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research update: frp composites

Since the 1990s there has been rapid
growth in the application of
advanced FRP composites in

construction around the world, in terms
of both research activities and practical
implementations. FRPs are used as
structural shapes and systems, in rein-
forced and prestressed concrete, and as
high stiffness-to-weight materials for the
repair and strengthening of existing
structures1. Novel applications on foot
and road bridges are also on the
increase2,3. An advanced FRP composite
comprises a polymer-based matrix rein-
forced by continuous fibres of carbon,
aramid or glass. To produce its structural
form, the processing methods are those
of pultrusion, resin transfer moulding,
and filament winding. Products made by
the pultrusion process currently domi-
nate the market place1.

The use of carbon FRPs for structural
applications was first studied at the
Swiss Federal Testing Laboratories
(EMPA). In 1991, the Ibach Bridge,
Lucerne, Switzerland was the first public
structure to be strengthened with
bonded carbon FRP strips4. This, and
others early projects used the external
reinforcement to repair a defective struc-
ture, to allow for increases in the applied
load, or to allow modification of the
structure for changes in use. As these
examples proved commercially success-
ful, and, after the initial hesitant reac-
tion to change, the technique of
post-strengthening with FRPs is now
well established5,6; and now other FRP
techniques have started to gain a
foothold2,3.

The construction industry continues to
offer considerable scope for the develop-
ment of improved technologies and
components, the materials and systems
which make up buildings and works.
nCRISP encourages research and inno-
vation in this broad area (www.crisp-
uk.org.uk). Its Industry Activists’ Group
has identified as two priority issues the
new construction technologies and tech-
niques and off-site production and

customisation. FRP composites undoubt-
edly have the potential to provide the
solution to these priority issues1-7.
Indeed, many have hailed FRP compos-
ites as a new generation of construction
materials following steel and concrete.

Against this backdrop, there has been
a strategic requirement for Network
groups to co-ordinate the R&D that has
lead to many notable prototype struc-
tures4 and the publication of manuals for
the practice5,6. The Engineering and
Physical Sciences Research Council has
for a number of years supported UK
networks as a mechanism to create new

interdisciplinary research communities.
The aim of such networking is to trans-
fer ideas, experimental techniques,
models and technological and scientific
insights and to promote mobility
between academe and industry. In
January 2000 the EPSRC network on
Advanced Polymeric Composites for
Structural Applications in Construction
(CoSACNet) was created. Its objectives
were to:
• examine problems facing industry in

current applications of polymer
composite materials in civil structural
applications;

• provide an educational resource for
training engineers in industry through
the use of Continuous Professional
Development courses;

• provide a forum for discussion of
general scientific and technical issues
associated with composite materials in
application through regular meetings,
online discussion forums and
conferences (ACIC 2004
/www.surrey.ac.uk/eng/research/ems/cs
ru/conference.htm) 

• disseminate information gained by
Network activities to the wider struc-
tural engineering community;

• establish mechanisms for interaction
between academia and industry in
identifying potential research areas.

CoSACNet was active for 3 years and the
network’s web site at
www.cosacnet.soton.ac.uk/ gives details
on the leading participants and specific
deliverables.

The EPSRC network ran in parallel
with the industry-based Network Group
for Composites in Construction (NGCC),
which is managed by staff at the
Building Research Establishment (BRE).
The role of NGCC is to:
• promote and develop best practice in

the application of FRP composites in
construction through their safe and
responsible use and management;

• be recognised by the construction and
FRP composite communities as the
leading focus for co-ordinating activi-
ties relating to composites in construc-
tion;

• to provide a first class service to
members, customers and industry.

Following the absorption of CoSACNet
into the R&D task group of NGCC the
links between industry and acdemia are
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to be maintained and improved. NGCC
now has five regional groups to address
the specific needs of local industry and
support local organisations. The groups
in Scotland, Wales, Northern Ireland,
North East England, and North West
England strengthen the links between
FRP composite suppliers and end-users
across the UK. The NGCC web site:
www.ngcc.org.uk/index.jsp provides
further details of the network’s activities
and membership benefits.

To provide a medium for the publica-
tion of full-length papers of values and
interest to structural engineers the
ASCE Journal of Composites for
Construction (JCC) was first published
in 1997. It publishes original research
papers, review papers1, and case studies
dealing with the use of FRP composites
in construction. Of special interest are
the papers that bridge the gap between
fundamental research and design of
large structural systems and their
construction process7. The four issues
comprising volume 1 each contained four
full-length papers. A current issue
comprising 10 papers is a measure of the
success of JCC.

To co-ordinate R&D activities world-
wide, The International Institute for
FRP in Construction (IIFC) was estab-
lished in March 2003 with members
starting to join in January 2004. The aim
of the Institute is to advance the under-
standing and the application of FRP

composites in our civil infrastructure, in
the service of the engineering profession
and society. Its website address is
www.iifc-hq.org/. As laid down in its bye-
laws, the activities of IIFC shall include:
• the organisation and sponsorship of

international conferences, sympo-
siums, workshops, short courses and
seminars, including a biennial official
conference (CICE 2004)
http://www.adelaide.edu.au/cice2004/);

• the publication of an official newslet-
ter and other relevant materials;

• the establishment of working groups
in selected areas to develop state-of-
the-art reports and design recommen-
dations;

• the development of curriculums and
course materials to meet educational
needs at different levels.

In a short period of 13 years the field
has seen progress from witnessing the
first application of FRP composites in
structural engineering2 to accepting

certain techniques in common prac-
tice1,3,4. The creation and growth of activ-
ities which co-ordinate R&D both at
national and international level has
played a significant role in the transfor-
mation from theory to practice. Readers
who have an interest in the future of
FRP composites in structural engineer-
ing practice are encouraged to use
NGCC and IIFC activities to track
current and future R&D. se
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October will see the publication of the IStructE Yearbook 2004-05.
It will list alphabetically the names and contact details of Chartered and
Incorporated Structural Engineers in membership on 1 July 2004, and will include
a topographical summary of members in the 108 countries of the world where
they reside and work. Additionally, the Yearbook will contain the names of
Companions, Graduates and Students, as well as the memberships of the Council,
committees and panels, and much other information about the Institution.
One copy of the new Yearbook — in either printed A4 or CD format — will be sent,
at a reduced price of £10, to any member from whom an order, with remittance,
is received by Friday 3 September 2004.  Alternatively, orders can be placed via
www.istructe.org.uk.
Subsequently, the price to members for a printed copy will be £20. The non-mem-
bers’ price — pre- and post-publication — will be £100 per copy. The CD version
attracts VAT, and so the cost will be £23.50 to members and £117.50 to non-mem-
bers.  Postage and packing charges will also then apply (10% of order price UK,
20% elsewhere). �


