee
CPER  Project Contract State-Region
CPCFQ  Permanent Apparatus of 

Cooperation between France 
and Quebec

CSTB  French Scientific and Technical 
Centre for Building

DGITM  French General Directorate for 
Infrastructure, Transport and 
Maritime Affairs

DGPR  Directorate-General for Risk 
Prevention

DRI  French Directorate for Research 
and Innovation

DSCR   French Road Safety and Traffic 
Delegation

ENPC   French National Civil Engineering 
School

ENTPE   French National School for State 
Public Works

EPIC   French Public Industrial and 
Commercial Institution

EPSF   French Public Institution in 
charge of Railway Safety

EPST   French Public Scientific  
and Technical Institution

EQUIPEX  Facilities of Excellence
ERT  Europe Research Transport
ESPARR  Rhône Département on Road 

Traffic Casualties Population 
Follow-Up

FIT  International Transport Forum
FOR  Forever Open Road
GERI  IFSTTAR Research and 

Discussion Group
GES   Greenhouse gas
GIS   Scientific Interest Group
HAL  Open Access Archive
HDR  Research Supervision 

Accreditation
HST   Hight Speed Train
IAL  International Associated 

Laboratory
IDRRIM  French Institute for Roads, 

Streets and Infrastructure for 
Mobility

IDEX   Initiatives of Excellence
IFRH   Federative Institute for Research 

on Handicap
IFSTTAR  French Institute of Science 

and Technology for Transport, 
Development and Networks

IGN   French National Institute for 
Information on Geography and 
Forests

INERIS   French National Institute for 
Environmental Protection and 
Industrial Risks

INRA   French National Institute for 
Agricultural Research

INRETS   French National Institute for 
Agricultural Research

INRIA  French National Institute for 
Research in Computer Science 
and Control

IRSN   French National Institute for 
Radiological Protection and 
Nuclear Safety

IRSTEA   French National Research 
Institute of Science and 
Technology for Environment  
and Agriculture

IRSTV   French National Institute for 
Research on Urban Sciences 
and Techniques

IRT   Technological Research Institutes
ITE  Energetic Transition Institute
ITS   Intelligent Transportation 

Systems
LABEX   Laboratories of Excellence
LCPC   French Civil Engineering 

Laboratory
LIER   INRETS Road Equipment Test 

Laboratory
LNE   French National Metrology and 

Testing Laboratory
LRPC   French Regional Civil 

Engineering Laboratory
MEDDE   French Ministry of Ecology, 

Sustainable Development and 
Energy

MEDDTL  French Ministry of Ecology, 
Sustainable Development, 
Transport and Housing

MESR   French Ministry of Higher 
Education and Research

METL  French Ministry for Territorial 
Equality and Housing

OECD  Organisation for Economic  
Co-operation and Development

ONEVU  Nantes Observatory of Urban 
Environments

PACA  Provence-Alpes-Côte d’Azur 
(French region)

PCRD  Framework Programme for 
Research and Technological 
Development

PIA  Investment for the Future 
Programme

PIARC  World Road Association
PREDIT   Programme of Research, 

Experimentation and Innovation 
in Land Transport

ENSA
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PRES   Research and Higher Education 
Clusters

PST   Scientific and Technological 
Cluster

RATP   Paris Public Transport Authority
RFF   France’s Railway Network 

Operator
RNE   French National Directory of 

Institutions
RST   Scientific and Technical Network
SATT   Technological Transfer 

