EUROCORES Programme

Smart Structural Systems
Technologies (S3T)

The theoretical and experimental bases for the integration of sensor and
system developments into mechanical, civil and other structural engineering
systems in order to facilitate extensive monitoring and structural management

Call for Outline Proposals

What is a
EUROCORES?

The EUROCORES (ESF
Collaborative Research)
Scheme is an innovative
ESF instrument to stimulate
collaboration between
researchers based in
Europe to maintain
European research at an
international competitive
level. The principle behind
the EUROCORES Scheme
is to provide a framework
for national research
funding organisations to
fund collaborative research,
in and across all scientific
areas. Participating
funding agencies (national
research councils and
academies and other
funding organisations)
jointly define a research
programme, specify the
type of proposals to be
requested and agree on
the peer review procedure
to be followed. The ESF
provides support for the
networking of funded
scientists while the funding
of the research stays with
national research funding
organisations. Further
background information
on EUROCORES Scheme
may be found on the

ESF web site (http://
www.esf.org/eurocores).

Research funding
opportunities in the field
of S3T

Following agreement with funding bodies
from Austria, Belgium, the Czech Republic,
Finland, France, Hungary, Ireland, Italy, the
Netherlands, Poland, Portugal, Slovakia,
Spain, Turkey, and the United Kingdom, the
European Science Foundation is launching a
first Call for Outline Proposals for
collaborative research projects (CRPS) to be
undertaken within the EUROCORES
programme S3T. The programme will run for
up to five years and includes national
research funding and a European networking
component. Information on the programme
is also available on the ESF website
http://www.esf.org/s3t.

Proposals are sought for collaborative
research projects.

Context for a Programme
in S3T

Major incidents due to failures in engineering
infrastructure, modern transportation or other
spheres of human activity are becoming less
acceptable; zero-risk protection of citizens is
now a long-term aspiration of governments.
Whether it is civil infrastructure, industrial
plant, or a fleet of trains or aircraft, operators
and engineers are under pressure to make
every possible effort to assure public safety,
including the procurement of new
technology, whilst at the same time being
under pressure to achieve substantial
increases of operational efficiency and cost

reduction. There is consequently less focus on
the design of new structures and more on the
long-term goal of extending indefinitely,
through minimum intervention, the safe and
economical operational lifetime of individual
structural components and entire systems.
This task is comparable with medical research
working to extend the life of human beings;

in both cases the steps are condition
assessment, health monitoring and control.

S3T - A Smart Structure
Approach

A “smart structure” is a system that has the
ability to learn about its environment (i.e. its
static & dynamic condition including the
presence of defects), process the information
in real time and reduce uncertainty, and
generate and execute control actions in a safe
and reliable manner to accomplish the desired
objectives (i.e. maintenance of structural
integrity and continued safe & efficient
operation). The EUROCORES S3T
programme seeks to lay down theoretical and
experimental bases for the integration of
state-of-the-art sensors into systems to
monitor and control major structures.
Extensive monitoring, structural management
and more generally the development of smart
structures and systems are the technologies
focussed upon. A truly multi-disciplinary
approach is required, since monitoring
techniques and instrumentation, which have
originated within the disciplines of physics
and electronics, must be combined with
mechanical and civil engineering knowledge
to ensure a realistic appreciation of the



engineering environment in which a smart
structural system must function.
“Mechatronics”, which combines mechanics,
electronics and information technology, is one
example of a multi-disciplinary approach. The
field of sensors has recently made important
advances with the development of new sensing
devices, based on MEMS, ultrasonic and
piezocomposite arrays, fibre Bragg gratings
(FBG) and other sensing and/or nano-
technologies. Capabilities are scattered widely
throughout Europe’s research base and need to
be brought together, arguing for a truly
European approach. A further challenge is to
identify those developments in entirely
different sectors which might be relevant to
smart systems and to translate the technology
across the sector boundaries.

Priorities and Areas of research

The following are important priorities in this

strategy:-

« Formulation of end user requirements,
including a better understanding of goals
and bottlenecks and how they impinge on
technology. The identification of innova-
tive case studies in collaboration with
industry.

«  Assessment of existing sensor and evalua-
tion technologies and investigation into
new sensors and methods, including
remote sensing, sensor fusion and network
methodologies.

« Improvement of the level of structural
smartness, e.g. on-line damage detection,
and integration into structural control
feedback; more advanced assessment
methodologies for increasingly complex
multidisciplinary hardware systems.

«  Exploitation of advances in digital elec-
tronics, communications and the Internet
to enable autonomy and/or tele-monitor-
ing. Improving system reliability.

«  Development of modelling for problems
arising in health monitoring & control.

«  Strategies for multidisciplinary technology
transfer including professional training.

To meet these priorities and have a wide impact
across Europe requires a large research effort.
Proposals are sought for one or more areas
of research, examples of which are listed
below, that are consistent with the above
priorities. The list is intended to illustrate main
themes within a coherent multidisciplinary
approach, but is not intended to be exclusive —
novel approaches not listed would be welcome.
Research proposals should be aimed at non-
military structures and must be transnational in
implementation. Although there are some
differences between different sectors, such as
aerospace, mechanical and civil structures, their
needs are listed together to stress the desire for
a generic approach:-

1. Modelling of structures and
machines

»  Modelling of structures and machines as
dynamic systems

« In-service degradation of structural
materials and damage assessment

«  Sensors and actuators as integrated
structural elements

«  Modern techniques of shape and feedback
control

2. Sensors & Actuators

«  Capability to detect, locate and quantify
damage and degradation directly
Sensing effects; improved transduction
and actuation; design and evaluation

«  Optimisation of emerging technologies for
structural application
Dense & sparse transducer arrays for
locating damage and control

«  Global, non-contact and remote sensors
for structural health monitoring

«  Accuracy, reproducibility, reliability &
durability
Cost, fitness for purpose, size reduction,
attachment and accessibility

« Intelligence
Energy requirement strategies and power
supplies

3. Systems

«  Wireless and networked sensor systems

«  Power supplies

« Faulttolerant & reconfigurable sensor
systems & networks



System design tools & strategies, includ-
ing integrated platforms for sensors
Networking strategies for a wireless and
potentially hostile environment
Connectivity & communication, remote
monitoring, diagnostics

Advanced modelling of complete monitor-
ing & control systems

Hierarchical processing and communica-
tion schemes

Data management and storage

. Analysis & Decision-making

Signal processing and analysis software
for condition monitoring & control

Data reduction and management, sensitiv-
ity analyses

Data acquisition strategies including
hierarchical processing and the utilisation
of advances in telecommunications
Inverse modelling for data interpretation
Interpretive software for integrated
systems to enable decision-making and to
guide consequential actions

Structural performance evaluation and
damage assessment

Linkage into management systems to
define maintenance & control procedures
Decision procedures for accident situa-
tions, alarm procedures

Programme structure
and management

The programme will run for three to five years
with research funding starting in late 2005.

The programme will be overseen by a Management
Committee formed by one representative from
each participating national funding agency and
a representative from the ESF.

An independent international Review Panel
formed of leading scientists in the field, with a
mandate from the funding agencies, will
undertake and oversee the peer review
assessment of proposals to the Programme.

Outline proposals will be screened by the
Review Panel, with successful applicants being
invited to submit full proposals.

Full proposals will be internationally peer-
reviewed. Referees will be selected by the ESF,
principally using a pool of international scientists
whose names are provided by the participating
national funding agencies. Based on the results
of refereeing, the Review Panel will recommend
and prioritise the best applications for funding by
the national funding agencies of the selected
applicants. The membership of the Review Panel
and the names of referees used will be published
after the selection process is complete.

Funding of the proposals recommended by the
Review Panel will depend on the total amount
of money made available in each country by
the national funding agencies supporting the
Programme. The use of funds in a project will
be subject to the rules of each national funding
agency supporting that project as well as to the
national laws of those countries.

Once launched, the Programme will support
successful projects and applicants by networking
them to facilitate cross-project communication,
exchange of information and presentation and
discussion of results. To this aim, scientific
workshops, conferences, publications and similar
activities will be organised on a regular basis,
coordinated by a Programme Coordinator
appointed by ESF who will be advised by a
Programme Science Committee formed of
representatives from the projects. Web facilities
will be made available and/or supported.



Guidelines for proposals

Proposals from individual scientists and research
groups from the countries participating in the
programme will be accepted, subject to the
eligibility rules of their national funding agency
participating in the EUROCORES S3T. Priority will
be given to applications from individual scientists/
groups planning to undertake cross-disciplinary
research together with scientists in other European
countries participating in the EUROCORES S3T.
Proposals must, as a minimum, involve 2 eligible
groups or individuals from 2 countries (ie 1 each)
participating in the programme. Proposals
involving larger collaborations will be welcome.

The involvement of Associated Scientists or
Associated Groups not eligible to apply to these
agencies for funding, and from industry, is
acceptable where their added value to a proposal
is justified in the scientific case. Their participation
must be fully self-supporting and will not be
financially supported by the Programme.

As well as relevance to the S3T programme and
overall scientific quality/excellence of the
proposal, the following criteria will also be taken
info consideration:

« Originality/Novelty

s Feasibility and Methodology

» Level of transnational collaboration (especially
European scientific added-value) particularly
between the participating groups

» Level of multi-disciplinarity

»  Suitability of the proponents (eg expertise and
track record)

» Budget/value for money

Applications should normally be for three years
although applications for shorter or longer time
periods may be considered. Taking into account
the selection and approval processes, requested
project start dates should be on or after July 2005.

