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Rebirth of St Pancras
Safety at height
World Trade Center – report
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The aim of the “Steel Construction – The Way
Ahead” Conference and Exhibition is to
review the latest developments in the design
and construction of steel structures.

The Conference is aimed
at clients, designers, main
contractors, steelwork
contractors and suppliers.

John Humphrys, TV
Presenter, will Introduce
and Chair a Panel
Discussion on “The Future
Construction Market”.

All delegates will receive a copy of a
comprehensive new book “Steel Details”, to be
published by BCSA at the Conference. This new
book will illustrate steelwork detailing as design
decisions in context, not solely as calculation
methodologies. It will include extensive case
study material and reference data.

The Exhibition will open at 0930 hrs and will
close at 1715hrs.

Exhibitors will include: steelwork contractors,
suppliers of steel, software, purlins, cladding,
decking, stud welding, bending, cellular beams,
fabrication machinery, corrosion protection. 

The Conference will commence at 1030hrs
and conclude at 1615hrs.

The Conference fee is £160, plus VAT = £188.
The fee includes attendance at the
Conference and Exhibition, lunch,
documentation and a copy of the new “Steel
Details” book.

The event is being held at The Brewery, which
is Samuel Whitbread’s origional London
brewery, built by John Smeaton and 
James Watt in 1750.
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This image courtesy of Nick Guttridge

For Booking Forms contact: Gillian Mitchell MBE, Deputy Director General, BCSA 4 Whitehall Court, Westminster, London SW1A 2ES
Direct Tel: 020 7747 8121   Fax: 020 7839 4729   email: gillian.mitchell@steelconstruction.org   Web: www.steelconstruction.org
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The first 4mm cold rolled channel has arrived. We’ve invested £4 million
in new production lines to manufacture the most versatile steel section

around. This adds up to big savings in steelwork fabrication costs. 

And 4mm sections open up a wide range of design possibilities for
engineers. You can use Multichannel4 for windposts, secondary support

members and other areas cold rolled channels couldn’t previously go.

With increasingly pressurised site programmes you need to reduce your
workload. Why bother cutting, punching, fabricating, welding, shot-

blasting, painting and transporting when you can order Multichannel4.
The significant saving will suit your not so versatile budget.

To obtain one of the new handbooks call 01944 712000
or visit www.kingspanmetlcon.com

VERSATILE CHANNEL 
SECTIONS.
FOR NOTSO VERSATILE
BUDGETS.

Kingspan Metl-Con Ltd. Sherburn, Malton, North Yorkshire, YO17 8PQ. England. 
Tel: 01944 712000 Fax: 01944 710555 e-mail: sales@kingspanmetlcon.co.uk
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Editor’s Comment

Good news from Davis Langdon whose annual cost comparison between 
steel frames and concrete has once again proven that steel provides the most 
advantageous and economical framing solution (see News). That might come as 
some surprise to casual observes who have heard little about steel other than the 
news about raw material price rises over the past year or so. But the study confirms 
what the steel construction sector and savvy designers have been telling clients all 
along, that steel was outstandingly the cost effective framing material choice, and 
that other materials have been rising in price as well.

So what Corus last year dubbed the Competitive Gap between steel and concrete 
prices remains virtually unchanged. Using steel for frames is still cheaper than it was 
20 years ago in real terms, an amazing productivity achievement that the steelwork 
industry – producers and fabricators as well as designers – has not received full 
credit for. 

We will provide more detailed analysis of the cost comparison in the next edition of 
NSC, and there should be plenty there to cheer marketing departments. Since steel 
has maintained its competitive advantage and the other key messages about the 
benefits of steel have been getting through to more and more designers and end 
users, the annual market shares survey is also likely to bring good news in a few 
months time.  

We are already hearing encouraging reports from the industry that healthy 
workloads are being seen in the key healthcare sector, where outdated impressions 
about the vibration issue have been successfully combated. Car parks are another 
area where inroads are being made into a sector that was not previously regarded as 
a traditional source of orders for steel – well it is now.

WTC debate will boost knowledge
Also in News you can read about the conference on the United States’ National 
Institute of Standards and Technology report into the collapse of the World Trade 
Center towers that was held in September. Many of the world’s leading experts on 
fire and structural behaviour met to discuss the implications of the results of no 
fewer than 43 different studies into the issues raised by the collapse.

Debates about the precise collapse mechanism and other key aspects of what 
actually happened after two fully fuelled and laden aircraft were deliberately crashed 
into occupied buildings will probably run for years yet. Which is as it should be; we 
want to learn as much as we can from these tragic lessons.  

There will be many differences of emphasis emerging from the debates between 
the informed expertises that were gathered at Gaitersburgh, near where another 
aeroplane was flown by terrorists into the Pentagon, Washington. This sort of debate 
is one vital way in which knowledge grows. UK delegates at the conference report 
how refreshing it was to hear the issues being aired in an environment in which 
engineering debate flourishes. It made a welcome change from the sniping from the 
sidelines that they have to tolerate from sectors of UK construction who try to gain 
competitive advantage by shamefully suggesting that the use of steel was in some 
way to blame for the WTC disaster. 

Steel’s 
competitive edge

Nick Barrett - Editor
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Caunton Engineering has won the 
contract to design, supply and erect 
a new distribution warehouse at the 
DIRFT Logistics Park and rail freight 
terminal at Daventry, Northants, 
adjacent to Junction 18 of the M1. 
The five-span portal frame will 
encompass almost 70,000m2 of 
warehouse space and 3,250m2 of 
offices. Clear height is 19.5m and 
the structure uses 2,500t of steel. 
The warehouse has been pre-let to 
Tesco by a joint venture of British 
Land and Rosemound Developments 
which is developing 30ha of land at 
the site. The distribution centre is 
programmed to be operational by 
Christmas. Main contractor is John 
Sisk & Son and structural engineer 
is Sprigg Little Partnership.

Daventry 
shed checks 
out for Tesco

Steel’s cost  
advantage maintained

The Structural Fire Safety Forum, a 
new body set up in a joint initiative by 
the Steel Construction Institute and 
the Association for Specialist Fire 
Protection, held its inaugural meet-
ing in September.
 It aims to provide a liaison forum 
for all parties involved in the design, 
manufacture, specification, installa-
tion, inspection and maintenance of 
fire protection systems.
 Groups with an interest in the sub-
ject including the Institution of Struc-

tural Engineers and the Institution of 
Fire Engineers, the BCSA and Corus 
Construction & Industrial plus insur-
ers, fire officers, building control of-
ficers and contractors, were invited 
to attend.
 Frank Sheehan, Chief Fire Officer 
of West Midlands Fire Brigade, was 
invited by ASFP and SCI to chair the 
group. Mr Sheehan was seen as in-
dependent of the construction indus-
try, yet knowledgeable in the field of 
safety.

 The forum will be free to define 
its own brief. However, areas it is 
expected to address include: meth-
ods of achieving appropriate and 
economic solutions for structural 
fire safety to meet Building Regula-
tions and insurer requirements; best 
practice in the field of fire protection 
materials from initial testing to en-
suring effectiveness throughout the 
life of the building; certification of 
fire protection applicators; and iden-
tifying where additional guidance 

is needed to make sure that those 
with responsibility for fire safety can 
make informed choices.
 SCI Principal Engineer Dr Ian 
Simms said: “The forum will provide 
an opportunity to ensure that the 
steel construction industry has the 
information it requires to face the 
challenges posed by new construc-
tion techniques and materials and to 
maintain the good fire safety record 
that has been enjoyed to date.”
Contact: i.simms@steel-sci

New forum to address practical fire safety issues

Structural steel has maintained its 
cost advantage over alternative 
framing materials despite the raw 
material price increases of the past 
year, according to the latest update 
of a building cost comparison study 
carried out by Davis Langdon.
 The study confirms industry evi-
dence that for frame and floor costs 
in commercial buildings the competi-
tive advantage of steel frames over
concrete remained relatively un-
changed in the 18 months to June 
2005. ‘The Competitive Gap between 
steel and concrete remains,’ says 

Corus Construction & Industrial’s 
Technical Sales and Marketing Man-
ager Alan Todd.
 ‘Both steel and concrete framing 
have increased in cost to a similar 
extent in the last 18 months, largely 
due to increased raw materials pric-
es, including fuel.
 The cost study data also suggests 
that steel’s success in capturing 
market share in growth areas like 
healthcare and car parks will con-
tinue.
 In 2004 steel continued to dominate 
the multi- storey office sector with a 

71.7% share, measured by floor area. 
Steel’s share of the market for all 

types of multi storey non- residential 
buildings was 69.2%.

Figure 1 illustrates the updated competitive advantage graph – the gap shows 
that steel is still the cost effective option.

0 300 600 900 1200 1500

2005 Q2

2004 Q3

2003 Q4

Overall
Overage

Frame & Floors only        Steel        Concrete     Overall Building        Steel        Concrete
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Steel construction safety improvement beats target
No fatal injuries were reported by 
steel construction companies in 
the BCSA’s latest accident survey 
covering 2004.
 In addition the injury frequency 
rate for steel construction accidents 
has halved over the past four years, 
putting the industry’s progress well 
ahead of that needed to meet Health 

& Safety Executive targets.
 Injury frequency rate has reduced 
from 1.9 in 2000 to 0.9 in 2004. This 
measures the number of accidents 
to be expected in a working life 
of 100,000 hours, so that whereas 
the average worker could have 
expected nearly two reportable 
injuries in a working lifetime, now 

the expectation is for less than 
one. “To achieve a frequency 
rate of below one is a significant 
improvement,” said BCSA Health 
and Safety Manager Pete Walker. 
“We want to continue to drive that 
figure lower, with the ultimate target 
of zero.”
 In its Revitalising Health and 

Safety initiative in 2000, the HSE set 
a target for reducing accidents by 
10% annually by 2010, with progress 
to be monitored in 2004/5. The BCSA 
figures comfortably beat this target.
 The survey also shows 92% 
compliance with the SKILL 
Card scheme exists in the steel 
construction industry.

Steel bridge 
installed 
safely over 
live railway
Rowecord Engineering has pre-as-
sembled and installed a 900 tonne 
railway viaduct over the London Un-
derground Hammersmith and City 
line at White City. Engineers worked 
around the clock in a 99-hour rail pos-
session to position the new structure 
with minimum impact on rail services. 
The structure doubles in size an exist-
ing railway bridge, allowing an extra 
line to be added.
 The new bridge was built above 
live railway lines over a crash deck on 
specially-designed support trestles 
and the pre-assembled viaduct was 
moved into position using a hydraulic 
push-pull system provided by Mam-
moet. Main contractor was Costain.

Trojan horse lifts safety awareness
A second phase of the Tro-
jan Horse safety messaging 
project is in progress after 
phase one showed the tech-
nique was successful in 
raising awareness of safety 
issues on site.
 The idea of the project 
is to apply easily under-
stood graphically represented 
safety messages direct to construction compo-
nents. Phase one, which was carried out by the 
Steel Construction Institute and ran for a year 
to October 2004 drew wide support from in-
dustry bodies and trade associations. It tested 
messages related to steel sections, steel deck-
ing, precast components and trussed rafters. 
For the steel sections the message tested was 
‘Sling safely’.
 Face to face interviews tested workers’ 
awareness of the messages and whether they 

assimilated the informa-
tion. The results were 
compared with control 
sites where no messages 
had been applied.
 “The results were very 
positive,” said Steel Con-
struction Institute princi-
pal engineer Viken Chinien. 
“The level of awareness 

and uptake of information were similar to show-
ing the message to operatives individually.”
 Phase one did not test the long-term effec-
tiveness of the messages or whether the effect 
wears off over time.  
 “Phase two will address ways to reduce the 
long-term decay of the messages, for example by 
rotating messages or using different colours,” 
said Dr Chinien. It will also use messages aimed 
at a wider audience. “Slingers are specialist op-
eratives. Phase two will cover a more general 

population 
of site op-
erat ives.” 
A wider 
range of 
m e s s a g e s 
will cover 
more gen-
eral issues 
such as ex-
posure to 
noise.
 The re-
search will 
run till July 
2006 and results will be reported in a high-pro-
file seminar. It is being sponsored by the Health 
and Safety Executive, with participation by the 
Major Contractors Group, the Construction 
Products Association, and a number of special-
ist trade associations including the BCSA.

NEWS
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Construction News

8 September

Growth in the UK market for struc-

tural steel is set to easily outstrip 

that of concrete, independent mar-

ket analysts at MBD claimed.

 The UK steel market is forecast 

to experience 28 per cent real term 

growth until 2009, taking the overall 

market for structural steel products 

to well over the 2Mt mark.

 Domestic output will account for 

2.1Mt by 2009, while imports will 

only amount to 20,000 tonnes.

Building

16 September

On the £285M mixed use Bishops 

Square development, Spitalfields, 

London:

A steel frame was selected be-

cause of its speed of construction. 

The 18m wide office strips are sup-

ported on perimeter columns and 

clear-span beams to give flexible 

interiors. 

 The beams all have a standard 

650mm depth, with the thickness of 

steel varied to cope with differing 

loads and the web pierced by large 

circular holes to take service runs.

New Civil Engineer

22 September

A row over the causes of the World 

Trade Center twin tower collapses 

on 11 September 2001 broke out 

between British and American fire 

engineers last week.

 British engineers strongly dis-

puted official American claims that 

the towers became more vulner-

able to collapse after the hijacked 

aircraft scraped vital fire protec-

tion from their steel frames.

Construction News

25 August

Mabey Support Systems used eight 

hydraulic jacks to lift the 700-tonne 

Bluther Burn Bridge in Rosyth clear 

of its bearings to enable highway 

operator BEAR Scotland to carry 

out maintenance work.

 To minimise traffic disruption, 

the support specialist supplied a 

117m long steel temporary bridge 

directly above the existing bridge.

Kingspan introduces first 4mm channel
Kingspan has introduced a range 
of 4mm cold-rolled channel sec-
tions called Multichannel4. The new 
thicker sections will provide engi-
neers and steelwork contractors 
with greater design flexibility and the 
potential to save cost. Multichannel4 
will widen the applications for which 
the Multichannel range can be used 
including wind posts and secondary 
support members.  
 The new sections have an ex-
tensive range of hole and notching 
options providing a choice of con-
nection details in both the flange 
and web. A selection of hole size 
and shapes is available from 7.9mm 
through to 150mm diameter. The 
range is available in section depths 
of 175mm to 450mm. All sections are 
pre-galvanised and can be supplied 
direct to site as single components 
or assemblies. 
 Sales and Marketing Manager Ian 
Hodgson said: “The 4mm cold rolled 

Multichannel4 sections are aimed at 
steelwork contractors for use in the 
construction of mostly single sto-
rey structures. We have developed 
Multichannel4 to provide designers 
and steelwork contractors with cost 
effective and speedy structural solu-
tions.”
 Multichannel4 is the result of a 

£4m million investment in highly in-
novative and flexible production 
lines at the Sherburn site in North 
Yorkshire. A technical handbook on 
the new channel sections is avail-
able from the Kingspan marketing 
department on 01944 712000 or it can 
be downloaded from 
www.kingspanmetlcon.co.uk.

Definitive World 
Trade Center  
report published
Four years after the terrorist attacks of 11 September 2001 
led to the collapse of the World Trade Center towers, the 
US National Institute of Standards and Technology has 
released its definitive report.
 Over 170 of the world’s leading experts on fire and 
structural behaviour in extreme events gathered in 
Gaithersburg near Washington for the launch of the report, 
a vast document incorporating the results of 43 different 
studies into the questions raised by the collapse.
 Over three days delegates heard detailed presentations 
by project leaders who prepared many of the reports. 
Though these were generally well-received the report was 
criticised on a number of counts.
 One was that in the survey on evacuation of the buildings, 
too much emphasis had been placed on the events in the 
immediate aftermath of the attacks and not enough on the 
longer period between that and the final collapses.
 Another came from Arup Fire, which has developed an 
alternative hypothesis for the collapse mechanism from 
that postulated by NIST.
 Overall, NIST makes 30 recommendations grouped 
into eight categories of which two, Increased Structural 
Integrity and New Methods for the Fire Resistance Design 
of Structures, have potential implications for structural 
design.

(See feature page 26.
Full report of conference in next month’s NSC.)
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Corus is to lead a consortium 

of construction industry clients 

from 10 countries in a four-

year research programme 

on innovative construction 

methods for housing. ManuBuild 

aims to learn from the best 

in manufacturing processes 

to demonstrate how house-

building could be much more 

efficient. The consortium has 

won a record €10M from the 

EU, which will be supplemented 

by €40M from the consortium.

The UK’s biggest building 

project, Heathrow Terminal 5, 

celebrated the completion of the 

main terminal building structure 

with a topping-out ceremony 

last month. The £4.2bn project 

will contain 80,000t of structural 

steel, over three times as much 

as Wembley Stadium, and is due 

for completion in March 2008.

The Highways Agency has 

become the latest organisation 

to indicate that it will insist that 

paiinting contractors working 

on its structures use ICATS 

qualified staff. The Industrial 

Coatings Applicator Training 

and Certification Scheme was 

launched earlier this year by 

the Institute of Corrosion to 

allow coating contractors and 

applicators to be trained to a 

universal standard recognised 

by clients.

Corus Distribution will not 

charge for CE-marked test 

certificates, contrary to earlier 

re-ports. It will be compulsory 

for steel in most European 

markets to carry the CE mark, 

which indicates it meets all 

relevant EU standards, from 

next year.

One in seven specialist firms 

have to wait an average of 60 

days or even longer to be paid, 

according to a survey of 250 

member firms by the National 

Specialist Contractors Council.

Part L final draft details released
The long-awaited changes to the 
Building Regulations covering con-
servation of fuel and power were 
published in September and will take 
effect from April next year.
 Four Approved Documents which 
set out the requirements of the 
regulations in detail, covering new 
and existing domestic and non-do-
mestic buildings, were published 
in final draft form. The Office of the 
Deputy Prime Minister said that the 
new regulations would save a million 
tonnes of carbon annually by 2010, 
equivalent to the emissions from 
more than a million semi-detached 
homes.
 Initial reaction was that the only 
major surprise was the ‘disappoint-
ing’ target for improvement for 
domestic dwellings, said Graham 
Raven, Steel Construction Institute 
General Manager for Construction 
Technology. The target, compared 

with a building meeting the 2002 
regulations, has been set at 20% for 
gas-heated dwellings, reduced from 
an expected 22% and the initially-
proposed 25%.
 For non-domestic buildings the 
target depends on a number of 
factors but in broad terms a 23% 
improvement for naturally-ventilated 
buildings and 28% for mechanically 
ventilated or air-conditioned 
buildings will be required.
 The new regulations will introduce 
mandatory testing of airtightness for 
buildings above a certain floor area, 
while the use of ‘low or zero carbon 
technologies’ such as solar panels, 
heat pumps and wood pellet stoves 
will contribute towards the required 
improvement in energy efficiency.
 A ‘whole building’ approach to 
calculating thermal performance 
will be introduced. Both methods for 
achieving this — SAP 2005 for do-

mestic dwellings, and a beta version 
of the software-based Single Build-
ing Energy Model for non-domestic 
dwellings — were expected to be 
published by the end of September. 
Feature, page 32

• The SCI has been appointed asses-
sor for steel-framed house designs, 
following the recent publication of a 
chapter covering steel-framed dwell-
ings as part of the National House 
Building Council’s standards. This 
parallels the arrangements for tim-
ber-framed housing and by removing 
the need for third-party certification 
makes it easier for house builders 
to adopt steel frame. Once the sup-
plier’s system manual has been as-
sessed by the SCI, site inspections 
only have to ensure the manual has 
been followed. Metek has become 
the first company to seek approval 
under the scheme.

Entries are invited to the 2006 Structural Steel Design 
Awards. and following the interest generated by this year’s 
awards, the organisers anticipate a record crop of entries 
for 2006.
 The awards recognise excellence and success in design, 
in construction efficiency and in client satisfaction.
 Of the entries to this year’s awards, Chairman of the 
judging panel David Lazenby said: “The range is astonishing, 
from massive tonnages to detailed craftsmanship, from 
complex elegance to practical simplicity.”
 This was reflected in a list of winners diverse enough 
to include the Paddington rolling footbridge, the massive 
Midland Mainline Bridge, for the Channel Tunnel Rail 
Link project, and the Wellcome Trust’s new London 
headquarters, the Gibbs building (pictured).
 The judging panel assesses entries against a range of 
structural engineering and architectural criteria including: 
the benefits achieved by using steel; efficiency of design, 
fabrication and erection; architectural excellence; cost-
effectiveness; and environmental impact.

 The awards are open to steel-based structures in the UK 
or overseas built by UK steelwork contractors using steel 
predominantly sourced from Corus and completed during 
2004 or 2005.
 Closing date for submission of entries is 16 December.
 The entry form with full details can be downloaded from 
the BCSA website: www.steelconstruction.org/static/
statics/awards/entry_form.pdf

Record entry expected 
for Design Awards

The Steel Construction Sustainabil-
ity Charter will be launched at next 
month’s Steel Construction Confer-
ence and Exhibition by Professor 
Roger Plank of Sheffield University.
 Richard Elliott, Head of Con-
struction at British Land, will give 
the keynote address on “A Client’s 

View of Sustainable Steel Construc-
tion’. Members of the British Con-
structional Steelwork Association 
and Register of Qualified Steelwork 
Contractors are now invited to sign 
up to the charter. Member firms 
which have made the formal decla-
ration to adopt the charter will also 

be announced at the conference.
 TV and radio presenter John 
Humphrys will be introducing and 
chairing an expert panel discussion 
session on future trends for the UK 
construction market at the confer-
ence, to be held at The Brewery in 
London.

Charter to be launched at conference
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Diary

6 October
National Association of Steel Stockholders 
Annual Steel Industry Dinner and  
Autumn Conference
Hilton Birmingham Metropole Hotel
CBI Director-General Sir Digby Jones is principal 
speaker at the dinner. Contact: margaret@nass.org.uk

10 November
SCI Annual Dinner
Landmark Hotel, London. Guest speaker, John Sergeant
Further details: l.chamberlain@steel-sci.com

15 November  
Steel Construction Conference and Exhibition 
The Brewery, Chiswell Street, London EC1. 
Organised by BCSA. Contact: 
Gillian.mitchell@steelconstruction.org

17 November  
British Stainless Steel Association  
Conference and Dinner
“Stainless Steel – Converting Opportunities   
into Reality”
Stratford Manor Hotel, Stratford-upon-Avon. 

Contact Alison Murphy/Rakhee Jaria 0114 2671 260  
or enquiry@bssa.org.uk

22–24 November  
Civils 2005 Exhibition
Olympia, London
Visit the innovative double-deck Corus stand for the 
latest information on the full range of Corus products. 
Corus’s Chris Dolling gives a free technical seminar on 
Weathering Steel Bridges on the 22nd. 
Details: www.civils.com

NEWS

Newly-released software for struc-
tural design for blast loading is said to 
make significant improvements over 
existing practice.
 SATEL — Structural Analysis Tool 
for Explosion Loading — was devel-
oped by the SCI in a joint programme 
with the Health and Safety Execu-
tive, defence technology specialist 
Qinetiq, and blast wall manufacturer 
Mech-Tool.
 The most widely used standard 
for explosion design is the US De-
partment of the Army, the Navy and 
the Air Force Manual TM5-1300. It is 
based on the long-standing Biggs ap-
proach to design.

 Both the Biggs method and SATEL 
apply to beams, columns and panels 
(such as blast walls) spanning be-
tween two supports. SCI Principal En-
gineer Viken Chinien said: “Because 
an explosion is an extreme event, 
you’re allowed to use plasticity, yield 
and everything you can get from the 
structure.” 
 SATEL is designed to achieve a very 
fast first pass analysis for blast analy-
sis of steel elements. The analytical 
methods behind SATEL bring a number 
of significant improvements to take 
advantage of more of the load capac-
ity of the steel under extreme events.
 First, whereas Biggs only allows 

pinned or fixed supports, SATEL allows 
a moment capacity or rotational stiff-
ness to be specified at each support.
 Second, the new method takes into 
account the fact that explosion load-
ing results in a high strain rate, which 
mobilises extra reserves of strength.  
“Yield strength increases with strain 
rate,” says Dr Chinien. “Biggs doesn’t 
allow for this.”

 Third, though Biggs takes into ac-
count plastic deformation, it ignores 
large deflections. The new method 
takes account of the ‘catenary effect’, 
associated with large displacements.
 Results have shown good agree-
ment between SATEL and finite ele-
ment analysis.
 The software will be available 
commercially from October.

New explosion design 
software unlocks 
capacity of steel

Three trusses, one of 65 tonnes and two of 55 
tonnes were successfully lifted into place on 
consecutive days by Bourne Steel as part of a 
£35m refurbishment of Wembley Arena.
 The building layout is being completely 
reversed, with the stage and entrance 
changing places together with a new square 
fronting the Arena.
 Because the original ground level at the 
new stage end was higher, a new lorry ramp 
and 250m2 service yard — big enough for 14 
articulated lorries — had to be excavated to 
allow delivery of equipment for rock concerts 
to stage level. The three trusses, each 35m 
long, support the roof over the service yard. 
They were fabricated and transported to site 
as complete units, where they were erected 
by Bourne with a 500 tonne telescopic crane. 
 Bourne Steel is supplying and erecting 
over 800t of steel for main contractor John 
Sisk. In a separate contract with Sisk, Bourne 
is carrying out a succession of packages of 

internal refurbishment and strengthening 
inside the Grade II listed Wembley Arena 
building. These include installing terracing 
for seating, extending catwalks for access 
to lighting and other stage equipment, as 
well as strengthening the existing reinforced 
concrete floors by the addition of structural 
steelwork supports. 
 The building, originally the Empire Pool 
Wembley, was designed by Sir Owen Williams 
for the 1934 Empire Games. It was last used 
as a swimming pool in the 1948 Olympics. A 
temporary floor was subsequently placed over 
the pool and this was made permanent in 1976. 
 The refurbished building is due to re-open 
next April with a sell out show by Depeche 
Mode. With the construction of the new 
Wembley Stadium and planned redevelopment 
of the rest of the site, the Arena will be the last 
survivor of the complex of buildings on the 
Wembley site built for the Empire Games and 
1924 Empire Exhibition.

Wembley Arena trusses placed
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The Steel Construction 
Sustainability Charter will 
be launched at next month’s 
Steel Construction Conference 
and Exhibition. It will mark 

the implementation of an important 
element of the sector sustainability strategy of 
three years ago, that of engaging the supply chain 
in adopting more sustainable behaviour.
 Members of the British Constructional Steelwork 
Association and the Register of Qualified 
Steelwork Contractors can apply now to sign up to 
the charter.
 The initiative will offer steelwork contractors 
a way of demonstrating that they are addressing 
sustainability, at a time when clients are 
becoming increasingly aware of the issues and 
seeking to employ firms which can show that 
they are monitoring their progress and making 
improvements in this area. 
 The client’s view will be the subject of a keynote 
address to the conference by Richard Elliott of 
British Land.
 In the words of the introduction to the charter, 
the aim of sustainability is “to improve the quality 
of life for everyone, now and for generations to 
come”.
 The charter stresses the need to regard 
environmental, economic and social issues 

equally, and companies signing up to the charter 
will be required to make a formal declaration that 
they will operate their business in accordance with 
the charter’s objectives.
 Charter companies will undertake to run their 
businesses on sustainable lines, demonstrate 
social responsibility, and share their knowledge of 
sustainability with others.
 After signing the charter, companies will 
complete a sustainability application form 
and undergo an audit, carried out by RQSC 
auditors either as part of the company’s routine 
registration audit or separately. The company must 
demonstrate that it has at least six of a list of 12 
management systems in place (see box). Following 
a successful audit companies will be able to use 
the new Sustainable Steel Construction logo.
 Companies with all 12 systems in place will 
qualify for a ‘gold’ rating and those with nine a 
‘silver’ rating. 
 The company must also agree to provide annual 
returns for certain data to monitor progress 
towards targets for the future, so that being a 
charter company carries with it responsibility for 
continuous improvement.
 BCSA technical consultant Roger Pope, 
a member of the Steel Construction Sector 
Sustainability Committee and one of the main 
architects of the charter, said: “The charter is 
intended to show that contractors are taking an 
interest in sustainability and have started moving 
in the right direction. The BCSA will then give them 
recognition.”
 He added that the general targets will be 
supplemented as key performance indicators 
are developed to aid future improvement: “As 
contractors are audited we will be able to pool 
best practice,” he said. “We want to show that it’s 
practical to assemble this sort of data and monitor 
progress.”
 Launch of the charter comes at an opportune 
moment. Dr Pope said: “Since the sector strategy 
was published, clients have become much 
more interested in sustainability. Two years ago 
steelwork contractors were asking, does it matter 
much? Now clients are coming to us and asking 
what we’re doing.”

Analysis

Charter brings 
sustainability to the fore

With clients increasingly looking to employ contractors that  adopt 

sustainable practices, the newly launched charter for the steel 

construction industry is likely to get an enthusiastic reception

During the sustainability audit a charter company must demonstrate it has at least half 

the following 12 management systems in place:

•	 A	published	sustainability	policy	(mandatory)

•	 Monitoring	of	progress	towards	sustainability	using	specific	management	targets

•	 A	programme	of	involvement	with	their	local	community	on	social	issues

•	 An	accredited	Health	&	Safety	management	system	to	OHSAS	18001	

•	 Investors	in	People	accreditation

•	 A	published	equal	opportunities	policy

•	 A	published	ethical	trading	policy

•	 An	accredited	environmental	management	system	to	BS	EN	ISO	14001

•	 Use	of	environmental	impact	assessment	for	process	improvement

•	 A	policy	to	manage	energy	and	vehicle	fuel	use	in	the	business

•	 A	policy	to	question	whether	suppliers	have	published	sustainability	policies

•	 An	accredited	quality	management	system	to	BS	EN	ISO	9001

The charter has 
developed from the 

Sustainability Strategy 
for Steel Construction 

published in 2002
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Clad in rough-hewn slate and timber and with a 
central stainless steel-clad auditorium, the Wales 
Millennium Centre has endured sniping about its ap-
pearance. But Cardiff’s landmark theatre and opera 
house, constructed on time and to budget within 33 
months, has been recognised for its innovative use 
of steel in the 2005 European Convention for Con-
structional Steelwork Design Awards.
 The lottery-funded building contains an 1,800 seat 
theatre which is the home of the Welsh National 
Opera, but is designed to house a range of activities 
from opera and ballet to musicals.
 The theatre’s designers — architect Percy Thomas 
Partnership (now Capita Percy Thomas) with Arup 
as structural engineer — challenged conventional 
wisdom by choosing steel as a framing material.
 Arup Director Chris Jofeh, writing in New 
Steel Construction in February 2004, said: “It was 
often thought that, because of the complicated 
geometry of balconies and the need for massive 
walls, theatres were best constructed from in-situ 
reinforced concrete.” This was challenged by a 
number of Arup-engineered theatres in the US, 
which “showed that steel-framed construction was 
a credible alternative to concrete”. Composite floors 
using normal and lightweight concrete on profiled 
metal decking “proved practical, even in regions of 
changing three-dimensional curvature such as the 
theatre balconies.”
 Advantages for the Cardiff project included the 
speed with which the primary frame could be erect-
ed and made watertight, allowing early commence-
ment of the installation of services and theatrical 
equipment; and the ability to separate the design of 
the frame while the architectural and acoustic de-
sign continued to evolve.
 A lighter steel structure could have been more 
susceptible to vibration than a concrete one, it was 
thought, but three-dimensional vibration analysis 
showed that even the main theatre balconies, which 
cantilever 10m, showed the concerns to be unfounded.
 The superstructure is divided into a number of 
structurally separate buildings, to prevent unwanted 

noise being transmitted from the structure into the 
theatre. 
 One of the key components is the flytower, which 
houses the theatrical equipment needed for the 
stage. It has to be twice the height of the visible area 
of the stage to allow scenery to be lifted out of the 
audience’s view. Unusually, the architect merged the 
tower and auditorium into a single curving unit, clad 
in chemically weathered stainless steel.
 The flytower columns are about 35m tall with 
design axial loads of up to 11,000kN. Iain Hill, 
Design Director of steelwork contractor Watson 
Steel Structures said the tower was one of the most 
challenging parts of the structure to erect. “It was 
fairly complex in design and erection. It needed 
carefully-designed temporary works and careful 
sequencing to keep it stable during construction.”
 Storey-high trusses span over the building 
to support the roof. Their upper booms carry a 
concrete/metal decking roof slab while the lower 
booms support a ceiling formed of precast panels 
with an insitu topping. These two layers between 
them provide sufficient isolation to keep out aircraft 
noise.
 Mr Hill and the leader of Arup’s structural team, 
Lorraine Bradley, went to the ECCS Annual Meetings 
in Nice last month to collect the award.
 The judges praised the project in glowing terms: 
“The Wales Millennium Centre demonstrates that 
steel has substantial benefits to design teams even 
when acoustic parameters are important. The design 
team effectively used a wide range of different 
structural elements to achieve a most exciting 
solution. The use of steel in an auditorium is novel. 
The use of different materials, because of the 
location of the structure, has been satisfied by the 
design team in a most striking manner.”
 Speaking before travelling to the awards 
ceremony, Mr Hill said: “We’re very pleased to get 
recognition of a difficult job done well.”
 Arup’s Jofeh added: “We’re obviously delighted. 
It’s a credit to a team who worked long and hard on 
the project.”

FACT FILE
Wales Millennium 
Centre
Architect: 
Capita Percy Thomas
Structural Engineer: Arup
Main contractor: 
Sir Robert McAlpine
Steelwork contractor: 
Watson Steel Structures
Project value: £106M
Steelwork tonnage:  
5034 tonnes.

Judges sing praises of 
steel opera house

Awards

The Wales Millennium Centre, the new home of the Welsh National 
Opera, threw over some outdated views about the suitability of steel for 
auditoriums, and is now a winner of a major European steel design award.

The curved central mass 
of the building houses the 
auditorium and fly tower
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The Royal Air Force Museum Cosford has a 
priceless collection of Cold War aircraft, including 
the only surviving examples of some significant 
aeroplanes. Some can currently be seen huddled 
together on patches of spare land next to the 
hangars of the aviation museum at the former 
RAF Cosford in Shropshire, but they desperately 
need to be under cover. The materials from which 
these aircraft, some well over 50 years old, are 
made include leather and timber, and they do not 
respond well to the elements, particularly damp.
 From next autumn this unparalleled collection 
will be moved to a spectacular £12M purpose-
designed building at the Cosford site. The 
structure, designed by architect Feilden Clegg 
Bradley, structural engineer Michael Barclay 
Partnership and building services engineer Max 
Fordham, is set to become a landmark in its own 
right — something co-sponsor Bridgnorth District 
Council was keen to achieve.
 Exhibition designer Neal Potter’s theme for the 
building’s exhibition is “Divided World: Connected 
World”, and it will tell the story of the Cold War 
period from the national, international, social/
political and cultural perspectives. Internally the 
impact on visitors is likely to be dramatic. With 
only 6% of the building’s envelope glazed and all 
structural elements visible, the interior is designed 

to evoke the atmosphere of the Cold War: dark, 
brooding, even intimidating. The heavily industrial 
feel will be emphasised even further by the sight 
of over 600 tonnes of exposed and unpainted 
structural steelwork.
 The museum’s design parameters were minimal: 
provide as much cover for as many aircraft as 
possible in the best environmental conditions 
within a pre-set budget. As Michael Barclay 
Partnership’ Associate Malcolm Brady says: 
“This could mean anything from a fully climate-
controlled building for a handful of aircraft to a tent 
that provides basic shelter for all of them.” The 
team’s solution lies somewhere in between. It is a 
solid building large enough to house all 45 aircraft 
in the collection, including the massive Short 
Belfast, with its 45m wingspan, and an example 
of all three V-bombers: Valiant, Victor and Vulcan. 
Although it will be unheated, humidity will be 
controlled.
 The design is spectacular, as is the scale. 
The building measures 160m in length, has a 
maximum width of 60m and is 30m high for its 
entire length. It consists of two sections of a 
vertical spine wall and a roof formed by a series 
of steel trusses of different lengths. These fan out 
to create asymmetrical portal frames forming two 
hyperbolic paraboloids — surfaces that curve in 

Museums

A new aviation museum in Shropshire designed to evoke the Cold War is 
set to make its mark on the landscape, reports Margo Cole 

Historic planes 
come in from the cold

FACT FILE
Aviation Museum, 
RAF Cosford 
Developer: RAF 
Museum and Bridgnorth 
District Council
Value: £12 million
Architect:  
Feilden Clegg Bradley
Structural engineer: 
Michael Barclay 
Partnership
Main contractor: 
Galliford Try
Steelwork contractor: 
SH Structures
Steel tonnage
600t

The vast hangar (above) 
will house 45 aircraft
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two directions. Although the finished structure will 
be characterised by these spectacular sweeping 
curves, clad in silver, every structural element is 
straight.
 On plan the design provides 6,320m2 of 
exhibition space in two triangular areas which 
will be divided by a central walkway, representing 
a world divided by ideology. Aircraft will be 
displayed both on the floor and suspended from 
the roof.
 “After we had decided on the concept of an 
asymmetric double curved roof we had two 
problems: how to analyse it and how to build it,” 
says Mr Brady. 
 For the first stage of the analysis the team turned 
to a consultant specialising in wind engineering. 
“As there was no precedent for this building we 
commissioned a scale model and wind tunnel 
test,” explains Mr Brady. The results were fed into 
a 3D model built using the Robot program, which 
allowed the engineer to do a complete analysis of 
the entire frame. The analysis involved more than 
450 different load cases including wind, snow and 
the weight of aircraft suspended from the roof. As 
Mr Brady says: “This building couldn’t have been 
done without a 3D analysis package.”
 The analysis showed that the structure is very 
efficient, with most elements at between 85% and 

90% of their capacity. The asymmetrical portal 
frames are stabilised by the spine walls at the 
gables, while the roof planes are braced by two 
large compound trusses. Fully welded joints at the 
top of the main roof trusses and pins at the bases 
ensure they are acting as portal frames, except 
at the ends where the trusses bear on the vertical 
spine walls.
 With the design finalised, the team called in 
steelwork contractor SH Structures to help out 
with the buildability issues and to confirm that the 
structure could be built within the budget. One key 
issue still to be decided was the cladding — and 
how to fix it. The designers opted for a proprietary 
structural metal decking spanning between the 
trusses, with the aluminium standing seam system 
fixed on top, but had not worked out exactly how to 
fix the metal decking to the structural sections.
 “We knew the main steelwork was going to be 
made from circular hollow sections, and that these 
would have a constant diameter but different wall 
thicknesses depending on the load they take,” 
says Peter Redfern, Estimating Manager for SH 
Structures.
 The challenge was to come up with a detail to 
fix the structural decking to the circular hollow 
sections. The varying pitch of the trusses means 
the decking meets each of the top chords at a 

CivicMuseums

Steel trusses of up to 64m span at differing slopes form a hyperbolic paraboloid roof surface.
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Museums

different angle and with a very limited bearing 
area, thanks to the circular section.
 This led SH Structures to design a “saddle” that 
could be welded on to the circular sections and 
then fixed to an adjustable cleat that would create 
a larger bearing area. The 1,300 welded saddles 
can be seen in a spiral around the sections as you 
look along the length of the top chords. To check 
that the connection was feasible SH Structures 
built two full size bays 9m long with saddles on 
top.
 Despite this early involvement in the project 
SH Structures still had to tender for the work when 
Galliford Try was appointed as main contractor. 
Having won the order the steelwork contractor then 
fed Michael Barclay Partnership’s design details 
into its own modelling package, Tekla Xsteel. The 
company also carried out a value engineering 
exercise that resulted in some major savings, 
mainly through simplifying the connections. 
 Most of the roof trusses are too long to be 
delivered to site full length, so SH Structures 
planned to cut them down after fabrication and 
weld them back together on site before lifting them 
into place. One of the money saving initiatives 
was to replace the welded connections with bolted 
splices, while another was to assemble each of the 
compound trusses complete with internal bracing, 
rather than fixing this on site.
 The longest of the roof trusses spans 64m and 
is displaced by 60mm under its own weight and a 
further 45mm under wind load. SH Structures has 
precambered the steelwork to take out the dead 
load displacement.
 Fabrication took 15 weeks, while site erection 
took just 10 weeks and was completed in August. 
According to Malcolm Brady the structure was 
stable during construction because the elements 
are always braced. “Once the spine walls are 
erected it is very stable because of the braced 
element,” he explains. “The compound box girder 
at the end is very stable, and as each truss is built 
from there it is tied back with A-frame trusses. 
It would have been different if the cladding was 
going on at the same time because it would have 
acted like a large sail.”
 In keeping with building’s industrial feel the 
design team decided that the steelwork should 
not be painted, but allowed to rust. It was all 
shotblasted before delivery to site, and arrived as 
clean, bright metal. After just two or three days it 
had turned a vibrant orange. The only lacquering 
will be in areas where the public could touch the 
steel — such as around the entrance and the spine 
walls — but even here the colour will remain.
 The industrial feel will be mirrored at the 
entrances, which will be made of weathering steel.
 Although construction is due to finish at the end 
of this year, the new museum is not expected to 
be open to the public until autumn 2006, after a 
complex fit-out that includes a six month period to 
manoeuvre all the aircraft into place. Once open 
the building is set to become a visitor attraction in 
its own right, as well as a fitting home for some of 
the UK’s most important aeroplanes.

The structural frame was 
erected in just 10 weeks

The steelwork is deliberately 
left unpainted to enhance 
the building’s industrial feel

SH Structures designed 
a special welded saddle 
detail to aid fixing of the 

roof decking
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Railways

Impressive views of William Henry Barlow’s great 
arched station canopy have greeted passengers 
arriving at St Pancras station for nearly 140 years. 
From 2007, though, the vista will be transformed. 
Passengers leaving trains at the far end of the 
platforms will see it to best advantage as they walk 
beneath a new 200m long steel canopy, which will 
then give way to a spectacular new view of the 
restored 1865 Barlow Shed.
 How the new fits with the old is a major factor 
in the £400M Contract 105 of Section Two of the 
Channel Tunnel Rail Link. St Pancras Station is being 
restored and extended northwards to accommodate 
Eurostar trains, and a key design consideration 
for the new roof structure was that it had to be in 
harmony with Barlow’s wrought iron arch. 
  “The design concept recognises the huge Barlow 
Shed, which is still reckoned to be the world’s tallest 
single arch in a building,” says Rail Link Engineer-
ing’s technical director Mike Glover. “St Pancras 
is Grade I listed and so anything that is built on to 
it needs a sophisticated layering of environmental 
heritage approval. The roof extension came from a 

process of close consultation with English Heritage.”
 Contract 105 is a project of nine years’ duration 
so far for Glover, who heads the team that has 
developed the design concepts for the entire 
CTRL. This amounts to civil, structural and railway 
engineering worth around £6bn, including the 
transformation of St Pancras into an international 
and domestic transport hub.
 Eurostar trains needing platforms about twice the 
length of Barlow’s originals have to be catered for as 
well as domestic Midland Mainline, Kent commuter 
and Thameslink services. The result will be 13 
platforms at the existing level with a new Thameslink 
station beneath. The middle six platforms for 
Eurostar trains will run the full 400m of the extended 
station to terminate in the Barlow Shed, while the 
remaining seven domestic platforms will terminate 
in the new structure.
 “The options were either to extend the station 
roof matching the geometry of the Barlow arch, or 
to go for something that does not challenge the old 
structure. The extension needed to be considerably 
wider than the existing station, so the first option 
was out and we ended up with a flat roof subservient 
to the Barlow Shed,” says Glover.
 The new roof also had to be as thin as practical, 
with some geometric interest and a shape with a 
sense of flow and light, Glover says. The result is 
a structure with three spans across the tracks and 
seven 30m bays longitudinally. Four lines of 2.6m 
deep Warren trusses run longitudinally, supported 
by circular steel columns. Vierendeel girders span 
transversely between the same supports, with a saw-
tooth roof profile curving from the top of each girder 
to the bottom of the next.
 This main roof structure stops 22m short of 

Extending St Pancras station to handle Eurostar trains called for an extension in harmony with the 
existing structure. A slender steel canopy is the result, discovers Jon Masters.

Rebirth of St Pancras

(Left) Roof erection is 
following closely behind 
platform construction
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the gable end of the Barlow Shed. For the space 
between, Glover’s team has designed a shallower 
transition roof structure to “telegraph” views 
between the old and new structures.
 “The new roof meets the Barlow Shed where 
platforms for Midland Mainline and Kent commuter 
services will terminate and where passengers will 
come up from the new Thameslink station beneath. 
It will be a very busy and important concourse 
area,” says Glover.
 The transition roof will be a grillage of 1.1m deep 
plate girders supporting pyramids of glass and 
designed to create an atrium effect. It will hang from 
eight groups of four 30mm Macalloy bars which 
will drop from needle beams to be connected to the 
Barlow arch.
 Erection of the main extension roof by Watson 
Steel Structures is progressing well (see box). 
Connection to the Barlow Shed, however, is a 
section that remains to be tackled.
 “The Barlow Shed was built with indicative 
drawings, so little information exists in relation 
to the gable end of the arch,” says WSS contracts 
director Alex Harper. “The gable has to be surveyed 
before we can model the structure and fabricate the 
end steelwork to connect with it.”
 When alterations to the old structure are nearer 
completion, WSS will be given access to the  full 
height scaffold for the structural survey. The final 
steelwork will then be erected to produce what 
should be an awesome mix of modern and Victorian 
engineering.

Watson Steel Structures (WSS) is progressing the 
second and larger phase of the St Pancras extension 
steelwork, which amounts to around 3000t in total, 
from its Bolton yard. The first phase — the easterly 
half of the steel canopy structure — was completed 
to allow four new platforms to be opened for Midland 
Mainline services in April 2004.
 This enabled Contract 105 principal contractor 
CORBER, a joint venture of Costain, O’Rourke, Bachy 

and Emcor (formerly Drake & Scull), to close St 
Pancras as it had been known for almost 140 years 
and begin a massive restoration programme in and 
around the Barlow Shed. Phase two of the extension 
— the remaining nine platforms and their roof structure 
— could then start.
 “We have been on site for around two and a half 
years now. It’s a huge slender canopy we are building 
with few supports,” says WSS contracts director Alex 
Harper.
 “We designed and built temporary steelwork to 
support the splice side of the first phase of the roof. 
Now we are back on site for phase two, the cross-
trusses have been continued and the temporary works 
removed during night-time closures of the operational 
railway part of the extension.”
 “Highly architectural” is how Harper describes the 
entrance and side screen steelwork. Where possible, 
welded or hidden bolted connections have been used.
 The main roof trusses are very slender being only 
2.6m deep but up to 36m long. Prior to starting on 
site, lifting trials were carried out at Bolton to prove lift 
beams specially designed by WSS. Delivery to site is 
after 7pm to keep disruption to a minimum.
 “It’s a very challenging job,” says Harper. “Logistics 
are complex and we have to coordinate closely with 
CORBER’s concreting team, which we are currently 
chasing northwards down the job.”

Restoration of WH Barlow’s St Pancras train shed entails cleaning 
and repairing the arch’s wrought ironwork above a massive arched 
scaffold and platform. But conversion of the old station is also 
necessary.
 The roof is being restored to its pre-World War II condition with 
ridge and furrow glazing over the crown and Welsh slate over the 
remainder, but the platform structure is being substantially altered.
 The Victorian platforms and track were supported by 800 
wrought-iron columns and a grillage of wrought-iron beams. Euro-
star trains will enter at the same level, but on a new heavily rein-
forced concrete trackbed. Below, what was originally an undercroft 
for beer storage and more recently a network of small businesses, 
will become the arrivals hall with ticket and passport control.
 Numerous escalator and light wells are being cut out of the 
wrought-iron structure to connect the two levels and whereas the 
grillage of beams will become redundant, most of the columns will 
remain to support the new trackbed.

Highly architectural canopy takes shape

All change at Barlow shed

A third of the roof 
was built in Phase I 
to accept diverted 
Midland Mainline 
trains while the Barlow 
shed was restored

Eurostar trains 
will arrive in 2007

Railways
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FACT FILE
St Pancras Station 
Extension — part of 
Channel Tunnel Rail Link 
Section 2 Contract 105
Client:
Union Railways
Engineer and Architect: 
Rail Link Engineering
Main contractor: 
Costain, O’Rourke, Bachy 
and Emcor joint venture 
(CORBER)
Steelwork contractor: 
Watson Steel Structures
Steelwork tonnage:  
5200 tonnes
Project value: £400M 
(overall)
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Consultation has now closed on the Health & Safety 
Executive’s proposals to change the Construction 
(Design and Management) Regulations – otherwise 
known as CDM. Although the Executive describes 
the changes as “evolution not revolution”, there 
are some fairly substantial differences that could 
significantly affect steel designers and fabricators.
 Aims of the revision include cutting down on the 
bureaucracy associated with the regulations and 
clarifying the CDM requirements for the different 
duty holders. But Peter Walker, Safety Manager of 
the British Constructional Steelwork Association 
(BCSA), says: “The HSE is at pains to point out that 
it wants less bureaucracy, but we feel that the more 
responsibility you put onto clients and designers, 
the more bureaucracy there is for main contractors 
and subcontractors.”
 Mr Walker fears that clients may try to offset 
their more onerous requirements by putting more 
demands on those further down the chain, in the 
form of questionnaires, checklists and forms to be 
filled in.
 The current CDM legislation has been in force 
since 1994. Three years ago the HSE undertook 
a major consultation exercise on a wide range of 
safety issues and found that, while the principles 
of CDM were generally welcomed, changes were 
needed if all the anticipated benefits were to be 
achieved. These included looking closely at the role 
of clients.
 In its consultation the HSE found that clients’ 
attitudes and approach — particularly the emphasis 
on cheapest and/or quickest solution — was the 
second biggest hindrance to progress on safety. 

The linked issue of “industry culture” was the first.
 In its proposed revisions to the regulations the 
HSE tries to address this by promoting a “team-
based” approach and putting more onus on clients 
to take responsibility for safety — for example 
by demonstrating that they have appointed a 
“competent” designer and main contractor. The 
HSE acknowledges that “law cannot itself directly 
change the industry culture”, but hopes that “the 
actual process of changing the law does provide 
opportunities to positively influence the culture”.
 One way it hopes to achieve this is through 
strengthened requirements regarding coordination 
and cooperation, particularly between designers 
and contractors. There is also a specific 
requirement on the client to appoint a principal 
contractor at the earliest stage.
 Mr Walker is supportive of the team-based 
approach, but believes it is all too rare in today’s 
construction industry. And, even if the main 
contractor is appointed early, key subcontractors 
are still, more often than not, left out of the 
discussions. “Team-working has been tried and 
it works,” he says. “When you have partnerships 
or alliance working safety is usually taken very 
seriously. And if safety is put at the top of the 
agenda you usually find that efficiency and 
profitability come with it.
 “But,” he adds, “most projects don’t work 
this way. I’m very concerned that, come the 
construction stage and the appointment of a 
steelwork contractor to the project, the designer is 
no longer there, it’s a long time after the designer 
designed it and, if the steelwork contractor needs 
more information, they can’t get hold of it.”
 The result, more often than not, is that the 
steelwork contractor ends up “filling in the gaps”, 
working out for itself the correct loading or other 
important details.
 So, while the CDM regulations might be aiming 
for a ‘partnership’ approach, in reality they will do 
little to address the reality of the way contracts are 
run, says Mr Walker.
 “Too often the steelwork contractor is involved 
in decision-making after the event. Steeelwork 
contractors make practical changes — for example 
to connections — to improve buildablity. But 
changes may have wider implications for how 
the structure is built, for example because more 
work has to be done at height or in difficult 
positions, so that the safety implications need to 
be re-examined. It’s problem-fixing at the time of 
construction.”
 While most steel specialists have been putting 
up with this situation for years, under the proposed 

Health and Safety

Team-working to boost safety
Proposed changes to the CDM Regulations are designed to cut paperwork and 
encourage team-working. But will they work? Margo Cole reports

The HSE wants to encourage more co-ordination between 
designers and contractors
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new CDM regulations they could now carry extra 
liability. Anyone supplying design information for 
the project can be deemed to be the “designer” 
under the terms of the legislation, with all the legal 
responsibilities that carries. Though this has always 
been the situation in the underlying legislation, 
the new regulations spell out the designer’s 
responsibilies more explicitly, in an attempt to 
make the legislation more easily enforceable.
 “In the legislation it does point out that designers 
should provide as much information as they can, 
but it’s not strong enough,” Mr Walter says. “We 
strongly recommend that designers involve a 
steelwork contractor in their designs, and it’s a 
shame the regulations don’t head towards this. 
The earlier the involvement the better. Even 
if the steelwork contractor is not involved for 
months afterwards, it will have made a significant 
difference.”
 If this approach were taken, he says, all parties 
would be more comfortable assuming their 
responsibilities as “designer” in the eyes of the 
law. And clients could still have all the reassurances 
they need about the capabilities of the steel 
specialist to carry out design work.
 A final point is that, as proposed, the revised 
version of the CDM regulations puts the onus on 
the client to appoint “competent” designers – as 
did the original version. But the HSE’s consultation 
suggested that, in practice, this is too vague. The 
research found that, while the principle is generally 
accepted, “the arrangements adopted by most 
clients do not ensure competence”.
 The HSE acknowledges this in its consultation 
document for the revised regulations, stating: 
“We must address the need to ensure competence 
both of individuals working on a project and of 
businesses engaged to carry out the work.” But, it 
adds, “we recognise that assessing competence is 
not always easy, particularly for less experienced 
clients”.
 The organisation has, therefore, commissioned 
more research on the subject of competencies, 
which includes identifying existing schemes that 
encompass best practice in their particular sectors 
or disciplines. The BCSA’s Register of Qualified 
Steelwork Contractors (RQSC) is one such scheme. 
“If the HSE is looking at a model for competencies 
this fits very well with CDM,” says Mr Walker. “Why 
send out lots of questionnaires when all you have 
to do is look at the list of RQSC-listed contractors? 
They are all audited and categorised, so it is 
clear where their competencies are and, if that is 
followed, there will be a significant improvement in 
reducing bureaucracy.”

Health and Safety

If you want to save costs
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Working at height is a known and necessary part 
of steel erection work. Great strides have been 
made in recent years in improving safety systems. 
Compared with the situation 10 years ago, simple 
to erect and effective edge protection systems 
have been introduced, mobile working platforms 
have almost superseded ladders and work restraint 
systems have been improved.
 New regulations on work at height came 
into force on 6 April 2005. They place duties on 
employers, the self-employed, and anyone who 
controls the work of others (for example facilities 
managers or building owners who may contract 
others to work at height).
 The effect of the new regs is mainly to 
consolidate existing regulations, but their 
scope has been widened to embrace industry in 
general, rather than being primarily aimed at the 
construction industry. 
 The regulations apply to all work at height where 
there is a risk of a fall liable to cause personal 
injury. They do not apply to the provision of 
instruction or leadership in caving or climbing by 
way of sport, recreation, team-building or similar 
activities. 
 Under the regulations, duty holders are required 
to ensure that: 
•	 all	work	at	height	is	properly	planned	and	

organised; 
•	 those	involved	are	competent;	
•	 the	risks	from	the	work	are	assessed	and	

appropriate work equipment is selected and 
used; 

•	 the	risks	from	fragile	surfaces	are	properly	
controlled; and 

•	 equipment	is	properly	inspected	and	maintained.	

The regulations include schedules giving 
requirements for existing places of work and 
means of access for work at height, collective 
fall prevention (such as guardrails and working 
platforms), collective fall arrest (such as nets, 
airbags and so on), personal fall protection (work 
restraints, fall arrest and rope access) and ladders.

Hierarchy of Fall Prevention/Protection Measures
Table 1 can be used as a guide to selecting the 
appropriate protection for working at height. It 
represents a hierarchy, starting at the top left 
corner with the most desirable option and working 
down to the bottom right corner as the least 
desirable option. You may use whatever system 
represents a “reasonably practicable” solution to 
your working needs, but if you select one of the 
systems lower down the hierarchy, you must be 
able to demonstrate why you could not use the 
more desirable solutions. Collective protection is 
preferred over personal protection.

Risk Assessment
All workplace activities need to have a risk 
assessment carried out prior to the work 
commencing. Although in most cases well-
established safe systems of work can be employed, 
unusual or exceptional circumstances may always 
arise that mean that risk assessments have to 
be developed to minimise the distance and a 
consequence of a fall.

Assessment of Residual Risks
You should avoid putting more people at personal 
risk while installing and dismantling fall protection 

Health and Safety

Safe working at height in 
the steelwork industry

New regulations for working at height outline principles for choosing a “reasonably practicable” 
solution and set out a hierarchy of fall prevention measures, reports BCSA Health and Safety Manager 
Peter Walker

Table 1

Description Collective Personal

Existing work place Gantry with guards N/A

Work equipment that 
prevents falls

Guard rails, mobile 
towers & MEWPs

Work restraint systems

Work equipment that 
minimises height and 
consequences of fall

Nets at high level or soft 
landing systems >2m 
below the surface

Fall arrest ststem - must 
include provision for 
rescue.

Work equipment that 
minimises consequences 
of fall

Soft landing systems or 
nets at low level <6m 
below the surface

Injury reduction system 
(nets. airbags)

Work equipment that 
does neither

Ladders, step ladders, 
trestles without guards

Training and supervision

Peter Walker
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The Work at Height Regula-
tions 2005 consolidate previ-
ous legislation on working 
at height and will implement 
European Council Direc-
tive	2001/45/EC	concerning	
minimum safety and health 
requirements	for	the	use	of	
equipment	for	work	at	height	
(the	Temporary	Work	at	Height	
Directive	or	TWAHD).	

measures, especially if the actual work is expected 
to be of short duration and can be carried out 
with less risk than the work required to install 
the protective measures. For example installing 
scaffolding around a trailer to unload it could put 
two people at considerable risk for a longer period 
than it would to put a person on a restraint system 
to complete the loading/unloading work. Similarly 
installing a net under a cantilever to install decking 
panels could put the net installers at greater risk, 
when the decking panels could be installed using 

a work restraint system. The message is really 
to look at the bigger picture of all the associated 
activities before deciding what action to take, 
rather than putting more and more trades at risk.

Remember there is no one solution that satisfies 
all activities: that is why there should be a risk 
assessment of each activity and duty holders 
should be “reasonably practicable” in their 
approach to managing the identified risks.

Work platforms have 
almost completely 
replaced ladders on 
steel construction 
sites

Edge protection 
contributed to greatly 
improved safety over 

the last decade

Health and Safety
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Fire

After nearly three years of research, the draft of 
the National Institute of Standards and Technology 
(NIST) report into the collapse of the World Trade 
Center towers was released in June of this year. 
Readers were invited to submit comments by 
early August and the final report was issued to 
coincide with a seminar at NIST headquarters in 
Maryland in mid-September. The report deals 
specifically with the collapse of the twin towers 
and the recommendations are explicitly aimed at 
tall buildings, defined as taller than 20 storeys, and 
buildings of special risk. 
 NIST has used the launch of the report to call 
on the organisations that develop building and 
fire safety codes, standards and practices — and 
the state and local agencies that adopt them — to 
make specific changes to improve the safety of 
tall buildings, their occupants and emergency 
services. The report, which incorporates the 
results of 43 detailed technical investigations, 
makes 30 recommendations divided into eight 
groups (see box).
 From the point of view of the steel construction 
sector, the report makes a number of positive 
statements, including: “The WTC towers likely 
would not have collapsed under the combined 
effects of aircraft impact damage and extensive 
multifloor fires if the thermal insulation had not 
been widely dislodged by impact.” This supports 
previous statements from the research team which 
had pointed to the excellent performance of the 
structure after the impacts.
 The report states that at the time of impact, 
the towers contained 17,400 occupants, spread 
almost evenly between the two. Some 87% of 
occupants, including over 99% of those below the 
impact points, were able to escape. The reports 
concludes that “...for those seeking and able to 
reach and use undamaged exits and stairways, the 
egress capacity was sufficient to accommodate 
survivors.”

United States can 
learn from worldwide 
fire engineering 
expertise

The US National Institute of Standards and Technology 
makes 30 recommendations to improve the safety of 
tall buildings in its report on the collapse of the World 
Trade Center. But, in the second of a series, John Dowling 
reports that NIST appears reluctant to accept experience 
from outside the US regarding performance-based fire 
design.

The Freedom Tower 
(left) is the centre-
piece of the proposals 
for redeveloping the 
World Trade Center 
site.
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 The big message, however, is that “a full 
capacity evacuation of each tower with 25000 
people... would have required about four hours. 
Had the buildings been full, it is possible that 
as many as 14,000 people could have lost their 
lives... the egress capacity required by current 
building codes and practice is based on phased 
evacuation strategy, not full evacuation.” Survivors 
moved much more slowly than in previous non-
emergency evacuations and fire brigade personnel 
had difficulty getting up the stairs due to the 
counterflow. This has led to recommendations for 
full building evacuation in tall buildings and the 
use of protected/hardened elevators. 
 It is this issue which is likely to have the most 
immediate impact on tall building design and the 
effect is already being seen in proposed changes 
to Building Regulations Approved Document B 
(the most widely used source of information on 

fire safety requirements in England and Wales). 
The proposal, which the Office of the Deputy 
Prime Minister acknowledges has been inspired 
by research into the World Trade Center collapse, 
and which it is intended will apply to buildings 
over 30m in height, will result in wider stairs. The 
increases would vary from 70 to 1400mm but 
would typically be about 300 to 400mm. 
 NIST encourages owners, designers and 
regulators to consider the recommendations and 
“take steps to mitigate unwarranted risks without 
waiting for changes to occur in standards and 
practice”. However, until more detailed guidance 
is available, it is likely that these recommendations 
will be used mainly as guidance in risk-based 
approaches on specific buildings. 
 Only two of the eight sets of recommendations 
have implications for structural design. Those 
under the heading of increased structural 

Increased Structural Integrity
The standards for estimating the load effects of potential 
hazards (such as progressive collapse, wind) and the 
design of structural systems to mitigate the effects of those 
hazards should be improved to enhance structural integrity. 

Enhanced Fire Resistance of Structures
The procedures and practices used to ensure the fire 
resistance of structures should be enhanced by improving 
the technical basis for construction classifications and 
fire resistance ratings; improving the technical basis 
for standard fire resistance testing methods; using the 
“structural frame” approach to fire resistance ratings; 
and developing in-service performance requirements 
and conformance criteria for spray-applied fire resistive 
materials (the WTC Towers were fire protected using this 
type of material). 
 
New Methods for 
Fire Resistance Design of Structures
The procedures and practices used in the design of 
structures for fire resistance should be enhanced by 
requiring an objective that uncontrolled fires result in 
burnout without local or global collapse. Performance-
based methods are an alternative to prescriptive design 
methods. 

Active Fire Protection
Active fire protection systems (sprinklers, standpipes/
hoses, fire alarms and smoke management systems) 
should be enhanced through improvements to design, 
performance, reliability and redundancy of such systems.

Improved Building Evacuation
The process of evacuating a building should be improved 
to include system designs that facilitate safe and 
rapid egress; methods for ensuring clear and timely 
emergency communications to occupants; better occupant 
preparedness for evacuation during emergencies and 
incorporation of appropriate egress technologies.

Improved Emergency Response
Technologies and procedures for emergency response 
should be improved to enable better access to buildings 
and more effective response operations, emergency 
communications, and command and control in large-scale 
emergencies.

Improved Procedures and Practices
The procedures and practices used in the design, 
construction, maintenance, and operation of buildings 
should be improved to include encouraging code 
compliance by non-governmental and quasi-governmental 
entities; adoption and application of egress and sprinkler 
requirements in codes for existing buildings; and retention 
and availability of building documents over the life of a 
building. 

Education and Training
The professional skills of building and fire safety 
professionals should be upgraded through a national 
education and training effort for fire protection engineers, 
structural engineers and architects.

The Report’s Recommendations

Fire
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Fire

integrity call for the prevention of structural 
collapse. In a recent article, Faith Wainwright of 
Arup (The Structural Engineer, 19 July) writes, 
“Clearly in the UK we are somewhat ahead in 
having a basic requirement to design against 
progressive collapse. However, with a new call 
for guidance, there should be increased impetus 
to consider how collapsing structures cater for 
the large deformations which result — this is not 
covered in the UK.  Imperial College is currently 
researching the development of simple guidance 
for steel structures... once this is understood, 
the interaction with fire needs to be taken into 
account. The NIST call for development is 
therefore welcome.”
 Under the heading of new methods for 
fire resistant design of structures, the report 
carries four specific recommendations. The 
most interesting of these occurs where NIST 
recommends the development of “performance-
based standards and code provisions, as an 
alternative to current prescriptive design methods, 
to enable the design and retrofit of structures to 
resist real building fire conditions, including the 
ability to achieve the performance objective of 
burnout without structural or local floor collapse 
and the development of tools, guidelines and 
test methods necessary to evaluate the fire 
performance of the structure as a whole system.” 
The report goes into considerable detail as to 

the amount of research and development which 
is required before the tools and methods are 
available to enable this type of analysis to be 
carried out. This was picked up in an article in New 
Civil Engineer shortly after the publication of the 
report which said that there was to be “no further 
use of performance-based fire design until more 
research is completed”. The report contained no 
such quote in its text or recommendations. 
 Although the tenor of the recommendations 
is strongly supportive of performance-based 
approaches to fire engineering design — and 
very logically, since such approaches provide 
a much better understanding of how real 
structures behave in fire and therefore give a 
much clearer indication of real safety levels than 
traditional prescriptive methods — the nature of 
the recommendation is disappointing. It points 
to a significant weakness of the work which has 
been carried out by NIST: the apparent refusal 
to accept that anything could be learned from 
the experience and knowledge of researchers 
and practitioners outside the US. In the UK, 
performance-based methods have been in 
widespread use for some years and leading 
consultancies such as Arup Fire and Buro Happold 
Fedra as well as the Universities of Sheffield and 
Edinburgh, among others, have considerable 
expertise in this area. It is hoped that NIST does 
not reinvent the wheel.

The third and last in this 
series of articles, a 
report on the NIST 
Conference in September, 
will appear in the 
November issue of New 
Steel Construction.

The draft NIST report 
is available at 
http://wtc.nist.gov/pubs/
reports_june05.htm.



 NSC   October 2005 29 

Computer & Design Services Ltd   Tel: +44 (0)1202 603031  Email:Sales@cads.co.uk   www.AdvanceSteel.co.uk

AdvanceSteel
3D Steelwork Detailing for AutoCAD

Fast, easy to learn 3D modelling of steel structures,
platforms, stairs mezzanines, floors, ladders, etc.

Fully integrated with AutoCAD & makes DWG & DXF files 

Cold rolled purlins, connections, sleeves, cleats & accessories 

Automatic creation of GA's & shop drawings, material lists,
bolt lists on drawings, NC files, etc. for all leading machines 

Automatic clash detection for members, plates, bolts, etc.

Parametric macros for portal frames, mezzanine floors wind
bracing, stairs, ladders & hand railings & many other details 

Automatic updating of drawings with full revision control 

Customisable drawing styles, parts lists & bills of materials - 
means your shop will love your drawings! 

Discover how AdvanceSteel will enhance 
your detailing productivity...

new



30 NSC   October 2005

The five storey building served for 100 years as a textile mill and a further 90 as maltings

Software

Design without drudgery
In the second part of a software round-up, New Steel Construction looks at some 
of the latest releases for designing cellular beams and for 3D modelling.

Designers of cellular beams will welcome the ability 
to optimise their designs in the latest version of 
cellular beam manufacturer Fabsec’s free software. 
 Beam Wizard, launched a year ago in version 3.1 
of Fabsec’s free FBEAM software, “takes the donkey 
work out of designing a cellular beam,” says Head of 
Software Development Guy Rutter.
 “Most packages will do design and analysis and 
confirm whether the section has spare capacity or 
is under capacity in shear, bending and so on. Then 
you tweak the sizes and analyse again.” Someone 
very familiar with the process may do this in a few 
minutes but for an engineer in a general structural 

engineering practice who might only design a cellu-
lar beam intermittently the process is much slower. 
 “With the optimisation function you simply enter 
the load and span, and the program goes through 
the process and gives you the most economical 
solution in a matter of seconds,” says Mr Rutter. 
Conversely, an under-designed beam can be 
optimised with mass added automatically until the 
beam passes. In addition, FBEAM has a simple but 
sophisticated cell generate /edit toolbar for circular, 
rectangular or elongated openings. The software has 
been independently accredited by FEDRA of Buro 
Happold.
 The software has an automated updating system.
FBeam 3.1 will in addition optimise for fire 
protection. “If the beam is fire protected, the coating 
may be of a similar order of cost to the steel itself,” 
says Mr Rutter. “The software will optimise the 
section mass and coating thickness to provide 
the most economical solution first time. Prices 
are updated automatically based on information 
supplied by Corus and Leigh’s Paints.
 Fabsec is aiming to integrate its software with 
CAD modelling packages in its next release, so that 
an engineer designing a frame in a 3D CAD package 
will be able to choose an element from a layout and 
design it as a cellular beam without coming out of 
the CAD package.

FBEAM 3.1 is available free from Fabsec at 
www.fabsec.co.uk

Some engineers struggle at first to see the 
benefit of 3D CAD models. Creating a 3D model 
first in order to generate 2D drawings is a new 
way of working for many. And it may not be 
worth the effort of creating a model for a small 
project involving just a few beams. But, says 
CSC, for most projects involving a steel frame 
(and any other material) there can be signficant 
time savings. Marketing Manager John Carey 
says that CSC clients have reported savings of 
40% or more in drafting time.
 CSC’s 3D+ CAD system for structural 
engineers runs under AutoCAD and is used by 
many companies as their standard method of 
generating general arrangmement drawings. 
According to CSC, it is proven to help engineers 
produce general arrangment drawings more 

easily, faster and more accurately. It also helps 
track and manage changes, automatically 
revising the drawings when required.
 Waterman Group CAD Manager Lee Barnard 
says: “Our CAD technicians prefer to use 3D+ 
to create structural models, as it is then quicker 
and easier to generate the required 2D and 3D 
views.”
 CSC is challenging structural engineers to 
let it prove 3D+ could help them produce their 
drawings more quickly. “We invite them to 
give us some sample drawings from a past 
project for us to reproduce in 3D+. Often we 
can recreate drawings that would normally take 
weeks within a few days.”
 To take up the challenge contact 
sales@cscworld.com or 0113 239 3000.

Three-dimensional challenge

Cellular beams 
made simple

FBEAM automatically 
finds the most economical 
cellular beam design

CSC 3D+ can cut drafting times 
from weeks to days
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This multi-storey building 
model was created in 
eight hours.

The latest version of Westok’s popular Cellbeam 
v5.1 software is christened  ‘Automate’ and is said to 
bring a new dimension to cellular beam design.
Composite cellular floor beams typically span up 
to 25m, whereas a roof beam the span can exceed 
40m. For optimised use of material the beam 
sections are usually heavily asymmetrical, made 
from a light top section and heavy bottom flange, 
and their design presents numerous choices, the 

first being which 
standard 
sections to 
fabricate them 
from.
 Automate 
will choose the 
most efficient 
combination 
of UB or UC 
sections, as well 
as varying the 
steel grade if 
needed, to suit 
the load and 
span within the 
constraints that 

might be  a fixed, a particular cell layout  or, perhaps, 
a  target maximum depth which the designer can 
set. The software logs each design combination, 
checking the critical failure modes at each section, 
adjusting section selection automatically to achieve 
the most efficient pass. The software also permits 
the designer to fix the position and size of cell holes 
to accommodate service runs while designs are  re-
optimised.
 The software was developed under the SCI’s 
strict QA regime. During calibration testing 
over 150 ‘expert’ designs provided by Westok’s 
specialist designers were compared with Automate 
performance. The software managed to beat 
the experts on several occasions. As part of the 
through-life quality management of the software  
it will automatically check itself using internet 
communications to see if a new revision is available, 
and warn the engineer accordingly, offering an 
automated update.
 An ambitious  programme of development work 
is now under way for the next Cellbeam software 
releases.

Cellbeam v5.1 automate is available from Westok at 
www.westok.co.uk

Cellbeam offers optimisation

Version 10 of the RAM structural system is due 
to land on structural engineers’ desks — as a free 
upgrade — at the beginning of October.
 New features include enhanced wall modelling 
and an FEA engine, allowing for openings to be 
easily placed anywhere on a wall and the resultant 
forces to be graphically displayed, while gravity wall 
load takedown automatically tracks wall loads to 
the foundations. Line loads can be placed anywhere 
on floor slabs and the software will accurately 
distribute the loads to supporting members. These 
features will benefit steel designers since in most 
buildings the steel frame interacts with other 
materials.
 Integration with RAM CADstudio has been 
improved, as has the two way link with Bentley 
Structural - Drawing Generation and building 
information model software.
 One company which will be benefiting from the 
upgrade is Robert West Consulting. The screen shot 
shows a multi-storey building modelled by associate 
Jon Bird in the first week of use.

 
 
 
 
 
 

 

 

 Mr Bird used the system to create a full model 
of the structure in eight hours. From the model, 
the design of the beams, columns and lateral 
frames were automatically generated, producing 
calculations, material take-offs and drawings. 
Previously it would have taken four weeks each for 
the load take-down, beam design, column design 
and lateral stability assessment, analysis and design 
– with RAM it took under a week. 

Contact RAM International at sales@ramint.co.uk

RAM packs in more power

Software

The Automate function chooses the optimum 
combination of sections for fabricating the cellular beam.



32 NSC   October 2005

Part L and airtightness 
of the building envelope 

Airtightness is likely to become a critical consideration in meeting the new 

Building Regulations on thermal performance. Graham Raven reports on 

tests by the SCI and Oxford Brookes University which will help designers and 

subcontractors devise practical details which perform well.

Extensive changes to the Approved Documents for 
Part L of the Building Regulations, The Conserva-
tion of Fuel & Power were expected to be published 
in July 2005 for implementation on 4 January 2006 
(NSC last month). Following a delay in publication 
the Apoproved Documents were released last month 
with headline requirements broadly as expected: 
a 20% reduction in carbon emissions for domestic 
buildings and 23–28% for non-domestic buildings 
when compared with equivalent buildings that 
would have complied with the 2002 Regulations (see 
news). Apart from the need to reduce carbon dioxide 
emissions a further major change is the requirement 
to use a national whole building calculation model in 
determining compliance. Methods based on consid-
ering each element of the building individually will 
no longer be permissible.
 The new regulations will be used to implement 
the EU Energy Performance of Buildings Directive 
(EPBD) which will enforce energy passports for 
buildings. The effects of this are already being seen 
in much greater interest from building owners in ob-
taining better performance.
 For domestic buildings the calculation tool is to be 
SAP (Standard Assessment Procedure) 2005 which is 
an updated version of the existing SAP procedures. 
For non domestic buildings the Simplified Building 
Energy Model (SBEM) is being developed at BRE. A 
test version was expected in late September or Octo-
ber 2005. 

Methods of Compliance
Although alternative methods have been permitted, 
much of the industry is accustomed to achieving 
compliance through elemental methods with maxi-
mum U-values being set for various construction 
elements, a pass/fail limit for airtightness in non 
domestic buildings and maximum permitted areas 
of items such as rooflights, windows and doors. In 
the new regulations, apart from back-stop maximum 
U-values (probably the 2002 compliance values) for 
the various components in the envelope, compli-
ance will only be assessed taking the whole build-
ing performance, including services performance, 
into account. Pre-completion airtightness testing is 
likely to be required on a sample basis for domestic 
buildings and all non-domestic buildings above a 
certain size. This is likely to be set at the existing 
limit of 1,000 m2. There will be a maximum permit-

ted back stop value set at the 2002 compliance level 
of 10 m3/m2/hr at a pressure of 50 pascals. However 
as improvements in U-values are reaching the point 
of dramatically diminishing returns it is very likely 
that designers will turn to improvements in airtight-
ness as the most economic way of improving the 
efficiency of the envelope.
 For example, in a typical shed building a reduction 
in tested airtightness from 10 to 5 m3/m2/hr gives an 
18% reduction in carbon dioxide emissions while 
dropping U-values by 0.05 W/m2K from the current 
compliance levels of 0.35 for walls and 0.25 for roofs 
gives only around 2% saving. Even this improve-
ment in U-values is achieved by a disproportionate 
increase in the thickness of insulation in a roof from 
160 to 240 mm.
 From this it can be seen that there is likely to be 
a concentration on improving airtightness. There 
is considerable work to do because although 
a few companies are achieving good results, 
demonstrating that it can de done, the general level 
of enforcement and compliance is currently low. It 
has been estimated that only one-third of buildings 
are being tested and of these one-third are failing. 
Good details with good construction generally give 
good results, bad details can be rescued by excellent 
construction and good details ruined by bad 
construction. 
 An important feature of the SBEM is that a design 
value for airtightness is chosen as part of the input; 
but this value then becomes the pass criterion and 
has to be achieved in pre-completion testing. This 
means that there will be a focus on low values for 
airtightness that are reliably attainable in practice 
with different types of cladding and in different sizes 
of building. The smaller the building the more dif-
ficult it is to achieve low values.
 There will also be a strong focus on whose 
responsibility it is to choose the design value 
and whose responsibility it is to achieve it. Pre-
completion testing is by its nature at a critical point 
in the build programme should there be a failure. 
There may be a tendency to base the design on a 
low value and then put all the responsibility on the 
envelope subcontractor to achieve this. A significant 
problem will be determining where responsibility 
lies for the interfaces between all the elements: 
wall, roof, windows, rooflights, doors, smoke vents 
and any other penetrations which may be formed 

Technical
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after the envelope subcontract has been otherwise 
completed. Developing and understanding the 
performance of sound details will be of paramount 
importance. While clearly site performance is 
critical it will also be sensible to develop data for 
differing details and how they are affected by sealant 
positions, flashing configurations, the number 
and type of fasteners and so on. This will enable 
designers and contractors to understand achievable 
levels, good detailing practices and the critical 
priorities for good quality construction. Clearly 
there are too many variables on site to develop this 
knowledge and a practical answer lies in laboratory 
facilities.

SCI and Oxford Brookes University
In order to offer services to the envelope suppliers 
and specialist subcontractors the SCI and The Oxford 
Institute for Sustainable Development (OISD) at Ox-
ford Brookes University are collaborating. A test box 
(see photograph), has been constructed and is cur-
rently being used to assess air leakage rates through 
the joints of a variety of commercial cladding prod-
ucts, for both built up systems and composite panel.
 The objective of this testing is to be able to show 
for a specific building design that the sum of ex-
pected leakage from all the cladding joints does not 
compromise the ability of the finished building to 
meet ADL2 requirements. To do this, linear leakage 
figures (m3 per metre length of joint per hour) need 
to be measured for all types of joint. The test cell 
has been designed to enable sections of cladding 
system such as wall panels, corners, roof ridges, ga-
bles, and eaves to be mounted on top of a perfectly 
sealed open top box. Air is then pumped into the 
box to achieve a predetermined pressure, commonly 
50 pascals as this is the prescribed test pressure for 
buildings, and the resulting airflow rate measured to 
indicate leakage. Leakage rates can be assessed for 
a range of pressures to give a leakage characteristic 
for the cladding details under test. Typical results are 
shown in the graph.
 The main output of interest to cladding 
manufacturers and building designers is the leakage 
rate of a particular joint per linear metre at the 
stated pressure differential. Knowing this parameter 
for all types of cladding joint used in a particular 
building enables the overall theoretical leakage rate 
due to joints to be calculated. This is a useful tool 

to determine the leakage contribution of cladding 
jointing in a full size building in relation to Part L 
standards. Clearly the details have to be dependably 
replicated on site.
 Initial test work for Corus Colors has proved the 
performance and usefulness of the equipment 
in assessing the effect of different fixing details. 
The service is now available through SCI to other 
suppliers and specifiers of envelope systems. 

Final Thoughts
Apart from developing a better and quantified 
understanding of the key issues in cladding detailing 
for cladding suppliers, knowledge of how details 
should perform will help in the determination 
of responsibilities in achieving the required 
performance of the finished buildings. 
 A detail that performs well under test, assuming 
buildability has been taken into account, is capable 
of performing well when constructed; if it does not 
it is likely to be because of a workmanship problems 
rather than design. The facility will also help in 
developing new details which should be less reliant 
on site performance.

Graham Raven is the Senior Manager for Construc-
tion Technology at the Steel Construction Institute 
g.raven@steel-sci.com

Test facility at Oxford 
Brookes

Technical

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.000 70 14
0

21
0

28
0

35
0

42
0

49
0

56
0

63
0

70
0

77
0

84
0

91
0

98
0

10
50

11
20

11
90

12
60

13
00 0 0

Pr
es

su
re

 P
A Leakage l/s

Time/sec

Rig Pressure
Leakage
Av. Leakage

Sample graph of 
rig pressure and 
leakage against 
time



34 NSC   October 2005

Motorists eagerly await the completion of the 
M1 Southern Extension which will give much 
greater significance to the Motorway so far as 
the Capital is concerned.

The Hertfordshire Council is responsible 
for 3 miles of this extension, acting as Agents 
for the Ministry of Transport. This work is 
under the direction of the County Surveyor 
of Hertfordshire, John V. Leigh, M.B.E., B.Sc., 
M.I.C.E., M.I.Mun.E.

A total of 18 bridges is to be built on the 
extension and of these No. 16 is of particular 
interest not only for the steel girders used 
– the longest being 135 ft. – but also because 
it has been possible, by a well co-ordinated 
programme of expert transportation, to convey 
the girders the whole way from fabricating 
shop to site in one piece and place them in 
position with military precision and timing.

The M1 extension is being carried across 
the A411 by bridge No. 16 which is 121 ft. wide, 
skewed at 42º (clear skew span 121 ft. 7 in.). 
Construction is of hollow box steel girders 
with welded stud shear connectors at 9-foot 
centres with a concrete 9-inch deep slab acting 
compositely. The girders are placed square to 

the abutments and are trimmed by welded 
steel plate girders 8 ft. 3 in. deep, which also 
serve as parapets. Indeed, a principal feature 
of the bridge is the trimming girders: they 
are not found in any of the remaining bridges. 
Total weight of steelwork is 288 tons, of which 
236 tons are to B.S.968:1962.

All steelwork was fabricated in Glasgow. 
The actual transportation of the steelwork to 
the site entailed the moving of 27 girders. 25 
of them ranging from 19 to 96 ft. presented 
no difficulty at all, but the remaining two 
parapet girders, 135 ft. long, 8 ft. 4 in. deep 
and weighing 40 tons a piece, raised several 
problems.

Consultations between the main contractors, 
the steel fabricators and British Rail produced 
a detailed plan of action, sending the girders 
by train from Glasgow to Harpenden Central 
station, and then by road to the site.

The two main girders left Glasgow by 
train early in the week preceding the agreed 
installation date: the journey took three days 
as the girders could not be moved in high 
winds. The remaining girders followed a day 
behind.

Delivery to the site began according the 
schedule at midday on Friday; the girders 
were loaded in correct sequence, the smaller 
ones between the larger sizes. Thanks to the 
special arrangements made with the police and 
careful route reconnaissance and timing, the 
numerous journeys were all completed without 
any major hitch and the entire operation was 
completed during the Saturday and Sunday.

The site erection period had been 
determined as being 59 hours in toto and 
continuous working was required under both 
natural and artificial lighting. Feeding of 
girders for erection had been planned and 
regulated in association with the rest of the 
operation. A 100-ton mobile crane was used 
to lift the parapet girders and certain of the 
deck beams. For the lighter sub-girders a 25-
ton mobile crane was used.

The ability to fabricate and transport 
complete units of such magnitude, combined 
with the use of high yield stress steel, ensuring 
minimum weight and maximum strength 
provides yet another illustration of the 
extraordinary flexibility and strength of steel 
as a structural medium.

Left: The girders travelling by rail, 
Top: Off loading at Harpenden station onto a heavy duty road tractor.
Above: Negotiating a difficult part of the road journey – one is left in no doubt about the incredible 
length of the girders.

BUILDINGWITHSTEEL

40 Years Ago in

Bridge 
travels from 
Glasgow to 
London
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> From concept to reality, Tekla Structures Steel Detailing

Schedule a demonstration now! 
Call 0113 307 1200 or email 
sales.uk@tekla.com

...Only ONE can be the Best

GapGapGapGap
> Bridging the

FASTER
BETTER
MORE COMPETITIVE
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Since the publication of the AD series on 
discontinuous columns and continuous 
beams in simple construction (AD281, AD283, 
AD285 and AD288) with Slimflor or Slimdek 
construction, our attention has been drawn to 
their possible use with a shallow composite 
floor slab on the top flange of the beams. 
We considered this possibility when writing 
the above series and rejected it at that time 
because of the difficulties associated with 
designing the connection zone which is 
illustrated in Figure 1. Our advice in AD 285 
explicitly limits the use of the system to where 
the floor plate is contained within the depth of 
an ASB beam and this advice remains current.  
The following comments explain some of the 
problems and the reasons for our advice.

With shallow composite floor construction, 
modern steelwork practice often uses large 
openings in the webs of composite beams 
to achieve service integration and make the 
overall depth of floor construction shallower. 
Making the primary beam continuous over 
(or through) the column would reduce the 
overall depth of construction further (because 
shallower beams can be used) and also 
allows the use of SHS discontinuous columns 
with simple end plate details. This would 
make the overall structural package very 
attractive for larger residential and commercial 
developments. However, as the discontinuous 
column form of construction is a recent 
development it was not considered in the 
design of whole buildings by the BS 5950 code 
committee. BS 5950-1 only makes reference to 
the design of cap plates (where the cap plate 
on the column supports a beam end). There 
is insufficient material in BS 5950-1: 2000 to 
cover all of the complexities that arise with this 
type of design concept when a shallow deck 

composite slab is placed on the top flange of the 
continuous beams, particularly on deep beam 
sections.  

Beam-column Connection
A major concern when discontinuous columns 
are used with downstand beams is that the 
beam-column connection to the bottom flange 
of the primary beam (which is in compression 
in the hogging moment region) is not restrained 
laterally (unlike with Slimfor and Slimdek 
construction) and will buckle, as shown in 
Figure 2. The compression in the flange is a 
de-stabilizing effect in addition to that arising 
from the discontinuity of the column.  
BS 5950-1: 2000 has provision for the column 
effects alone; clause 4.5.3.3 requires that ‘If 

the load or reaction is 
applied to the flange 
by a compression 
member, then unless 
effective lateral 
restraint is provided 
at that point, the 
stiffener(s) should be 
designed as part of the 
compression member 
applying the load, and 
the connection should 
be checked for the 
effects of strut action, 
see C.3.’  In addition, 
clause 6.1.8.2 requires 
that the ‘intended’ 
member stiffness 
about each axis be 

maintained at the connection. However, the 
Code does not contain provisions for dealing 
with the combined effects due to the column 
discontinuity and the compression in the beam 

flange. Furthermore, the column will be required 
to sustain biaxial bending.

Distortional Buckling of Primary Beam
Placing the floor slab on the top flanges of 
the floor beams requires that the continuous 
primary beam be checked for distortional 
buckling in the hogging moment region. 
Therefore the stiffeners in the connection at 
the beam-column junction would also have 
to provide torsional restraint to the primary 
beam. This requires continuous secondary 
beams, with sufficient flexural stiffness to 
provide torsional restraint to the primary beam 
connected to it at the beam-column junction by 
moment connections. The required stiffness of 
the moment connection between the beams to 
provide the torsional restraint would also have 
to be determined.   

Conclusion
It is the SCI’s advice at this time that shallow 
deck composite floor slabs placed on the top 
flange of the beams should not be combined 
with discontinuous columns and continuous 
beams, unless there is a detailed calculation of 
the instability problems arising.
 When the floor plate is placed within the 
depth of an ASB beam, it prevents out of plane 
buckling of the discontinuous column ends and 
avoids the need for a distortional buckling check 
of the primary beam in the hogging moment 
region. Moreover, the thick flanges of the ASB 
beams make the beam-column connection 
design, including the structural integrity checks 
on the column, easier to achieve.  

Contact: Thomas Cosgrove    
Email: t.cosgrove@steel-sci.com
Telephone: 01344 623345   

Advisory Desk

AD 292 
The Use of Discontinuous Columns and       
Shallow Deck Composite Slabs on Floor Beams

Figure 2. Buckling deformation at connection zone

Figure 1. Shallow deck composite floor slab on top flange of floor beam with 
discontinuous columns
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Computer & Design Services Ltd   Tel: +44 (0)1202 603031  Email: Sales@cads.co.uk   Web: www.cads.co.uk

1, 3 & 9 span options

Automatic BS6399 BREve
wind loading & Snow Drift 
loads

Elastic/Plastic second order
analysis, Pdelta
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DXF Out - Links to AutoCAD
& 3D AdvanceSteel

Just one click produces a complete 3D
building design with printed calculations,
design/tender drawings, member lengths 

& weights in a Bill of Materials!
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Publications

For	SCI	publications,	please	contact	Publication	Sales:	
Tel:	(Direct)	01344	872775				Fax:	01344	622944				Email:	publications@steel-sci.com				Website:	www.shop.steelbiz.org				
The	Steel	Construction	Institute,	Silwood	Park,	Ascot	SL5	7QN

Precast concrete floors are widely used in building 
construction, but there is little detailed design guidance on 
their application in steel framed buildings. It is estimated 
that close to 50% of floors used in steel framed buildings in 
the UK use hollow core or solid plank slabs. Most of these 
applications are in regular steel construction in which the 
precast slabs sit on the top flange of the beams, but there 
is an increasing number of composite frames and slim floor 
constructions where the precast slabs are designed to interact 
structurally with the steel frame. The use of hollow core or 
solid plank precast units offer benefits in terms of cost (the 
long spanning capabilities of the precast slabs lead to fewer 
secondary beams) as well as the advantages offered by 
composite construction.
 This publication provides guidance on the design of steel 
beams acting compositely with precast concrete slabs in    

multi-storey buildings. The design basis is generally in accord-
ance with BS 5950-3, supplemented by recommendations from 
Eurocode 4 and data from tests; it applies to hollow core units 
of 150 to 260 mm depth, and to solid precast planks. 
 The guidance also emphasises the importance of the design 
of the steel beam in the non composite construction stage, 
where out-of-balance loads can occur during installation of 
the precast concrete units.
 A step-by-step design procedure is given for composite 
beams using various forms of precast concrete units, with or 
without a concrete topping. This is supplemented by a fully 
worked design example for a composite beam in a 15.8 m x   
7.2 m grid, and a series of design tables for concept design.

Offer Prices:  Non-member £40 (save, £10)  Member £24 (save, 
£6)  Postage and packing in UK free, ROW please enquire.

SPECIAL OFFER ON THIS POPULAR PUBLICATION

Design of composite beams using precast concrete slabs

Design of composite beams 
using precast concrete 
slabs
Catalogue Ref: P287
Authors: S J Hicks 
and R M Lawson
ISBN 1 85942 139 3,  102 pp,  
A4 paperback,  June 2003

“This	design	guide	will	provide	the	confidence	for	practising	
engineers to use steel H-piling more extensively”
 This publication gives guidance on the selection, design and 
installation of steel H-piles and UC section plunge columns 
for foundations to all types of structure. Current practice 
and experience in this field are presented, discussed and 
recommendations given.
 The characteristics and advantages of steel bearing piles 
in construction are described in order to assist in the primary 
process of selection of the correct pile type for any given site 
and soil conditions. Load transfer mechanisms are described 
and limit state design methods applied in line with the new 
Eurocodes. The sections on design include axial and lateral 
load resistance prediction methods, combined loading effects 
on retaining walls and pile group analysis. Up to date pile 
driving analysis is presented as a basis for planning efficient 

installation and as an aid to design.  Practical aspects of test 
loading, installation tolerances and connection details are 
covered.
 It is noted that excessive conservatism has been found in 
current practice and this results in unnecessary overdesign.  
This publication adopts limit state design using the new 
Eurocodes and suggests more reliance be placed on static and 
dynamic load test methods to establish ultimate capacity to 
permit more economic steel pile design.
 The guide is organised in sections which follow the steps 
involved in a well established design procedure. A new  
Section 9, Technical and cost benefits is based on case  
studies to demonstrate the practical benefits of using   
H-piles on various projects.

PRICES:  Non-member £60  Member £30 (plus P&P)

NEW BOOK

H-pile design guide

H-pile design guide
Authors:  A R Biddle
ISBN 1 85942 164 4,  
124 pp,  A4 paperback,  
September 2005

SCI Courses October-November 2005

BS	6399	 		 	 	 	 	 5	Oct	05	 	 London	
Composite	design	 	 	 	 	 12	Oct	05	 	 Manchester
Designing	connections	 	 	 	 	 13	Oct	05	 	 Southampton
Disproportionate	collapse	and	the	revised	building	regulations	 18	Oct	05	 	 Swindon
Floor	Vibrations	 	 	 	 	 26	Oct	05	 	 London
Steel	in	Construction				 	 	 	 	 27	Oct	-	1	Dec	05	 Bristol,		 	
		 		 	 	 	 	 	 	 Sheffield		 	
          Southampton

Eurocodes	Part	3	 	 	 	 	 1	Nov	05	 	 Bristol	
Disproportionate	collapse	and	the	revised	building	regulations	 9	Nov	05	 	 Manchester
Frame Stability     15 Nov 05  Dublin
Concepts	in	Structural	Design	 	 	 	 22-	23	Nov	05	 Leeds

IN-HOUSE TRAINING
All the courses that the SCI offer can be taken as 
part of company in-house training programmes.  
In-house courses are a cost-effective way of 
training employees and can be configured to suit 
your company’s needs.
 For further information on in-house training 
contact Sandi Gentle (Courses Manager) on  
01344 872776 or email s.gentle@steel-sci.com
 For detailed information and programmes for all 
courses please see www.steel-sci.org/courses

Corus Seminars and Courses October-November 2005
Fire	Engineering	 	 	 	 	 5	Oct	05	 	 London
Steel:	The	Show	 	 	 	 	 12	Oct	05	 	 Durham
Steel:	The	Show	(with	optional	steelworks	tour)			 	 19	Oct	05	 	 Scunthorpe	
Steel	bridges	designed	to	BS	5400	 	 	 	 23-24	Nov	05	 London

To register for any of these seminars contact: 
Janice Radford Tel: +44(0)1724 404863 or 
email: janice.radford@corusgroup.com 
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Project St Andrew’s Car Park, Norwich   
Engineer  Hill Cannon   
Steelwork  Quantrills   
Layout 16m x 7.2m   
Cellular Beam 690mm deep x 159kg/m   
Pre-camber  60mm

• Lighter weight than plain UBs

• Pre-cambers of up to 250mm at no extra cost

• Any depth you require in 1mm increments

• Lower galvanising costs than plain UBs

• Maximum light distribution

• Maximum smoke ventilation

• Economy - 12 out of 23 Westok car park projects 
to date have been design & build, where cellular 
beams were chosen by the project fabricator as 
the most economical solution

FREE
DESIGN SERVICE

FREE
DESIGN SOFTWARE

The only cellular beam 
software written and 

maintained by the 
Steel Construction Institute

PLEASE RING

01924 264121

F0R CAR PARK BEAMS?

automate
CELLBEAM v5.1

Westok Limited, Horbury Junction Industrial Estate
Horbury Junction, Wakefield, West Yorkshire WF4 5ER

Tel: 01924 264121  Fax: 01924 280030  
Email: design@westok.co.uk  Website: www.westok.co.uk
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BCSA Members

The British Constructional 
Steelwork	Association	Ltd

BCSA is the national organisation for the construction industry; its 
member companies undertake the design, fabrication and erection 
for all forms of construction in building and civil engineering. 
Associate Members are those principal companies involved in the 
purchase, design or supply of components, materials, services etc, 
related to the industry. Corporate Members are clients, professional 
offices, educational establishments etc, which support the 
development of national specifications, health and safety, quality, 
fabrication and erection techniques, overall industry efficiency 
and good practice. The principal objectives of the association are 
to promote the use of structural steelwork; to assist specifiers and 
clients; to ensure that the capabilities and activities of the industry 
are widely understood; and to provide members with professional 
services in technical, commercial and quality assurance matters. 
Details	of	BCSA	Membership	and	services	are	available	from: Gillian Mitchell MBE, Deputy 

Director General, British Constructural Steelwork Association Ltd, 4 Whitehall Court, Westminster, 

London SW1A 2ES. Tel 020 7839 8566  Fax 020 7976 1634

KEY
Categories
A All forms of building steelwork
B* Bridgework
C Heavy industrial plant structures
D High rise buildings
E Large span portals
F Medium/small span portals and   
 medium rise buildings
H Large span trusswork
J Major tubular steelwork
K Towers
L Architectural metalwork
M Frames for machinery, supports for  
 conveyors, ladders and catwalks
N Grandstands and stadia
S Small fabrications

Quality Assurance Certification
Q1 Steel Construction Certification   
 Scheme Ltd
Q2 BSI
Q3 Lloyd’s
Q4 Other

Classification Contract Value
10 Up to £40,000
9 Up to £100,000
8 Up to £200,000
7 Up to £400,000
6 Up to £800,000
5 Up to £1,400,000
4 Up to £2,000,000
3 Up to £3,000,000
2 Up to £4,000,000
1 Up to £6,000,000
0 Above £6,000,000

Notes
1 Applicants may be registered in one or more   
 categories to undertake the fabrication and the   
responsibility for any design and erection of the   
above.
2 Where an asterisk (*) appears against any   
 company’s classification number, this indicates that  
 the assets required for this classification are those  
 of the parent company.
* For details of bridgework sub-categories contact  
 Gillian Mitchell at the BCSA.

ACL STUCTURES LTD (E f H M 4) 
Holland Way Ind. Est., Blandford, Dorset DT11 7TA 
Tel 01258 456051 fax 01258 450566

A & J fAbTECH LTD  
Walkley Works, Walkley Lane,  
Heckmondwike WF16 0PH 
Tel 01924 402151 fax 01924 410227

ASA STEEL STRUCTURES LTD 
Brick Kiln Lane, Parkhouse Ind. Est. West, 
Newcastle-under-Lyme, Staffs ST5 7EF 
Tel 01782 566366 fax 01782 564785

ALLERTON ENGiNEERiNG LTD (b 5* Q3) 
Allerton House, Thurston Road, 
Northallerton, N. Yorkshire DL6 2NA 
Tel 01609 774471 fax 01609 780364

ALLOTT bROS & LEiGH 
Fullerton Rd, The Ickles, 
Rotherham S60 1DJ 
Tel 01709 364115 fax 01709 364696

ALLSLADE PLC 
Dundas Lane, Portsmouth, Hants PO3 5SD 
Tel 023 9266 7531 fax 023 9267 9818

THE ANGLE RiNG CO LTD 
Bloomfield Road, Tipton DY4 9EH 
Tel 0121-557 7241 fax 0121-522 4555

APEx STEEL STRUCTURES LTD 
Kings Close, Charfleets Industrial Estate,  
Canvey Island, Essex SS8 0QZ 
Tel 01268 660 828 fax 01268 660 829

ARbUCKLE WELDiNG & fAbRiCATiONS LTD 
21 Lenziemill Rd, Lenziemill,  
Cumbernauld G67 2RL 
Tel 01236 457960 fax 01236 452250

ARROMAx STRUCTURES LTD (Q4) 
Langwith Junction, Mansfield, Notts NG20 9RN 
Tel 01623 747466 fax 01623 748197

ASME ENGiNEERiNG LTD 
Asme House, 788 Kenton Lane, 
Harrow, Middlesex HA3 6AG 
Tel 0208 954 0028 fax 0208 954 0036

ATLAS WARD STRUCTURES LTD (A 0* Q1) 
Sherburn, Malton, N. Yorkshire YO17 8PZ 
Tel 01944 710421 fax 01944 710512

ATLASCO CONSTRUCTiONAL ENGiNEERS LTD 
Rowhurst Industrial Estate, Apedale, Chesterton, 
Newcastle-U-Lyme ST5 6BD 
Tel 01782 564711 fax 01782 564591

b D STRUCTURES LTD (E f H 5*) 
Westhoughton Ind Est, James St,  
Westhoughton, Lancs, BL5 3QR 
Tel 01942 817770 fax 01942 810438

bHC LTD 
Edinburgh Road, Carnwath, Lanarkshire ML11 8LG 
Tel 01555 840006 fax 01555 840036

A. C. bACON ENGiNEERiNG LTD (E f H 6) 
Norwich Rd, Hingham, Norwich NR9 4LS 
Tel 01953 850611 fax 01953 851445

bALLYKiNE STRUCTURAL  
ENGiNEERS LTD (E f H J N 4 Q2) 
51 Lisburn Rd, Ballynahinch, Co Down BT24 8TT 
Tel 028 9756 2560 fax 028 9756 2751

bARNSHAW SECTiON bENDERS LTD 
Structural Division, Anchor Lane, Coseley,  
Bilston, West Midlands WV14 9NE 
Tel 01902 880848 fax 01902 880125

bARRETT STEEL bUiLDiNGS LTD (E f H 1 Q1) 
Barrett House, Cutler Heights Lane,  
Dudley Hill, Bradford BD4 9HU 
Tel 01274 682281 fax 01274 684281

D. J. bARRiNGTON (CONSTRUCTiON) LTD 
Longmoor, Shirlheath, Kingsland,  
Leominster HR6 9RG 
Tel 01568 708288 fax 01568 708815

biLLiNGTON STRUCTURES LTD (A i Q1) 
Barnsley Road, Wombwell S73 8DS 
Tel 01226 340666 fax 01226 755947

biLLiNGTON STRUCTURES LTD (A i Q1) 
456 Badminton Rd, Yate, Bristol BS37 5HY 
Tel 01454 318181 fax 01454 318231

biSON STRUCTURES LTD (D E f H 4 Q1) 
London Rd, Tetbury, Gloucs GL8 8HH 
Tel 01666 502792 fax 01666 504246

bONE STEEL LTD 
P.O. Box 9300, Wishaw, Lanarkshire ML2 0YA 
Tel 01698 375000 fax 01698 372727

bORDER STEELWORK  
STRUCTURES LTD (C E f H J N 6) 
Winchester House, 58 Warwick Rd,  
Carlisle CA1 1DR 
Tel 01228 548744 fax 01228 511073

bOURNE STEEL LTD (A 1 Q2) 
St Clements House, St Clements Rd,  
Poole, Dorset BH12 4GP 
Tel 01202 746666 fax 01202 732002

W.S bRiTLAND & CO. LTD (Q2) 
Tilmanstone Works, Pike Road, Eythorne,  
Dover CT15 4NB 
Tel 01304 831583 fax 01304 831983

bRiTON fAbRiCATORS LTD 
(b C f H J K M 6 Q4) 
Watnall Road, Hucknall, Notts NG15 6EP 
Tel 0115 963 2901 fax 0115 968 0335

bROWNE STRUCTURES LTD 
Queens Drive, Newhall, Swadlincote,  
Derbyshire DE11 OEG 
Tel 01283 212720 fax 01283 215033

bUTTERLEY LTD (b 3* Q4) 
Ripley, Derby DE5 3BQ. 
Tel 01773 573573 fax 01773 749898

CAiRNHiLL STRUCTURES LTD 
Sun Works, Waverley Street, Coatbridge, 
Lanarkshire ML5 2BE 
Tel 01236 449393 fax 01236 428328

CAUNTON ENGiNEERiNG LTD (Q1) 
Moorgreen Ind. Park, Moorgreen,  
Nottingham NG16 3QU 
Tel 01773 531111 fax 01773 532020

CHiEfTAiN CONTRACTS LTD 
Antonine Works, Broomhill Road,  
Bonnybridge FK4 2AL 
Tel 01324 812911 fax 01324 814927

CLEVELAND bRiDGE UK LTD (A b 0* Q3) 
Cleveland House, Yarm Rd, Darlington,  
Co Durham DL1 4DE 
Tel 01325 381188 fax 01325 382320

COMPASS ENGiNEERiNG LTD (C E f K 6) 
Whaley Road, Barugh, Barnsley S75 1HT 
Tel 01226 298388 Fax 01226 283215

CONDER STRUCTURES LTD (Q2) 
Wellington Rd, Burton-on-Trent, 
Staffs DE14 2AA 
Tel 01283 545377 fax 01283 530483

LEONARD COOPER LTD (C f H K M 6 Q1) 
Balm Road, Hunslet, Leeds LS10 2JR 
Tel 0113 270 5441 fax 0113 276 0659

CORDELL GROUP LTD (Q4) 
Unit 2, Perry Avenue, Teesside Industrial Estate, 
Thornaby on Tees TS17 9LN 
Tel 01642 769526 fax 01642 769553

COVENTRY CONSTRUCTiON LTD (Q1) 
Torrington Avenue, Coventry CV4 9AP 
Tel 024 7646 4484 fax 024 7669 4020

CROWN STRUCTURAL ENGiNEERiNG LTD 
Burma Rd, Blidworth, Mansfield, Notts NG21 0RT 
Tel 01623 490555 fax 01623 490666

CUSTOM METAL fAbRiCATiONS LTD 
Central Way, Feltham TW14 0XJ 
Tel 020 8844 0940 fax 020 8751 5793

DGT STEEL & CLADDiNG LTD 
Atlas Works, Norwich Road, Lenwade, 
Norwich NR9 5SW 
Tel 01603 30820 fax 01603 308201

D H STRUCTURES LTD (Q2) 
Tollgate Drive, Tollgate Industrial Estate, Beaconside, 
Stafford ST16 3HS 
Tel 01785 246269 fax 01785 222077

fRANK H DALE LTD (D E f 2 Q4) 
Mill Street, Leominster, Herefordshire HR6 8EF 
Tel 01568 612212 fax 01568 619401

DEW CONSTRUCTiON LTD (E f H K 6 Q2) 
PO Box 35, Oldham OL9 6HH 
Tel 0161 624 5631 fax 0161 627 3556

ELLAND STEEL STRUCTURES LTD 
(C D E f H K N 1 Q1) 
Philmar House, Gibbet St, Halifax HX2 0AR 
Tel 01422 380262 fax 01422 380263

EMMETT fAbRiCATiONS LTD (E f H 6) 
Hirst Wood Works, Hirst Wood Road,  
Shipley BD18 4BU 
Tel 01274 597484 fax 01274 588671

EVADx LTD (E f H J L M N 5 Q4) 
Unit 9, Tir Llywd Enterprise Park,  
St. Asaph Avenue, Kinmel Bay, Rhyl LL18 5JZ 
Tel 01745 336413 fax 01745 339639

fAiRfiELD-MAbEY LTD (A b 0* Q4) 
Chepstow, Monmouthshire NP16 5YL 
Tel 01291 623801 fax 01291 625453

fiSHER ENGiNEERiNG LTD (A 1 Q1) 
Ballinamallard, Enniskillen,  
Co Fermanagh BT94 2FY 
Tel 028 6638 8521 fax 028 6638 8706

GibbS ENGiNEERiNG LTD (Q4) 
17A Axe Road, Colley Lane Industrial Estate, 
Bridgwater, Somerset TA6 5LP 
Tel 01278 455253 fax 01278 453174

GLENTWORTH fAbRiCATiONS LTD 
(f H J K L M N 4 Q2) 
Molly Millar’s Bridge, Molly Millar’s Lane, 
Wokingham RG41 2WY 
Tel 0118 977 2088 fax 0118 977 2907

GORGE fAbRiCATiONS LTD 
Gorge House, Great Bridge Industrial Estate, Toll End 
Road, Tipton, West Midlands DY4 OHR 
Tel 0121 522 5770 fax 0121 557 0415

GRAHAM WOOD STRUCTURAL LTD (A 4) 
Lancing Business Park, Chartwell Road,  
Lancing BN15 8TY 
Tel 01903 755991 fax 01903 755384

GRAYS ENGiNEERiNG (CONTRACTS) LTD 
Globe Industrial Estate, Rectory Road,  
Grays, Essex RM17 6ST 
Tel 01375 372411 fax 01375 375079

D A GREEN & SONS LTD (E f H J 3 Q1) 
Whaplode, Spalding, Lincs PE12 6TL 
Tel 01406 370585 fax 01406 370766

GREGG & PATTERSON (ENGiNEERS) LTD (Q2) 
Riverside Works, Ballyskeagh Road,  
Lambeg, Co Antrim BT27 5TD 
Tel 028 9061 8131 fax 028 9062 2813

HAD-fAb LTD (Q4) 
Macmerry Ind. Est., Tranent, East Lothian EH33 1RD 
Tel 01875 611711 fax 01875 612711

WiLLiAM HALEY ENGiNEERiNG LTD (Q1) 
Bellcombe Works, East Brent, 
nr. Highbridge, Somerset TA9 4DB 
Tel 01278 760591 fax 01278 760587

HAMbLETON STEEL LTD 
Gatherley Road, Brompton-on-Swale, 
Richmond, North Yorkshire DL10 7JH 
Tel 01748 810598 fax 01748 810601

WiLLiAM HARE LTD (A 0 Q1) 
Brandlesholme House, 
Brandlesholme Rd, Bury, BL8 1JJ 
Tel 0161 609 0000 fax 0161 609 0409

M. HASSON & SONS LTD (Q1) 
17 Glebe Rd, Rasharkin, Co. Antrim BT44 8SS 
Tel 028 2957 1281 fax 028 2957 1575

HAWKES CONSTRUCTiON CO 
321A Hornchurch Rd, Hornchurch RM12 4TQ 
Tel 01708 621010 fax 01708 621026

HENRY SMiTH (CONSTRUCTiONAL ENGiNEERS) LTD 
(C D E f H J 4) 
Wharton Steelworks, Winsford CW7 3BW 
Tel 01606 592121 fax 01606 559134

HESCOTT ENGiNEERiNG CO LTD 
Lochlands Viaduct, Larbert, Stirlingshire FK5 3NN 
Tel 01324 556610 fax 01324 552970

HiLLCREST STRUCTURAL LTD 
Hillcrest House, Toynbee Road, 
Eastleigh, Hants SO50 9DT 
Tel 023 8064 1373 fax 023 8061 3586

HORWiCH STEELWORKS LTD 
Unit 10, Horwich Loco Ind. Est.,  
Chorley New Rd, Horwich, Bolton BL6 5UE 
Tel 01204 695989 fax 01204 669343

JAMES bROS (HAMWORTHY) LTD (E f H J N 4 Q3) 
19 Blandford Rd, Hamworthy, Poole BH15 4AW 
Tel 01202 673815 fax 01202 684033

JOY STEEL STRUCTURES (LONDON) LTD, 
London Industrial Park, 1 Whitings Way,  
East Ham, London E6 6LR 
Tel 020 7474 0550 fax 020 7473 0158

JAMES KiLLELEA & CO LTD (C D E f H N 1*) 
Stoneholme Road, Crawshawbooth,  
Rossendale, Lancs BB4 8BA 
Tel 01706 229411 fax 01706 228388

T. A. KiRKPATRiCK & CO LTD 
Beltenmont, Kirkpatrick-Fleming, 
Lockerbie DG11 3NQ 
Tel 01461 800275 fax 01461 800340

LEACH STRUCTURAL STEELWORK LTD 
Brockholes Way, Claughton-on-Brock,  
nr Preston PR3 0PZ 
Tel 01995 640133 fax 01995 640719

LOWE ENGiNEERiNG (MiDLAND) LTD 
Bramshall Industrial Estate, Stone Road, 
Bramshall, Staffs ST14 8SH 
Tel 01889 563244 fax 01889 563554

M&S  ENGiNEERiNG LTD 
East Road, Lowthertown, Eastriggs  DG12 6TD 
Tel 01461 40111 fax 01461 40542

TERENCE MCCORMACK LTD (Q1) 
17 Camlough Rd, Newry BT35 6JS 
Tel 028 3026 2261 fax 028 3026 8177

MALDON MARiNE LTD 
Unit 16, West Station Ind. Est., 
Spital Road, Maldon, Essex CM9 6TW 
Tel 01621 859000 fax 01621 858935

You can find out email and 
website addresses for 
all these companies at 
www.steelconstruction.org
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HARRY MARSH (ENGiNEERS) LTD 
The Parade, Hendon, Sunderland SR2 8LT  
Tel 0191 510 9797 fax 0191 510 9798

MiDLAND STEEL STRUCTURES LTD 
Golden Acres Lane, Binley, Coventry CV3 2RT 
Tel 024 7644 5584 fax 024 7645 9995

MiffLiN CONSTRUCTiON LTD (D E f H M 4) 
Worcester Rd, Leominster, Herefordshire HR6 8AY 
Tel 01568 613311 fax 01568 614935

NEWbRiDGE ENGiNEERiNG LTD 
Tees Bay Business Park, Brenda Rd,  
Hartlepool TS25 2BU 
Tel 01429 866722 fax 01429 869811

NEWTON fAbRiCATiONS LTD 
9 York Street, Ayr, Ayrshire KA8 8AN 
Tel 01292 269135 fax 01292 610258

NUSTEEL STRUCTURES LTD (b 4* Q1) 
Lympne, Hythe, Kent CT21 4LR 
Tel 01303 268112 fax 01303 266098

