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Life-cycle assessment for
steel construction
Historically, the production of steel has had a poor environmental image. This
is now changing as a result of improved production techniques and a better
understanding of the life-cycle environmental impact of steel products.

A

s part of the growing
appreciation of the
importance of sustainable construction, The Steel
Construction Institute (SCI) is
co-ordinating a European
Union-funded research project
to accurately determine the
environmental impacts of steel
construction products. The
research, being undertaken
jointly by Corus and steel
construction institutes in The
Netherlands, Sweden and the
UK, involves the quantification
of the environmental impact of
all activities from the winning
of raw materials to the end-oflife of steel construction
Modular steel units can be disassembled and re-used
products. The project is concentrating on generic products
tions, many companies are finding it difficult to
common in Western Europe, including
gather the necessary environmental data.
structural sections and tubes, cladding,
The fate of steel construction products at the
decking and light-gauge steel products.
end of their useful life can involve re-use,
The study builds upon an earlier liferecycling or disposal. The SCI is collecting data
cycle assessment project, which investifrom demolition contractors, scrap merchants
gated the environmental impact of steel
and Corus to determine the recycling rate for
production. It extends this assessment
steel construction products. Accurate quantifica‘downstream’ to include all sectors of the
tion of the recycling rate of long-lived construcsteel construction supply chain. Particular
life-cycle phases being investigated include: tion products is a significant challenge and little
data currently exists. The recycling rate has a
• steel production;
significant impact on the environmental profile
• fabrication and manufacture of steel
of steel construction products.
construction components;
The results of the study should be available
• transportation;
in early 2002. Data and information will be
• erection and product assembly;
disseminated by the SCI to enable designers,
• in-use maintenance and repair;
legislators and LCA practitioners to accurately
• end-of-life scenarios including
determine the environmental consequences of
demolition, re-use and recycling;
using steel in construction.
• scrap processing.
The SCI is keen to hear from organisations
within the steel construction sector who are
For each sector of the supply chain, SCI is
willing to provide information for this project.
undertaking audits of the environmental
Data will be treated confidentially and may be
impacts of the processes involved, through site
visits, interviews and the completion of detailed used by participating companies towards the
implementation of their own environmental
questionnaires. The data will be aggregated to
management system.
provide national and West European averages
for each product studied.
For further information please contact Dr
Currently, the SCI is concentrating on data
collection from structural steelwork contractors Michael Sansom at The Steel Construction
Institute (01344 623345;
and component manufacturers. Although
fax: 01344 622944;. E-mail:
aware of the importance of environmental
m.sansom@steel-sci.com).
issues in relation to their products and opera-
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BUILDINGS
ABOUT RESEARCH FOCUS
Aims
The principal aim of Research Focus is to
promote the application of research in
building and civil engineering.
Supported by many organisations in the
British construction industry, its brief articles
on current research are written for practising
engineers, architects, surveyors and their
clients with the objective of disseminating
research news as widely as possible. Its
sponsors wish to promote the benefits of
research, improve contacts between industry
and researchers, encourage investment by
industry in research and the use of research
in practice, and facilitate collaboration
between all the parties involved.
Formally, Research Focus is an unrestricted
newsletter containing invited factual records or
case studies of building or civil engineering
research projects. Articles may be reproduced,
provided the source is acknowledged.
Enquiries and Comments
If you wish to know more about a specific
project, you should contact the person named
at the end of the relevant article. Look on the
back page for addresses, telephone and fax
numbers of the sponsoring research
organisations and professional institutions.
General information about their activities may
be obtained from them directly.
We welcome your ideas on ways to
improve Research Focus and so help it to
achieve its goals. If you have a suggestion,
or an article about an interesting piece of
R&D, please send it to the Editor, Roger
Venables, at the address below.
Editorial Advisory Board and Editor
Overall editorial policy is set by the Editorial
Advisory Board which comprises:
Chairman: Mike Thorn
Members: Terry Boniface (DETR),
Ian Cruickshank (HR), Tom Harvey (BRE),
John Hodges (DFID), Sarah Houghton (SCI),
Dr Stephen Ledbetter (CWCT), Peter Lee
(industry), Caroline Lilleywhite (CIRIA),
Dr Martin Southcott (BCA), Richard
Woodward (TRL).
Editor: Eur Ing Roger Venables
Secretary: Dr John Bennett (ICE).
Roger Venables, the Editor, is at Venables
Consultancy, 12 Cranes Drive, Surbiton,
Surrey, KT5 8AL
(020 8399 4389; fax 020 8390 9368;
E-mail: rf@venablesconsultancy.co.uk).
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typeset by PJM Design and produced by
Thomas Telford Ltd, 1 Heron Quay,
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If you receive Research Focus by direct mail (i.e.
not with NCE) and the address it is sent to is
incorrect, if you would like additional copies for
circulation within your organisation or if you
would like to be added to the direct mail list,
please contact Ms Lesley Wilson at the
Institution of Civil Engineers, 1 Great George
Street, London SW1P 3AA
(tel: 020 7655 2242; fax 020 7799 1325;
Email: lesley.wilson@ice.org.uk).
Research Focus is also downloadable
from the ICE website (www.ice.org.uk) and
readable using Acrobat software.
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Adaptable buildings
Construction clients and designers need to recognise the
complex interrelationships between buildings and occupying
organisations if they are going to produce buildings that respond effectively to
change. A building is not the self-contained project so often assumed by the
construction industry.

T

his is one of the key findings of a
recent CRISP consultancy commission,
which involved a study of the Variety
Club Building at London’s Great Ormond
Street Hospital, which looked at the adaptability of the building, and shows just how complex
these interrelationships are.
The investigation reviewed the changes
made to the building since it was opened seven
years ago, and it homed in upon a specific,
recent adaptation project to alter a daycare
unit in response to changing medical
procedures.
The study reveals how operational constraints can undermine the assumptions made
by designers about adaptability and flexibility
at the design stage. It also shows how uncoordinated decisions made by different people
during the briefing, design and construction
process can have a detrimental affect on the
building’s ability to respond to change.