It will be assumed that arrangements for the
handling of ipr (Intellectual Property Rights) will
be in place within projects, following the
applicable national legislation and national
funding agency rules. Applicants are strongly
urged to have such arrangements in place,
covering all research groups (including any
associated groups) before the start of any project.
It is expected that the results of the projects
supported by this EUROCORES programme will
be placed in the public domain and published in
accordance with normal academic practice.

The application procedure will take place in two
steps:

u the first for outline proposals;
s the second for invited full proposals.

Ovutline proposals

As a first step, outline proposals are invited by
the close of 2 November 2004. A short proposal,
with a scientific rationale of up to 1500 words
and details of the collaboration, must be completed
following the application guidelines for Outline
Proposals. All intended partners (e.g. national,
infernational, industry, university) should be clearly
indicated. Any equipment necessary should be
specified and an estimate of the total project costs
should be included. An Outline Proposal should
normally be made by the potential Project Leader
(see below) of a successful full application. Outline
Proposals may include a one-page curriculum vitae
of the partners, including a list of their five most
important publications.

The programme Review Panel will screen the
outline proposals. The Panel may give
recommendations concerning the further
development of a proposal such as suggesting
joining forces with teams in other countries. It may
also reject proposals that are considered either
not to fit within the scope of the programme or to
be non-viable. Successful applicants will be
notified by January 2005 and invited to submit
full proposals.

For detailed information, eligibility for
funding or restrictions of the participating
funding agencies, please contact the contact
person listed on page 6.

Outline proposals should be sent by
email (in one attachment only) in pdf or
rif format by close to 2 November 2004 to:

ESF PESC Unit, S3T

European Science Foundation
1, quai Lezay-Marnésia

BP 90015

67080 Strasbourg cedex
France

Tel: +333 88767127

Fax: +33 3 88 37 05 32
Email: s3t@esf.org




Application Forms

A second Call for Proposals

There is no application form for outline proposals.
Applicants should follow the proposal structure
indicated in the Outline Proposal Application
Guidelines.

Full proposals

As a second step, full proposals will be invited.
The deadline for full proposals will be announced,
but will be on or about T March 2005. Full
proposals must include a well-argued scientific
case, a list of participants, a detailed budget and
other supporting information. To integrate multi-
national applications, a single, common scientific
case must be submitted; however, the amount
requested from each national funding agency has
to be clearly and separately specified.

Detailed instructions on requirements and how to
complete the application forms will be made
available.

The Principal Investigator (leader) of each eligible
group in the project seeking funds will be required
to provide information which will form the basis
for any subsequent award from the relevant
funding agency. It is expected that the Project
Leader will be the Principal Investigator of their

group.

The Project Leader will act as the principal contact
for the proposal, and for the duration any
subsequent project. The Project Leader will be
responsible for representing the project, for its
participation in programme activities, and for any
reporting requirements placed on the project as a
whole as part of the programme. Principal
Investigators will be responsible for dealing with
the requirements attached to the contributions of
their own funding agencies.

Funds requested within the EUROCORES S3T
should be for the additional costs of participating
in the project and can include items like salary
for temporary scientific and technical staff,
equipment, travel and networking costs within the
project, fellowships, efc according to the rules of
the participating national funding agencies. Major
items of expenditure will require justification in
the proposal. ESF will provide support for inter-
project networking and other cross-programme
activities.

Full instructions and application forms will
be available on the web site
(http://www.esf.org/s3t] after the full
proposal stage has started.

A second call may be established with the
agreement of the funding agencies.



Participating agency contacts

Austria

Dr. Guido Korlath
Austrian Academy of
Sciences

Dr. Ignaz-Seipel-Platz 2
1010 Vienna

Tel: +43 1 51581-1258
Fax:+43 1 51581-1275
Email :
guido.korlath@oeaw.ac.at

Dr. Lucas Zinner

Fonds zur Férderung der
wissenschaftlichen
Forschung (FWF)
Weyringergasse 35
1040 Wien

Tel: +43 1505674019

Email: zinner@fwt.ac.at

Belgium

Dr. Marie-José Simoen
Secretary General
Fonds National de la
Recherche Scientifique
Rue d’Egmont, 5

1000 Brussels

Tel: +32 250492 11
Fax: +32 2 504 92 92
Email: mjsimoen@fnrs.be

Dr. Benno Hinnekint
Director

Fonds voor
Wetenschappelijk
Onderzoek - Vlaanderen
FWO

Egmontstraat 5

1000 Brussels

Tel: +32 2 550 15 31
Fax: +322 512 58 90
Email: hinnekint@fwo.be

Czech Republic

Academy of Sciences of
the Czech Republic

and

Czech Science Foundation

Dr. Milo$ Hayer

Czech Science Foundation
Section of Technological
Sciences

Ndrodni 3

PO Box 1081

11142 Prague 1

Tel: +420 2 2424 0597
Fax : +420 2 2424 0567

Email: hayer@kav.cas.cz

Finland

Ms. Eeva Karjalainen
The Academy of Finland
Research Council for
Natural Sciences and
Engineering