Acceleration Company
SCSP   Grant for Public Service Costs
SETRA   French Research Department 

for Transport, Roads and their 
Development

SHS  Human and  
Social Sciences

SNCF   French National Railway Company
SNDD   French National Strategy for 

Sustainable Development
SNRI   French National Strategy for 

Research and Innovation
SOERE   Environmental Research 

Monitoring and Experimentation 
Systems

SPI   Engineering Sciences
SPIGA   Engineering Sciences, Earth 

Sciences and Architecture
SRI-SI  Regional Research and 

Innovation Strategies for Smart 
Specialisation

STAC  French Civil Aviation Technical 
Centre

STIM  Science and Technology of 
Information and Mathematics

STRMTG  National Technical Agency for 
Ropeway and Guided Transport 
Safety

TRA  Transport Research Arena
TRB  Transportation  

Research Board
UN  United Nations
UPE-MLV  University of Paris-Est  

Marne-la-Vallée
UR   Research Unit
UMR   Jointly Managed Research 

Unit
USIRF   French Union of French Road 

Industry Associations
WHO  World Health Organisation
2RM   Motorised 2 wheelers

IFSTTAR’s departments 
and laboratories

AI  Assessment and Imaging 

Laboratory

AME  Planning, Mobility and 

Environment Department

COSYS  Components and systems 

Department

CPDM  Physical-chemical behaviour 

and durability of materials 

Laboratory

DEST  Economic and Social 

Dynamics of Transport 

Laboratory

EASE  Environment, Planning, Safety 

and Eco-design Laboratory

EE  Water and Environment 

Laboratory

EMMS  Experimental and Numerical 

Analysis of Materials and 

Structures Laboratory

ESTAS  Evaluation of Automated 

Transport Systems and their 

Safety Laboratory

FM2D  Mix-design, Microstructure, 

Modelling and Durability of 

Building Materials Laboratory

GEOLOC  Geopositioning Laboratory

GERS  Geotechnical engineering, 

Environment, Natural hazards 

and Earth sciences Department

GPEM  Aggregates and Materials 

Processing Laboratory

GRETTIA  Engineering of Surface 
Transportation networks 
and Advanced Computing 
Laboratory

ISTerre  Institute of Earth Sciences
LAE  Environmental Acoustics 

Laboratory
LAMES  LAboratory for Modelling, 

Experimentation and Survey of 
transport infrastructures

LBA  Laboratory of Biomechanics 
and Application

LBMC  Biomechanics and Impact 
Mechanics Laboratory

LEMCO  Cooperative Mobility 
Measurement Laboratory

LEOST  Laboratory on Electronics, 
Waves and Signal Processing 
for Transport

LEPSIS  Laboratory for road Operations, 
Perception, Simulators and 
Simulations

LESCOT  Laboratory for Ergonomics and 
Cognitive Sciences applied to 
Transport

LICIT  Transport and Traffic 
Engineering Laboratory

LISIS  Laboratory on Instrumentation, 
Scientific Informatics and 
Simulation

LIVIC  Laboratory for Vehicle 
Infrastructure Driver 
Interactions

LMA  Laboratory of Accident 
Mechanism Analysis

LPC  Mobility and Behaviour 
Psychology Laboratory

LTE  Transport and Environment 
Laboratory

LTN  Laboratory of New 
Technologies

LVMT  City, Mobility and Transport 
Laboratory

MACSI  Materials Assemblies 
Composites for Intelligent 
Structures Laboratory

MAST  Materials and structures 
Department

MIT  Advanced Materials  
for Transportation 
Infrastructure Laboratory

NAVIER  Navier laboratory
RRO  Rockfall hazards and design  

of geotechnical structures
SDOA  Safety and Durability of 

Structures Laboratory
SII  Structures and Instrumentation 

Laboratory
SMC  Metallic Structures and Cables 

Laboratory
SPLOTT  Production Systems, Logistics, 

Transport Organization and 
Work Laboratory

SRO  Soils, Rocks and Geotechnical 
Structures Laboratory

SV  Earthquakes and Vibrations 
Laboratory

TC  Earthworks and Centrifuge 
Laboratory

TS2  Transport, health, safety 
Department

UMRESTTE  Epidemiological Research  
and Surveillance Unit in 
Transport, Occupation and 
Environment

UNEX  Experimental Testing Unit
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