Harnessing information is also important.
The study describes the hospital’s strategy of
accessing ‘tacit’ knowledge through retaining
relationships with in-house managers and
external designers, even if they move from firm
to firm.
The study concludes that there is much
more work to be done on the relationships
between adaptability of buildings and their
users. The report is accessible on the CRISP
website – www.crisp-uk.org.uk under
Publications.
For further information please contact
Jim Meikle or Martin Lockwood at CRISP
MSU, Davis Langdon Consultancy, Princess
House, 39 Kingsway, London,
WC2B 6TP (020 7379 3322;
fax: 020 7379 3322; E-mail:
crisp@davislangdon-uk.com).

ENVIRONMENT & CONSTRUCTION FUTURES

CEEQUAL progress
The Institution of Civil Engineers-led project to develop an environmental
awards scheme for civil engineering projects – CEEQUAL – will soon be
starting to trial the assessment criteria that have been developed in the
project’s early stages.

D

ue for completion in February 2001,
the CEEQUAL project (Civil Engi
neering Environmental QUALity
awards scheme), is aimed at providing an
incentive to clients, designers and contractors to adopt environmental best practice
and assist in delivery of sustainable construction.
The Project Partners will be undertaking the trialling of assessment criteria and
methods on their own projects. However,
further offers to trial the assessment
methods from clients of construction would
be particularly welcome. Organisations
wishing to join the project are still welcome
to do so although there is a joining fee to
reflect existing partners’ investment in the
project so far.
Any client interested in offering projects for
trial assessment, or organisation interested in
participating in the project, is invited
to contact Dr John Bennett at
the ICE (020 7665 2205;
fax: 020 7799 1325; E-mail:
john.bennett@ice.org.uk).

The Maidenhead, Windsor and Eton Flood
Alleviation Scheme under construction, showing
haul roads along the side of the new channel. The
scheme is likely to be assessed during the trial
phase of the CEEQUAL project.
Photo courtesy of Edmund Nuttall, and
photographed by Chorley Handford.
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SUSTAINABLE CONSTRUCTION

CIRIA project set to produce sustainability indicators
The business case for more-sustainable construction is slowly becoming more compelling, and the need for companies to innovate and improve their performance, and to deliver more-sustainable built assets, is now undeniable.
However, to demonstrate improvement, industry will have to be able to measure and report changes in performance.

I

n response to this problem, CIRIA will
shortly be publishing a suite of
sustainability indicators appropriate to
contracting and design organisations. Prepared
to assist companies providing design and
construction services to contribute more
effectively to the delivery of more-sustainable
construction projects, these indicators will form
a consistent basis against which these companies can measure their performance. Each
indicator will provide a snapshot of progress
against one of the important dimensions of
sustainable construction.
Monitoring of business performance is a key
management responsibility and application of
the indicators enables assessment of business
sustainability. These indicators are specifically
designed as relevant to business needs and are
action-oriented. The principal purposes of the
indicators are to promote implementation of
better practice and to demonstrate the progress
being made. Not only will the data be useful as
part of company environmental and social
reporting, it will also enable a company to
benchmark its performance against competitors. Overall use and reporting of the indicators
will demonstrate that a company is innovative,
well-managed and responsive to stakeholders.
The CIRIA report identifies a series of
indicators against which companies can
measure their sustainability at strategic
(company) and operational (project) level. The
proposed strategic indicators are relevant to
most construction companies and measure the
systems and processes in place to improve
performance, such as the use of an environmental management system. The operational
indicators measure the performance of the
company in delivering more sustainable
construction projects, for example tonnes of
wastes to landfill per £M of turnover. It is
hoped that companies will use, and report their
performance against, all of the strategic
indicators and selected operational indicators
relevant to the business.
The indicators have been developed following extensive research and consultation
throughout the industry and with its stakeholders. Initially, the opportunities for design
and construction companies to contribute most
effectively towards sustainable development
were assessed and from these a preliminary
suite of indicators was developed. The research
team, WS Atkins and New Economics Foundation, found that knowledge of social issues
within the industry was much less developed
than that of environmental performance issues.
As a consequence, significant new research
focused on the identification and development
of company and site indicators related to social
responsibility.
Funded by the DETR Partners in Innovation Programme, The Institution of Civil
Engineers, Biffaward and the Construction
Industry Environmental Forum, the initial

Bricks badly stacked and misplaced in a timber storage area

research generated a preliminary suite of
indicators that were piloted by ten of the
country’s leading construction and design
organisations to test their relevance,
appropriateness, ease of compilation and
information value. The feedback from the
piloting was used to improve the practicality of the indicators. A revised suite was
presented in a consultation paper that was
issued during summer 2000 to over 500
industry and stakeholders’ representa-

tives. A consultation workshop was also
held during the summer as part of this
process. Feedback from the consultation
was used to further refine the proposed
indicators prior to publication.
For further information please contact CIRIA,
quoting Research Project 609 (020 7222 8891;
fax: 020 7222 1708; E-mail:
rfocus@ciria.org.uk, Website:
www.ciria.org.uk).

CONSTRUCTION FUTURES & INNOVATION

The DETR Research Report
On 20 November Nick Raynsford, Minister for Construction, launched the
DETR’s Construction Research and Innovation Programme Annual Report for
1999/2000 to an invited industry audience at Church House, Westminster.

M

r Raynsford took the opportunity
to highlight some of the construction related research priorities
for the future, including research to support
the ‘Respect for People’ agenda. A report by the
‘Respect for People’ working group was also
launched in November to mark the second
anniversary of Rethinking Construction. The
report’s recommendations will be used to draw
up priority research areas for the 2001 DETR
Construction Research and Innovation
Programme. Other research priorities
suggested for the industry include site safety,
failures in recruitment and retention, and
equality in the workplace.
The DETR’s total spend on the 1999–
2000 research programme was £24 million.
The programme has been, and remains,
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focused on supporting the industry, and
gives opportunities for collaborative research
involving industry and academe.
If you have an interest in the success of UK
construction – as a member of the industry, as
a client, as an observer or researcher, or as a
policy maker – the report will give you a
flavour of the latest and best outputs emerging
from the DETR’s Construction Innovation and
Research Programme.
Further information on the programme is
available on the DETR website,
www.construction.detr.gov.uk. Copies of the
report are available from DETR
Free Literature, PO Box 236,
Wetherby, West Yorkshire
LS23 7NB.
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MATERIALS & BUILDINGS

Cladding interfaces
Building cladding has to interface with both the supporting building structure
and adjacent cladding systems. Improvements in these areas have resulted
from CWCT-led research projects funded by the DETR, EPSRC and industry.
Cladding buildability, led by Taylor
Woodrow Construction, offers guidance
on interfacing cladding with the supporting structure, and software for the
assessment of tolerances and fit. It is
designed to help practitioners reduce the
risk that cladding will not fit first time
for reasons of inaccuracy, error, poor
design or lack of adjustment. It covers all
issues from initial design through to
construction, with sections on different
structural frames and cladding types,
brackets, fixings and case studies.
A computer program aids the assessment of the risk of lack of fit during construction and enables users to assess and
compare the impact of any combination of
design and construction parameters on the
fit between cladding system and building
frame. A terminology and list of relevant
standards is also included.

Cladd:ISS, led by Loughborough University,
offers a strategy for the technical design
and management of cladding interfaces.
The interactive CD-ROM guides users
through basic steps towards best practice,
with access to process maps, action plans,
management strategy and advice on standards, materials, maintenance, joints,
movements and tolerances.
Various interface profiles are presented
and a split screen format enables these
interfaces to be evaluated against criteria
including tolerance and deviation, movement, erection sequence, seal type and
zone, interface responsibility and maintenance. It deals with curtain walls, structural sealant glazing, rainscreens, profiled
sheeting, composite metal panels, precast
panels and windows. Information is also
given on management aspects of cladding
contracts.

Unitised panel being lifted onto structural frame

For further information please contact Brenda
Apted (01225 826541; fax: 01225 826556;
E-mail: cwct@bath.ac.uk).
Both projects have been
published on CD-ROM by CWCT
and are available as a boxed set.

MATERIALS

Encouraging the better use of composites
The November 2000 issue of Research Focus highlighted work being undertaken by CIRIA to increase the use of
fibre-reinforced polymer composite materials. A new group has now been established by BRE, funded by the DETR, to
formally bring together the composites and construction sectors.

D

espite technical advances in polymer
composites and demonstration
structures dating back to the 1960s,
their use in construction applications in the UK
is not as widespread as in Europe or elsewhere.
It is this imbalance that is the driving force
behind the ‘Network Group for Composites in
Construction’ (NGCC) initiative. The NGCC’s
priorities were identified at a workshop in
1999, where 85 delegates – from raw materials
suppliers, manufacturers, and major contractors, to architects, engineers, and academics –
gathered to support the Group’s work.
The NGCC was launched at the end of
October 1999. It has been set up with initial
funding from DETR to encourage the
effective use of composites in construction,
improve partnering and collaboration
between companies, and to raise the profile
of the industry. The group also acts as a
contact point for those wanting to find out
more about composites in construction.
NGCC is divided into four sub-groups:
•
•
•
•

Design information;
Applications;
Promotion, education and training;
Research and development.

Each sub-group has a committee of industry
representatives co-ordinating activities in
that area, including events and publications.
The NGCC publishes a quarterly newsletter
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Bridges like this one built of composite materials are the target of NGCC

distributed to members, containing details of
recent developments, new projects, product
information and a calendar of upcoming
events. The Group’s web-site (see details
below) offers the ‘Composites in Construction
Information Service’, which provides a
reference point for those interested in
improving their use of composite materials.
In particular the information service aims to
highlight the extensive network of expertise
in composites for construction and to encour-

age industrialists, architects, designers and
engineers to grasp the many opportunities
offered by developments in this area.
For further information please contact
Dr Sue Halliwell, BRE
(01923 664860;
fax: 01923 664010.; E-mail:
halliwells@bre.co.uk or see the
Group’s website at
www.ngcc.org.uk).
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WATER ENGINEERING

Quantifying peri-urban irrigation in Africa
DFID’s forthcoming strategy paper on meeting the challenge of urban poverty sets out their commitment to the
development of urban centres in ways that will deliver real benefits to poor people. The paper stresses the need for
reliable data to underpin the planning of interventions in urban areas and peri-urban zones (defined for this project as
the area influenced by the presence of the urban centre, but still rural or semi-rural in nature) that can improve the
livelihoods of the poor and to enable the setting and monitoring of effective targets.

R

esearch funded by DFID’s Infrastructure and Urban Development
Department and carried out by HR
Wallingford, is gathering quantitative
information on the importance and contribution of informal, peri-urban irrigation to
family welfare, its technical characteristics,
and the institutional, social, economic and
technical constraints faced by its practitioners. The aim has been to develop a better
understanding of the benefits of informal
peri-urban irrigation to the poor, and to
determine informed policies for encouraging
safer production practices.
Data was gathered using participatory
discussion at the community level, and
interviews with selected farmers, at sites
within 20km and 40km radii of Nairobi and
Kumasi respectively. The study revealed
that, for those who are able to engage in
informal, irrigated cropping, it is their main
source of cash income and contributes
greatly to overall family welfare.
In Kumasi, over 12,500 households
irrigate about 11,500 ha, almost twice
the ‘formal’ irrigation area reported by FAO
for the whole of Ghana. Most is in the
urban fringe and in the peri-urban zone.
There is very little irrigated agriculture in
Kumasi’s urban centre.
In Nairobi, at least 3,700 farmers
irrigate over 2,000 ha. More of their activity
was close to the urban centre. Nearly 40%
of respondents were squatters with no
rights of tenure and 40% drew their water
directly from main sewers.
Use of polluted water for irrigation is a
concern in both cities. Water quality monitoring in the river system that drains
Kumasi, and which supplies many irrigators, showed that levels of faecal coliform
32km downstream of the city centre could
be up to five times greater than the FAO
guideline for irrigation.
Irrigators in Nairobi see the lack of a
secure, adequate supply of water as the
primary constraint on their production. In
Kumasi, irrigators find credit availability
and marketing problems to be even bigger
constraints. In both cases, irrigators rely on
arduous and time-consuming manual
watering methods. In Kumasi some farmers
occasionally pay up to $5 per m 3 for water
carried manually to the field.
The study has shown that, despite its
important contribution to livelihoods, its
widespread nature and the health concerns
associated with the use of polluted water,
informal peri-urban irrigation is generally
unsupported and overlooked by extension
services and policy makers. The final
project workshop, taking place in Ghana in

Peri-urban irrigation, Nairobi, Kenya

March 2001, will contribute to addressing
this lack of knowledge and focus.
For further information or copies of the project
reports, please contact Gez Cornish at

HR Wallingford
(01491 822441;
fax: 01491 826352;
E-mail:
g.cornish@hrwallingford.co.uk).