P.O.B. 99

00501 Helsinki

Tel +358 9 7748 8442
Fax +358 9 7748 8393
Emaiil:
eeva.karjalainen@aka.fi

France
I

Centre National de la
Recherche Scientifique
(CNRS)

Direction des Relations
Internationales

3, rue Michel Ange
75794 Paris Cedex 16

Dr. Jean-Luc Teffo

Tel: +33 1 44 96 51 53
Fax: +33 1 44 96 49 10
Email:
jean-luc.teffo@cnrs-dir.fr

Mrs. Anne d’Albis

Tel: +33 1 44 96 44 59
Fax: +33 1 44 96 46 24
/49 10

Email:
anne.dalbis@cnrs-dir.fr

Hungary
——

Ms. Katalin Pigler
Deputy Head of Department
Hungarian Academy of
Sciences

Department for International
Scientific Relations

Ndador u. 7

1051 Budapest

Tel: +36 1 411 6378
Fax: +36 14116115
Email: kpigler@office.mta.hu

Ireland
—

Mr. Martin Hynes

Irish Research Council for
Sciences, Engineering and
Technology (IRCSET)
Brooklawn House
Shelbourne Road

Dublin 4

Tel: +353 1 231 5000
Fax: +353 1 231 5009

Email: mhynes@ircset.ie

Mr. Tom Sheedy
Enterprise Ireland
Division of International
Science and Innovation
Programmes and EU
Affairs

Glasnevin

Dublin 9

Tel: +353 1 808 27 69
Fax: +353 1 837 01 78
Email:
tom.sheedy@enterprise-
ireland.com

Italy
|
(please note that all ltalian
proponents must contact the
CNR to check conditions of
eligibility before submitting their
proposals)
Dr. Anna D’Amato
Consiglio Nazionale
delle Ricerche
Dipartimento per le
Attivita’ Internazionali

P. le Aldo Moro 7

00185 Roma

Tel: +39 06 49 93 34

34

Fax: +39 06 44 69

833

Email:

a.damato@dai.cnr.it
The Netherlands
|

Dr. Paul C. Schuddeboom

Technology Foundation

STW

van Vollenhovenlaan 661
Postbus 3021

3502 GA Utrecht

Tel: +31 30 600 12 69
Fax: +31 30 601 44 08
Email: pauls@stw.nl

Poland

L
Professor Wladyslaw
Torbicz
Institute of
Biocybernetics &
Biomedical Engineering
ul. Ks. Trojdena 4
02-109 Warszawa
Tel: + 48 22 659 55 34
Fax: +48 22 659 70 30
Email:
wtorbicz@ibib.waw.pl

Portugal
—

Dr. Luisa Henriques
Fundacao para a
Ciencia e Tecnologia
(FCT)

Av. D. Carlos I, 126 - 2
1249-074 Lisboa

Spain
—

Consejo Superior de
Investigaciones
Cientificas (CSIC)
and

Oficina de Ciencia y
Tecnologia (OCYT)

Dr. Antonio Aguado
de Cea

Universidad Politecnica
de Cataluna
Departamento de
Ingeniera de la
Construccion

Campus Nord-Edifico
C1, despacho 202
C/Jordi Girona n 1-3
08034 Barcelona

Tel: +34 93 401 65 07
Email:
antonio.aguado@upc.es

Turkey
—

Professor Tarik
Baykara

TUBITAK Marmara
Research Center

POB 21

41470 Gebze

Tel: +90 262 641 23 00
Fax: +90 262 641 23 09
Email:
Tarik.Baykara@mam.gov.ir

United Kingdom
—

Dr. Alicia Greated
Engineering and
Physical Sciences
Research Council
EPSRC's Engeneering
Programme

Polaris House

North Star Avenue
Swindon SN2 TET
Tel:+44 1793 444398
Email:
dlicia.greated@epsrc.ac.uk

European Science
Foundation

Tel: +351 21 392 4454 nmm

Fax: +351 21 392 4498
Email: Ih@fct.mces.pt

Slovak Republic
—

Mr. Ivan Kostic
Slovak Academy of
Sciences

Institute of Informatics
Dubravska cesta 9

845 07 Bratislava

Tel: +421 2 5941 1257
Fax: +421 2 5477 1004
Email:
Ivan.Kostic@savba. sk

Mr. Neil Williams
European Science
Foundation

1 quai Lezay-Marnésia
BP 90015

67080 Strasbourg cedex
France

Tel: +333 8876 71 43
Fax: +33 3 88 37 05 32
Email: s3t@esf.org