CONSTRUCTION FUTURES & INNOVATION

Beyond the horizon with Foresight
Many companies outside construction employ what they call ‘scenario planning’
as a means of picking up signals from the outside world, building alternative
pictures of the future and alerting internal teams to issues in a form that is
relevant to them. Some leading construction companies are already beginning
to use similar techniques. To be successful, the messages arising from the
second round of Foresight require similar diffusion throughout the industry.

A

number of the Office of Science and
Technology’s Foresight reports were
issued recently and were amongst
the initiatives discussed at a CIRIA conference held in November.
Foresight brings together business, science
and government to identify threats and opportunities that we are likely to face in 10 to 20
years’ time. It encourages dialogue between
groups who do not normally work together.
Many countries undertake Foresight activities
using a variety of tools and techniques. The
first round of UK’s Foresight was influential in
shaping the programmes of the research
councils. Wider influence is planned for the
second round.
As ever, the challenges for the construction
industry will be to help society meet its needs
within the earth’s biophysical limits. It will
need to do this in the face of significant global
population growth, climate change, changing
attitudes and a range of other possible
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scenarios described in the reports. Given the
nature of the industry, the long lead-in times of
many infrastructure schemes and the increasing pace of change, it is important that construction looks beyond its usual planning
horizons.
Member-based associations can play an
important role in helping their members
adopt Foresight and CIRIA’s work (1) with 8
member companies features in recent
guidelines (2) issued by DTI.
1 See downloads at www.ciria.org.uk
2 Leading into the future – available from
www.foresight.gov.uk

For further information please contact
Owen Jenkins at CIRIA
(020 7222 8891;
fax: 020 7222 1708; E-mail:
rfocus@ciria.org.uk;
www.ciria.org.uk).
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BUILDINGS

Improving fenestration and cladding performance
FACETS (Fenestration and Cladding Engineering Technology Scheme) draws together ten years of research and
training at CWCT. Funded by the DTI and industry, the project results are now available on a CWCT CD-ROM.

F

ACETS is aimed at all those in the
construction and manufacturing
industries who are involved in the
design, manufacture, erection and maintenance of building envelopes. It covers all
aspects of fenestration and cladding and is
split into 14 packages:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

referenced and linked, which makes FACETS
ideal for use by experienced people who need a
reference source, and for those new to the field
who need access to training material.
FACETS draws from the CWCT seminar
programme, CWCT standards and guides,
and research reports. It is not a substitute
for standards and other documents but
gives an insight into the development of
standards and the engineering basis for
them and for other guidance.
FACETS was funded by the Department of
Trade and Industry’s Focus Technical Programme and is intended to make
information available to small and mediumsized companies, although it will also benefit
individuals in many larger companies.

Glass and Glazing
Advanced glazings
Envelope sealing
Rainscreens
Finishes and corrosion
Durability
Structural systems
Buildability
Structural glazing
Stone cladding
Procurement
Thermal properties
Building comfort
Lighting.

In total, FACETS comprises 109 sections and
over 500 images. Each of the packages contains
a list of further reading, which includes standards, guides and books, plus a full terminology.
The packages and sections are fully cross-

Panelised curtain wall

FACETS can be viewed on-line at
http://www.cwct.co.uk/facets where a limited
version shows the scope and style
of FACETS and allows visitors to order the
full version on CD-ROM.
For further information please
contact Brenda Apted at CWCT
(01225 826541; fax: 01225 826556;
E-mail: cwct@bath.ac.uk).

CONSTRUCTION PROCESS & ENVIRONMENT

Construction’s impact on the community
Improving the construction industry’s ability to co-operate with – and fulfil the needs of – the communities in which it
operates is the aim of a new BRE research project funded by DETR.

C

onstruction has a considerable impact on the general
public, not just on users of
the finished product but also those
affected by changes made to the
local environment as a result of
both the construction process and
the completed project.
In line with the recently published DETR Strategy for Sustainable Construction, Building a
better quality of life, and the M4I
Respect for People initiative, this
two-year study will concentrate in
particular on impacts on the wider
community, including users, local
businesses, interest groups and
passers-by. It will demonstrate the
best means of considering and
involving these groups and the
advantages of closer links and
better communications – during
planning, construction and afterwards – between the construction
industry and the people it serves.
The BRE research team plans

6

to carry out consultation exercises
to investigate the impacts of five
construction projects and use the
findings to develop guidance and
tools (including a training element)
for designers and contractors, and
their clients, for example local
authoritie.
Once the guidance is developed
in draft form, the team will test it
and supporting tools on an ongoing construction project to
demonstrate that they deliver the
expected advantages in practice.
It is expected that the first
output of the project – a defined
list of impacts and suggested ways
to measure these – will be
produced early in 2001.

Noise and dust are among the impacts that a construction site
can have on the local community

For further information please
contact Mindi Hadi at BRE
(01923 664169,
fax 01923 664169,
E-mail
hadim@bre.co.uk).
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INNOVATION IN MANAGEMENT

A

way to manage construction knowledge

The subject of knowledge management (KM) has received a great deal of attention in recent years and is now
recognised as a core business concern. Within the construction industry, KM is also being recognised as a vehicle
through which the industry can address its need for innovation and improved business performance.

T

he failure to capture and transfer
project knowledge, which is usually
buried in unread reports and filing
systems, or lost because people move on, leads
to the increased risk of ‘reinventing the wheel’,
wasted activity, and impaired project performance. While some form of KM is being practised
in industry (such as documentation of best
practice), there is no known framework for its
management within project organisations.
Even in other sectors such as manufacturing, where various firms have developed
‘best practice’ methods for improvements to
project KM, there is the lack of a formal
framework underpinning it. Current initiatives tend to focus on information technology (IT) solutions without due consideration
of organisational and cultural issues.
This need has been addressed by a project
entitled CLEVER (Cross-sectoral Learning in
the Virtual Enterprise), which was aimed at
developing a framework for KM in a multiproject environment. The emphasis has been
on organisational and cultural aspects of
knowledge management in a project. The focus
was on two key industry sectors – manufacturing and construction – with a view to helping
with learning across the sectors to mutual
benefit.
Through a detailed study of current KM
processes in these sectors, the CLEVER
framework was developed to assist construction firms to select an appropriate KM strategy
to suit their organisation. A template allows
users to identify and analyse the knowledge
management aspects of a business problem,
with particular emphasis on knowledge
transfer. This approach recognises the fact that
KM is not an end in itself but a means towards
the solution of business problems that mitigate
against efficiency and innovative capacity.
On behalf of the existing sponsors, the ICE
welcomes the Centre for Innovative
Construction Engineering (CICE) at
Loughborough University as a new Sponsor of
Research Focus. The Centre was set up in
April 1999, supported by a £4m grant from the
EPSRC and by a group of 24 leading firms,
following an expansion of the Engineering and
Physical Sciences Research Council’s
Engineering Doctorate (EngD) scheme.

For further information on the above project,
or the Centre please contact
Professor Chimay Anumba, Centre for
Innovative Construction Engineering (01509
222615; fax: 01509 223981, E-mail:
c.j.anumba@lboro.ac.uk).Clever Web site:
www.lboro.ac.uk/departments/cv/research/
groups/conman/Clever.

COASTAL ENGINEERING

Managing mixed beaches
Despite the fact that mixed grain beaches are commonly found in the UK and
in many other areas of the world, little research effort has been directed
towards developing management tools compared to the work done on sand
beaches. Through MAFF funding, extensive scoping studies at HR
Wallingford have already focused on research needs in this area. A new 3year study aims to provide coastal zone managers with improved predictive
tools for coarse and mixed sediment beaches.

T

om Coates, project
manager at HR
Wallingford, explains: ‘The real challenge
is to produce reliable
predictions for the complex
responses of mixed sediment
beaches to a range of sea
conditions. For example, this
includes short term responses to storms, such as
overtopping or breaching
leading to flooding, and the
long-term evolution of beach
shape. Models can then be
used to analyse the effectiveness of flood or erosion
protection measures, such as
groynes or recharging
beaches with dredged
material.’
Tools for assisting
shoreline management are
available, but they have not
Mixed sand-shingle beach along the Holderness Coastline
been developed to address
the specific problems of
predicting the short- and
ment beaches. For example, the permeability of
long-term responses of mixed sediment
the beach is affected not only by variations in
beaches. Physical models can be used, but only
sediment size, but also sediment distribution,
if they are near full scale. Such models are
both cross and long-shore. Models also need to
limited by cost and available facilities. Existing
consider the mobility, or ‘threshold points’, of
numerical models have been extended to model
the differing sized sediments within a mixture.
different sediment zones across the beach face
Another important consideration is the effect of
and to integrate the results to simulate the
seasonal changes on sediment distribution.
actual transport. However, this simplification
The research programme will combine
of the complex distributions and processes is
theoretical and laboratory based studies of
unsatisfactory for shoreline management.
mixed sediment processes to develop concepExtensive field monitoring, by HR
tual models, which can then be verified against
Wallingford working with four UK universities,
field data and wave flume data at near full
has already led to the creation of an extensive
scale. It is hoped that this process will lead to
database of the physical processes of sediment
the production of reliable tools for predicting
transportation across coarse and mixed grain
mixed beach responses and engineering
beaches. The new study aims to link this to
guidance for more effective beach management
hydrodynamic data sets from existing wave
in the future.
modelling packages such as HR Wallingford’s
ANEMONE (Advanced Non-Linear Models for
For further information please
the Nearshore Environment) programme.
contact Tom Coates at HR Wallingford
Future models need to consider a range of
( 01491 835381; fax: 01491 832233;
dynamic criteria associated with mixed sediE-mail: ttc@hrwallingford.co.uk).
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EUROPE & INNOVATION

Last chances for construction research in the
European Fifth Framework Programme
Opportunities are still available for construction technologies in the European Commission-supported initiative for research
and development, Framework Five. There are six main areas of interest to construction: Infrastructure, Extended Enterprise, Modern Factory, Eco-buildings, urban land regeneration, and issues concerned with large groups of urban buildings.

A

section on ‘Infrastructure’ is
organisation and throughout the extended
An action on ‘Eco-buildings’ includes
specifically concerned with construcsupply chain.
objectives for alternative and renewable
tion issues. It aims to encourage the
The ‘Modern Factory’ aims to respond to
sources of energy, planning of urban developdesign, construction and operation (throughout
customer needs, improve quality and time to
ments for optimisation of energy use, reduction
the life cycle) of safe and sustainable civil
market, and reduce waste during the manufacof thermal losses in buildings and efficient use
infrastructure, as well as the rehabilitation,
turing process. This also focuses on multiof energy within the building structure. It will
upgrading and decommissioning of existing
disciplinary approaches to remove barriers to
be of particular interest to the construction
installations. Infrastructure is defined as
modernisation and development of new skills.
sector and related service providers.
including roads, buildings, railway networks,
Within the activity on ‘City of Tomorrow
bridges, tunnels and underand Cultural Heritage’, two
ground facilities, dams, water
areas of interest for construcCalls and Deadlines for receipt of proposals and UK Contact Points
treatment plants, waste
tion are included in revitalisatreatment systems and waste
tion of city centres and
Area
Call open
Call deadline
UK Contacts
disposal sites. Two areas
neighbourhoods. These are
Infrastructure
15 Dec. 2000 15 May 2001
Tel: 020 8943 6660
concerning the modernisation
urban land rehabilitation and
Extended Enterprise
eucri@npl.co.uk
of European industry are
the preservation, construction,
Modern Factory
relevant to construction.
dismantling and demolition of
Eco-buildings
24 Oct. 2000
14 December 2001 Tel: 0161 874 3636
The ‘Extended Enterlarge groups of urban buildenergie@enviros.com
prise’ aims to increase agility
ings.
and improve logistics and
Urban land
15 Nov 2000
February 2001
Tel: 020 7944 5271
For further information see
networking through the use of
rehabilitation
arwyn.davies@detr.gsi.gov.uk
contacts in the
information technologies and
Other urban issues
October 2001
table (left).
improved organisational
structures, both within an

DRAINAGE

Setting new drainage standards
Linear drainage channels are one of the most common means of draining paved areas and roads. A DETR-commissioned study, carried out by HR Wallingford in collaboration with major manufacturers and engineering consultants,
has provided new means of determining the hydraulic performance of channels that receive flow along their length.
The results of the study will be incorporated in a relevant European Standard, which will enable engineers to
determine independently the most suitable drainage systems in terms of capacity and cost.

T

he aim of the project was to provide
design guidance on the hydraulic
capacity and self-cleansing characteristics of kerb, slot and grid channels
available in the UK. Most manufacturers of
drainage systems and designers currently
calculate the hydraulic capacity using
methods appropriate to pipe drainage.
However, because drainage channels
receive flow along their length, their
hydraulic behaviour is significantly more
complex than that of pipes.
An extensive experimental programme
took place at HR Wallingford’s laboratory,
where full-scale grid, slot and kerb channels of different cross-sectional shapes,
sizes and materials were tested. Rainfall
was simulated, and the effects of the lateral
inflow rate and channel slope were investigated. Some tests were also carried out to
evaluate the self-cleansing and sediment
transport characteristics of the channels.
Analysis of the experimental data was
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water profile along channels with a wide
range of gradients.
In spite of the complexity of spatially varied
flows, and as a result of the combined experimental and computational work, it was possible to develop new, simple-to-use equations for
the calculation of the hydraulic capacity of
kerb, slot and grid drainage channels. It is
anticipated that these new equations will be of
great value to manufacturers and engineering
consultants, since the equations offer a standard method of calculating the hydraulic
capacity for any shape or type of impervious
drainage channel. The project is due to be
completed in March 2001.

Full-scale testing of kerb drainage channels

aided by a numerical program that was
developed by the HR Wallingford team
specifically to solve spatially varied flows in
channels. This program calculates the

For further information please contact
Manuela Escarameia, HR Wallingford
(01491 822337; fax: 01491 825916;
Email: mme@hrwallingford.co.uk
or visit the study web site:
www.hrwallingford.co.uk/projects/PAVED/).
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HIGHWAYS, MATERIALS & ENVIRONMENT

Sustainable materials for highway reinstatements
Recycling and re-use of excavated materials enable utilities companies and civil engineering contractors to minimise
the use of primary aggregates for the reinstatement of openings in highways. In 1998, UK Water Industry Research
(UKWIR) commissioned TRL to undertake an examination of the techniques involved, taking into account costs,
benefits and environmental factors, and to carry out a laboratory study of mix designs with reclaimed material using
cement, incinerator ash, PFA and foamed bitumen as stabilisers.

R

eclaimed material was
screened, blended and
stockpiled to produce a
granular (Type 1) material. It
was then blended with crushed
concrete and/or incinerated
sewage sludge ash to produce
two further ‘basic’ materials.
Three other materials – Ordinary Portland Cement (OPC), a
50:50 blend of OPC and PFA,
and a 50:50 blend of OPC and
incinerated sewage sludge ash –
were used to stabilise these
basic materials. One material
was also mixed further with
incinerated sewage sludge ash
and foamed bitumen.
The results showed that hydraulically
bound mixes could be designed to meet the
strength requirements of the Street Works
Specification. Now that the approximate

Where materials can be
efficiently and economically
processed and stockpiled, the reuse of such materials offers
significant environmental
benefits and inherent cost
savings. An environmental
policy for the re-use of excavated
materials and the use of secondary materials is recommended,
as is the ENTRUST initiative,
which allows 20% of the revenue
of landfill tax to be redirected to
sustainable waste practice.
Processing of excavated materials

amount of stabiliser required for each mix
has been ascertained, a structured testing
programme is needed to confirm that the
mix designs can meet the specification.

For further information please contact
Marilyn Burtwell at TRL (01344 770214);
fax: 01344 770356; Email:mburtwell@trl.co.uk)
or Rob Evans (01344 770562;
fax 01344 770356; E-mail:
revans@trl.co.uk).

CONSTRUCTION PROCESSES

Retention of existing masonry façades:
good practice guidance
Refurbishment of a building may require the retention of one or more façades or gables, from necessity or desire. The
structural stability and integrity of the façade during the work, when much of the adjacent structure is removed, is
essential to the successful completion of the work, the safety of all concerned and the structure’s long-term performance. A new CIRIA project will consolidate current experience and knowledge, and provide a good practice guide on
retention of existing masonry façades, applicable to both large- and small-scale retention schemes.

T

he project will involve consultations
with relevant parties, presentation
of case study examples and monitoring of small and large live projects and
CIRIA would like to hear from anyone with
relevant case studies or suitable projects for
monitoring. It is anticipated that the
guidance will bring benefits to clients,
designers, site personnel and the public.
The project is largely funded by the
Health & Safety Executive, with a contribution from CIRIA Core Members. Work on
the project is being undertaken by Ove
Arup & Partners and is due to be completed
in April 2002.
For further information, or to offer
input to the project, please contact
CIRIA (020 7222 8891;
fax: 020 7222 1708; E-mail:
rfocus@ciria.org.uk, quoting RP626).

Research Focus NO. 44 FEBRUARY 2001

General view of a retained façade
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CONSTRUCTION PROCESSES AND MATERIALS

Rationalisation of flat slab reinforcement
Within the concrete construction industry there are many different views about what constitutes the best way of
reinforcing concrete flat slabs. In parallel with work by the Concrete Society, and following on from literature searches
and background studies, comparative reinforcement studies were undertaken on the in-situ building of the European
Concrete Building Project (ECBP) at BRE Cardington, aimed at evaluating the time/cost benefits of various generic
methods of reinforcing concrete flat slabs.

S

COST

everal different generic
large buildings, they outweigh the
TIME
arrangements of loose bar
additional material costs often
Slow
Fast
and fabric were chosen and
encountered with innovative
used as the flexural reinforcement
methods such as rationalisation.
High
Minimum overall cost
for six of the seven suspended
slabs (see Table). Note that it was
not possible to devote whole floors
to the investigation of blanket
Overall cost of reinforcement
cover loose bar. In addition,
Finance
=
several different types of punching
Material cost
shear reinforcement systems were
used. Construction process data
Labour, plant & preliminaries
+
was recorded, and analysed, and
Time costs:
is included in the main report.
Low
(labour, plant & preliminaries)
Material
Existing research data was used
+
to integrate critical time costs into
Usual
Rationalised
Highly
Highly
Finance
costs
the overall economics of the
rationalised
detailed
various configurations and to
LEVEL OF RATIONALISATION OF REINFORCEMENT
speculate on the implications.
The research indicated that
different reinforcement arrangeA balance needs to be struck
ments can have a significant
between the additional material
impact on overall material and
costs of using rationalised
labour costs. In the systems
methods of reinforcing concrete
investigated, up to 30% was saved
flat slabs and the savings in timeon flexural reinforcement and 50%
costs, i.e. savings in labour, plant
on punching shear reinforcement,
and time-based preliminaries and,
excluding any benefit from
particularly for clients, savings in
reduced critical path time.
finance costs. In specific cases the
For flexural reinforcement, it
material costs of reinforcement
was found that rationalised
should be set against time and
arrangements of traditional
finance costs to find the best level
reinforcement, based on elastic
of rationalisation. The reinforcedesign, produced best value in
ment costs may go up but overall
economic terms in all but the
costs can be minimised.
largest projects, where two-way
There is a need for further
Shear ladders in the slab for the 4th floor at Cardington
prefabricated mats offered most
studies aimed at identifying and
benefit.
analysing value chains in detail.
For punching shear reinforcement, the
The transmission of value right through the
Table of Configurations of flexural
use of proprietary systems, such as stud
supply chain should be encouraged. More
reinforcement in the in-situ building at
rails and shear ladders, appears to be
process data is required in order to confirm
Cardington
almost always worthwhile. Savings in
optimum design for different structural
labour and time more than outweigh the
arrangements.
Floor Flexural reinforcement
additional material costs.
Copies of the report Rationalisation of flat
1
Traditional loose bar
Switching from traditional methods can
slab reinforcement are available from
Elastic analysis
save 50% of fixing time in man hours.
British Cement Association, Ref. 97.376
Proprietary punching shear reinforcement
2
Traditional loose bar
The project was jointly funded by the Departsystems are between three and ten times
Elastic analysis
ment of the Environment, Transport and the
faster to fix per column than traditional
Regions under the Partners in Innovation
3
Rationalised loose bar
links.
scheme, the Reinforced Concrete Council (RCC)
Elastic analysis
Rationalisation often means additional
and by industry. The project was managed by
material costs, which should be set against
4
Blanket cover loose bar
the RCC and formed a major part of the
savings in other costs. A cost structure
½ Yield line design
research at ECBP, Cardington.
based on reinforcement weight alone
½ Elastic analysis
almost always penalises and therefore
5
One-way mats
inhibits prefabrication, innovation and best
Elastic analysis
For further information please contact
value – see figure above. Time-related costs
form a large proportion of the costs of
Charles Goodchild, Reinforced Concrete
6
Blanket cover two-way mats
Council (01344 725736; fax: 01344 761214;
reinforcement.
Finite element design
E-mail: cgoodchild@bca.org.uk or see
The costs for financing a project are
7
Outwith this project
exceedingly important, especially for
the RCC website:
www.rcc-info.org.uk).
clients, to the extent that, particularly in
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HIGHWAYS

Control of reflection cracking in overlays to jointed
concrete roads
Jointed concrete roads that are reaching the end of their serviceable life are generally overlaid with asphalt to improve
strength and ride quality, and to restore or improve the surface texture. Current UK requirements for overlay thickness
on trunk roads and motorways is to lay at least 180 mm of asphalt. However, thermal movements within the concrete
slabs often result in transverse reflection cracking in the new asphalt surfacing above the joints.

A

s part of the Highways
20mm
Agency’s research pro
0mm
+
2mm/–0mm
gramme, trials to assess the
Joint
performance of the ‘saw-cut and seal’
BITUMINOUS
scalant
method for controlling reflection
25mm 35mm +
OVERLAY
to BS2499
0mm/–5mm
cracking in asphalt overlays over
Bond
jointed concrete roads have been
breaker
monitored by TRL at four sites: M5
tape
Taunton, A14 Bury St Edmunds, A14
Quy and M1 Barnet.
The trials started in 1990 and
3mm +/–1mm
were designed to investigate the
performance of the method for
different thicknesses of overlay. The
saw-cut and seal treatment involves
CONCRETE
Existing joint
the cutting and cleaning of a slot
PAVEMENT
followed by the installation of an
approved sealant in the asphalt
overlay above each joint in the
concrete. The saw-cut controls the position
Schematic layout of recommended saw-cut
of any potential cracking whilst the sealant
and seal treatment
reservoir maintains the surface seal above
any reflection cracking that does occur.
measurements. The test sections incorpoPerformance of the test sections is being
rating saw-cut and seal are performing
assessed against control sections with
well, although some cracking is occurring in
conventional overlay, by visual inspection,
the asphalt beneath the sealant reservoir.
coring through the joints and by deflection
Good quality control during the installation

of the joint sealant is an important
factor in the performance of the sawcut and seal treatment. Substantial
reflection cracking has developed in
the equivalent control sections.
A draft specification is being
developed for the Specification for
Highways Works Volume 1, based on
the research findings. The UK Highways Agency is actively encouraging
the use of the treatment so that the
draft specification and design recommendations can be refined.
Overall, the saw-cut and seal
method coupled with a thinner asphalt overlay provides a cost-effective
alternative treatment to 180 mm
asphalt surfacing.
For further information please contact
Marilyn Burtwell at TRL (01344 770214;
fax: 01344 770356; E-mail:
mburtwell@trl.co.uk) or
Mark Megan (01344 770561;
fax: 01344 770356; E-mail:
mmegan@trl.co.uk).

BUILDINGS & INNOVATION

From research to high-profile application
Guidance developed from research on the in-situ concrete frame test building at BRE Cardington is being applied to
the construction of St George Wharf, a new development on the Thames in London near Vauxhall Bridge.

T

he development by St George
includes 750 apartments,
cafes, restaurants shops,
offices, an international hotel, a
health and fitness centre and a new
riverside walk. Due to take six years
to complete, this £170 million development of approximately one million
square feet is about half way into its
programme.
In constructing the complex, St
George is taking advantage of guidance
developed from the European Concrete
Building Project’s (ECBP) work at
Cardington to improve the performance
of the concrete frame industry. This has
included advice on:
• the calculation of slab deflections
leading to reduced costs of
internal finishes;
• use of prefabricated reinforcement;

• early striking of formwork and
revised back-propping procedures
leading to more efficient use of
formwork and falsework, and
minimised delays to follow on trades;
• use of CRC Jointcast in combination
with precast elements to facilitate
rapid staircase and roof construction;
• the fixing of cladding with the CRC
Joint system.
The first phase of the St George Wharf
complex has already been completed and
serves as a benchmark for continuous
improvement. The development is being
monitored as an M4I Housing Forum
demonstration project.

St George Wharf, set to become one of London’s most striking
new landmark buildings
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For further information please contact
Dr Pal Chana at BRE
(01923 664595,
fax 01923 664786,
E-mail chanap@bre.co.uk).
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COASTAL & RIVER ENGINEERING & ENVIRONMENT

Double or quits for coastal and
river defences
The UK hardly needs reminding of the damage caused by flooding in recent
months, yet current investment in maintaining coastal defences is felt by
many to be too little at present. The economic damage from flooding is
estimated to be approximately £600 million per year but, without adequate
coastal or flood defences, this figure could eventually rise to £2.6 billion.

SPONSORING ORGANISATIONS
GOVERNMENT

Department of the Environment,
Transport and the Regions,
Eland House, Bressenden Place,
London SW1E 5DU
(020 7890 5704, fax 020 7890 5759)
Website: www.construction.detr.gov.uk
Email: pii–cirm@detr.gov.uk

Department for International
Development,
94 Victoria Street, London SW1E 5JL
(020 7917 7000, fax 020 7917 0019)
Website: www.dfid.gov.uk
Email: enquiry@dfid.gov.uk

RESEARCH ORGANISATIONS
British Cement Association,
Century House, Telford Avenue, Crowthorne,
Berkshire, RG11 6YS
(01344 762676, fax 01344 761214)
Website: www.bca.org.uk
Email: library@bca.org.uk

BRE,
Garston, Watford, Hertfordshire, WD2 7JR
(01923 664000, fax 01923 664010)
Website: www.bre.co.uk
Email: enquiries@bre.co.uk

Centre for Innovative Construction
Engineering,
Loughborough University, Loughborough,
LE11 3TU (01509 228549, fax 01509 223982)
Website: www.lboro.ac.uk/cice.
Email: j.c.brewin@lboro.ac.uk

Centre for Window and Cladding
Technology,
University of Bath, Claverton Down, Bath,
BA2 7AY (01225 826541, fax 01225 826556)
Website: www.cwct.co.uk
Email: cwct@bath.co.uk

Construction Industry Research
and Information Association,
Flooding of the River Thames near Wallingford

6 Storey’s Gate, Westminster, London, SW1P 3AU
(020 7222 8891, fax 020 7222 1708)
Website: www.ciria.org.uk
Email: enquiries@ciria.org.uk

HR Wallingford Ltd,

T

o identify future investment needs,
MAFF recently commissioned a
report from leading engineering
expertise to assess the economic value of
national assets at risk from flooding and
coastal erosion. The nine-month research
project involved HR Wallingford, Halcrow
Maritime and the Flood Hazard Research
Centre at Middlesex University. Several future
investment scenarios were studied: do nothing,
maintain the current expenditure, maintain
the current standard of defences, and provide
an indicative standard of defences. Information
was obtained about the areas at risk, typical
construction costs of defence elements, and the
current expenditure on capital and maintenance of flood and coastal defences.
The report highlighted some important
issues. For example, property worth over £200
billion and agricultural land worth approximately £7 billion is located within areas shown
on the available indicative flood-risk mapping
for rivers and coastal areas.
Crucially, the investment needed to continue providing and maintaining present
defence standards is substantially more than
current expenditure, and could be approximately double that invested at present. This
increased level of investment would maintain
damages at approximately £0.6 billion per year.
Continuing to invest at present levels will
result in increasing annual damage eventually
exceeding £1.6 billion per year.
Despite the broad-based assumptions, the
study provided evidence that there is a clear
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need to substantially increase expenditure on
flood and coastal defences. If investment is
maintained at present levels, it may only be
possible to provide effective protection for
selected areas and a conscious decision would
be required to abandon some coastal defences.
As a result of the recommendations, Elliot
Morley, Countryside Minister and Commons
Parliamentary Secretary to MAFF, recently
announced that an extra £420 million will be
spent over the next three years on strengthening flood protection defences around the UK
coastline. Whilst this will not guarantee
against flooding, the report has alerted the
Government to respond in some measure to
the needs forecast by the industry.
Since the publication of the report, MAFF
has also commissioned further research to
incorporate latest information on the state of
the flood defences. This will include evaluating
estimates, expanding the study to include
Wales and making initial assessments of the
potential costs associated with climate change
on flood defences.
Copies of the report are available from the
MAFF website www.maff.gov.uk under
environment, then flooding & coastal
defence.
For further information please contact
Dr Paul Samuels, HR Wallingford.
(01491 835381; fax: 01491 832233;
E-mail
p.samuels@hrwallingford.co.uk).

Wallingford, Oxfordshire, OX10 8BA
(01491 835381, fax 01491 832233)
Website: www.hrwallingford.co.uk
Email: hrmfu@hrwallingford.co.uk

The Steel Construction Institute,
Silwood Park, Ascot, Berkshire, SL5 7QN
(01344 623345, fax 01344 622944)
Website: www.steel-sci.org.uk
Email: reception@steel-sci.org

Transport Research Laboratory,
Old Wokingham Road, Crowthorne, Berkshire, RG45
6AU (01344 773131, fax 01344 770356)
Website: www.trl.co.uk
Email: bdu@trl.co.uk

PROFESSIONAL INSTITUTIONS
Institution of Civil Engineers,
1 Great George Street, Westminster, London, SW1P
3AA (020 7222 7722, fax 020 7222 7500)
Website: www.ice.org.uk
Email: enquiries@ice.org.uk

Institution of Structural Engineers,
11 Upper Belgrave Street, London SW1X 8BH (020
7235 4535, fax 020 7235 4294)
Website: www.istructe.org.uk
Email: mail@istructe.org.uk

INDUSTRY
ABP Research & Consultancy Ltd
Ove Arup Partnership
Bechtel Limited
Fordham Johns Partnership
Geotechnical Consulting Group
Laing Technology Group Ltd
Sir Robert McAlpine Ltd
Mott MacDonald Group Ltd
Pick Everard
Posford Duvivier
Rofe, Kennard & Lapworth
Scottish Hydro-Electric plc
Southern Testing Laboratories
Symonds Group
Taywood Engineering Ltd
Wilde & Partners
George Wimpey plc
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