ON SiTE SERViCES (GRAVESEND) LTD (Q4) 
Wharf Road, Denton, Gravesend, Kent DA12 2RU 
Tel 01474 321552 fax 01474 357778

OVERDALE CONSTRUCTiON SERViCES LTD 
Millers Avenue, Brynmenyn Industrial Estate, 
Bridgend CF32 9TD 
Tel 01656 729229 fax 01656 722101

HARRY PEERS STEELWORK LTD (Q1) 
Elton St, Mill Hill, Bolton BL2 2BS 
Tel 01204 528393 fax 01204 362363

PENCRO STRUCTURAL ENGiNEERiNG LTD (Q4) 
Orpinsmill Road, Ballyclare, Co. Antrim BT39 0SX 
Tel 028 9335 2886 fax 028 9332 4117

QMEC LTD 
Quarry Road, Bolsover, Nr Chesterfield S44 6NT 
Tel 01246 822228 fax 01246 827907

RSL (SOUTH WEST) LTD (E f H M 6) 
Millfield Industrial Est., Chard, 
Somerset TA20 2BB 
Tel 01460 67373 fax 01460 61669

JOHN REiD & SONS (STRUCSTEEL) LTD (A 1) 
296-298 Reid Sreet, Christchurch BH23 2BT 
Tel 01202 483333 fax 01202 499763

REMNANT ENGiNEERiNG LTD 
Unit 161, Lydney Industrial Estate, Harbour Road, 
Lydney, Gloucestershire GL15 4EJ 
Tel 01594 841160 fax 01594 843208

RiPPiN LTD 
Thistle Ind. Est., Church Street,  
Cowdenbeath KY4 8LP 
Tel 01383 518610 fax 01383 513099

RObERTS ENGiNEERiNG 
16D Bergen Way, Sutton Fields Ind. Est.,  
Hull HU7 0YQ 
Tel 01482 838240 fax 01482 830697

J. RObERTSON & CO LTD (L M S 9) 
Mill Lane, Walton-on-Naze CO14 8PE 
Tel 01255 672855 fax 01255 850487

RObiNSON CONSTRUCTiON (C D E f H 1 Q1) 
Wincanton Close, Ascot Drive Industrial Estate,  
Derby DE24 8NJ 
Tel 01332 574711 fax 01332 861401

ROWECORD ENGiNEERiNG LTD (A b 0 Q1) 
Neptune Works, Uskway, Newport, 
South Wales NP20 2SS 
Tel 01633 250511 fax 01633 253219

ROWEN STRUCTURES LTD (A 1) 
Fulwood Road (South),  
Sutton-in-Ashfield, Notts NG17 2JW 
Tel 01623 558558 fax 01623 440404

S H STRUCTURERS LTD 
Moor Lane Trading Estate, Sherburn-in-Elmet, North 
Yorkshire LS25 6ES 
Tel 01977 681931 fax 01977 681930

SELWYN CONSTRUCTiON ENGiNEERiNG LTD 
Tarron Road, Tarron Industrial Estate, Moreton, Wirral 
CH46 4TU 
Tel 0151 678 0236 fax 0151 678 8959

SEVERfiELD-REEVE STRUCTURES LTD (A 0* Q2) 
Dalton Airfield Industrial Estate, Dalton, Thirsk, North 
Yorkshire YO7 3JN 
Tel 01845 577896 fax 01845 577411

SHiPLEY fAbRiCATiONS LTD 
Maddocks Park, Ancaster, Grantham,  
Lincs NG32 3PL 
Tel 01400 231115 fax 01400 231220

SNASHALL STEEL fAbRiCATiONS CO LTD 
Pulham Business Park, Pulham,  
nr Dorchester, Dorset DT2 7DX 
Tel 01300 345588 fax 01300 345533

SOUTH DURHAM STRUCTURES LTD 
South Church Enterprise Pk, Dovecot Hill, Bishop 
Auckland, Co. Durham DL14 6XR 
Tel 01388 777350 fax 01388 775225

TAYLOR & RUSSELL LTD 
Stonebridge Mill, Longridge PR3 3AQ 
Tel 01772 782295 fax 01772 785341

THE AA GROUP LTD 
Priorswood Place, East Pimbo,  
Skelmersdale, Lancs WN8 9QB 
Tel 01695 50123 fax 01695 50133

TRADiTiONAL STRUCTURES LTD 
(E f H J K M N 6 Q1) 
Findel Works, Landywood Lane, Cheslyn Hay, Walsall, 
West Midlands WS6 7AJ 
Tel 01922 414172 fax 01922 410211

TUbECON 
Badminton Road, Yate, Bristol BS17 5HX 
Tel 01454 314201 fax 01454 273029

WARLEY CONSTRUCTiON COMPANY LTD 
Swinborne Road, Burnt Mills Industrial Estate, 
Basildon, Essex SS13 1LD 
Tel 01268 726060 fax 01268 725285

WALTER WATSON LTD (Q4) 
Greenfield Works, Ballylough Rd, Castlewellan,  
Co Down BT31 9JQ 
Tel 028 4377 8711 fax 028 4377 2050

WATSON STEEL STRUCTURES LTD (A b 0* Q1)PO 
Box 9, Lostock Lane, Bolton BL6 4TB 
Tel 01204 699999 fax 01204 694543

WESTbURY PARK ENGiNEERiNG LTD 
Brook Lane, Westbury, Wilts BA13 4ES 
Tel 01373 825500 fax 01373 825511

WESTOK LTD (Q2) 
Horbury Junction Ind Est, Horbury Junction, Wakefield 
WF4 5ER 
Tel 01924 264121 fax 01924 280030

JOHN WiCKS & SON LTD 
Unit 1, Crabbers Cross, Rattery,  
South Brent, Devon TQ10 9JZ 
Tel 01364 72907 fax 01364 73054

WiG ENGiNEERiNG LTD 
Barnfield, Akeman Street,  
Chesterton, Oxon OX26 1TE 
Tel 01869 320515 fax 01869 320513

H. YOUNG STRUCTURES LTD (C E f H J N 6) 
Ayton Road, Wymondham, Norfolk NR18 0RD 
Tel 01953 601881 fax 01953 607842

ASSOCiATE MEMbERS 
bUiLDiNG COMPONENTS

ALbiON SECTiONS LTD (Q4) 
Albion Rd, West Bromwich, 
West Midlands B70 8BD 
Tel 0121 553 1877 fax 0121 553 5507

AYRSHiRE METAL PRODUCTS  
(DAVENTRY) LTD (Q1) 
Royal Oak Way, Daventry NN11 5NR 
Tel 01327 300990 fax 01327 300885

bARNSHAW PLATE bENDiNG CENTRE LTD 
Corporation Rd, Audenshaw, 
Manchester M34 5LR 
Tel 0161 320 9696 fax 0161 335 0918

CELLbEAM LTD  
Unit 516, Thorp Arch Estate, Wetherby,  
West  Yorkshire LS23 7DB 
Tel 01937 840614  fax 01937 840608

CORUS PANELS & PROfiLES (Q1) 
Severn Drive, Tewkesbury Business Park, Tewksbury, 
Glos GL20 8TX 
Tel 01684 856600 fax 01684 856601

fAbSEC LTD 
Brooklands Court, Tunstall Road, Leeds LS11 5HL 
Tel 0113 385 7830 fax 0113 272 7587

Hi–SPAN LTD 
Ayton Rd, Wymondham NR18 0RD 
Tel 01953 603081 fax 01953 607842

KiNGSPAN METL-CON LTD (Q4) 
Sherburn, Malton, N. Yorkshire YO17 8PQ 
Tel 01944 712000 fax 01944 710555

RiCHARD LEES STEEL DECKiNG LTD 
Moor Farm Rd West, The Airfield, Ashbourne, 
Derbyshire DE6 1HD 
Tel 01335 300999 fax 01335 300888

MSW STRUCTURAL fLOOR SYSTEMS 
Acton Grove, Long Eaton, Nottingham NG10 1FY 
Tel 0115 946 2316 fax 0115 946 2278

METSEC PLC (Q2) 
Broadwell Rd, Oldbury, West Mids B69 4HE 
Tel 0121 601 6000 fax 0121 601 6181

STRUCTURAL METAL DECKS LTD 
Mallard Hse, Christchurch Rd, Ringwood BH24 3AA 
Tel 01425 471088 fax 01425 471408

STRUCTURAL SECTiONS LTD (Q1) 
PO Box 92, Downing St,  
Smethwick, Warley B66 2PA 
Tel 0121 555 1342 fax 0121 555 1341

STUDWELDERS LTD 
Millennium Hse, Severn Link Distribution Centre, 
Newhouse Farm Ind Est, Chepstow, Monmouthshire 
NP16 6UN 
Tel 01291 626048 fax 01291 629979

COMPUTER SOfTWARE

ACECAD SOfTWARE LTD 
Truro House, Stephenson’s Way,  
Wyvern Business Park, Derby DE21 6LY 
Tel 01332 545800 fax 01332 545801

COMPUTER SERViCES CONSULTANTS (UK) LTD 
Yeadon House, New St, Pudsey, Leeds, LS28 8AQ 
Tel 0113 239 3000 fax 0113 236 0546

PSYCLE iNTERACTiVE LTD 
The Stable House, Whitewell, Whitchurch, Shropshire 
SY13 3AQ 
Tel 01948 780120 fax 08701 640156

RAM iNTERNATiONAL (EUROPE) LTD 
4 Woodside Place, Glasgow G3 7QF 
Tel 0141 353 5168 fax 0141 353 5112

TEKLA (UK) LTD 
Tekla House, Cliffe Park Way,  
Morley, Leeds LS27 0RY 
Tel 0113 307 1200 fax 0113 307 1201

DESiGN SERViCES

ARRO-CAD LTD 
Bretby Business Park, Ashby Road,  
Bretby, Burton-on-Trent DE15 0YZ 
Tel 01283 558206 fax 01283 558207

DEVELOPMENT DESiGN DETAiLiNG SERViCES LTD 
171 Bradshawgate, Bolton, Lancs BL2 1BH 
Tel 01204 396606 fax 01204 396634

ODDA DESiGN LTD 
The White House, Clifton Marine Parade, Imperial 
Business Park, Gravesend, Kent DA11 ODY 
Tel 01474 352849 fax 01474 359116

STEEL PRODUCERS

CORUS CONSTRUCTiON & iNDUSTRiAL 
Frodingham House, PO Box 1, 
Brigg Road, Scunthorpe DN16 1BP 
Tel 01724 404040 fax 01724 404229

CORUS TUbES 
PO Box 101, Weldon Rd, Corby, 
Northants NN17 SUA 
Tel 01536 402121

MANUfACTURiNG EQUiPMENT

fiCEP (UK) LTD 
10 The Courtyards, Victoria Park, Victoria Road, 
Leeds LS14 2LB 
Tel 0113 265 3921 fax 0113 265 3913

KALTENbACH LTD 
6-8 Brunel Road, Bedford MK41 9TJ 
Tel 01234 213201 fax 01234 351226

PEDDiNGHAUS CORPORATiON UK LTD 
Unit 6, Queensway Link,  
Stafford Park 17, Telford TF3 3DN 
Tel 01952 200377 fax 01952 292877

VOORTMAN UK LTD 
Unit 8, Mercian Park, Felspar Rd,  
Amington Rd, Tamworth B77 4DP 
Tel 01827 63300 fax 01827 65565

PROTECTiVE SYSTEMS

AMERON iNTERNATiONAL 
Blackwell Road, Huthwaite,  
Sutton in Ashfield, Notts NG17 2RL 
Tel 01623 511000 fax 01623 559616

fORWARD PROTECTiVE COATiNGS LTD 
Vernon St., Shirebrook, Mansfield, 
Notts NG20 8SS 
Tel 01623 748323 fax 01623 748730

iNTERNATiONAL PAiNT LTD 
Protective Coatings, Stoneygate Lane, Felling, 
Gateshead NE10 0JY 
Tel 0191 469 6111 fax 0191 495 0676

LEiGH’S PAiNTS 
Tower Works, Kestor Street, Bolton BL2 2AL 
Tel 01204 521771 fax 01204 382115

SiTE COAT SERViCES LTD 
Unit 11, Old Wharf Road, Grantham, 
Lincolnshire NG31 7AA 
Tel 01476 577473 fax 01476 577642

JACK TiGHE LTD 
Kirk Sandall Ind. Est., Kirk Sandall,  
Doncaster DN3 1QR 
Tel 01302 880360 fax 01302 880370

WEDGE GROUP GALVANiZiNG 
c/o Worksop Galvanizing Claylands Avenue,Worksop, 
Notts S81 7BQ 
Tel 01909 486384 fax 01909 482540

SAfETY SYSTEMS

EASi-EDGE 
Ollerton Rd, Tuxford, Newark, Notts NG22 OPQ 
Tel 01777 870901 fax 01777 870524

STEEL STOCKHOLDERS

ADVANCED STEEL SERViCES LTD 
South Ribble Industrial Estate, Capitol Way,  
Preston, Lancs PR5 4AJ 
Tel 01772 259822 fax 01772 259561

ASD METAL SERViCES – EDiNbURGH 
24 South Gyle Crescent, 
Edinburgh EH12 9EB 
Tel 0131 459 3200 fax 0131 459 3266

ASD METAL SERViCES – bODMiN 
Unit 13, Cooksland Ind. Est.,  
Bodmin, Cornwall PL31 2PZ 
Tel 01208 77066 fax 01208 77416

ASD METAL SERViCES – LONDON 
Thames Wharf, Dock Road, London E16 1AF 
Tel 020 7476 9444 fax 020 7476 0239

ASD METAL SERViCES – CARLiSLE 
Unit C, Earls Way, Kingsmoor Park Central, Kingstown, 
Cumbria CA6 4SE 
Tel 01228 674766 fax 01228 674197

ASD METAL SERViCES – HULL 
Gibson Lane, Melton, North Ferriby, 
East Riding of Yorkshire HU14 3HX 
Tel 01482 633360 fax 01482 633370

ASD METAL SERViCES – GRiMSbY 
Estate Road No. 5, South Humberside Industrial 
Estate, Grimsby DN31 2TX 
Tel 01472 353851 fax 01472 240028

ASD METAL SERViCES – biDDULPH 
PO Box 2, Tunstall Road, Biddulph, 
Stoke-on-Trent, Staffs ST8 6JZ 
Tel 01782 515152 fax 01782 522240

ASD METAL SERViCES – DURHAM 
Drum Road, Drum Industrial Estate,  
Chester-le-Street, Co. Durham DH2 1ST 
Tel 0191 492 2322 fax 0191 410 0126

ASD METAL SERViCES – CARDiff 
East Moors Road, Cardiff CF1 5SP 
Tel 029 2046 0622 fax 029 2049 0105

ASD METAL SERViCES – STALbRiDGE 
Station Rd, Stalbridge, Dorset DT10 2RW 
Tel 01963 362646 fax 01963 363260

ASD METAL SERViCES – NORfOLK 
Hamlin Way, Kings Lynn, Norfolk PE30 4LQ 
Tel 01553 761431 fax 01553 692394

ASD METAL SERViCES – ExETER 
Sidmouth Road, Clyst St Mary, Exeter EX5 1AD 
Tel 01395 233366 fax 01395 233367

ASD METAL SERViCES – DAVENTRY 
Royal Oak Ind. Est., Daventry, 
Northants NN11 5QQ 
Tel 01327 876021 fax 01327 87612

ASD METAL SERViCES – TiViDALE 
Tipton Road, Tividale, Oldbury,  
West Midlands B69 3HU 
Tel 0121 520 1231 fax 0121 520 5664

AUSTiN TRUMANNS STEEL LTD 
Moss Lane, Walkden, Manchester M28 5NH 
Tel 0161 790 4821 fax 0161 799 0411

bARRETT STEEL SERViCES LTD 
Barrett House, Cutler Heights Lane, Dudley Hill, 
Bradford BD4 9HU 
Tel 01274 682281  fax 01274 651205

bROWN MCfARLANE LTD 
Ladywell Works, New Century Street, Hanley, Stoke-
on-Trent ST1 5QH 
Tel 01782 289909 fax 01782 289804

CORUS SERViCE CENTRE 
Farnigham Road Station, South Darenth, 
nr Dartford DA4 9LD 
Tel 01322 227272 fax 01322 864893

CORUS SERViCE CENTRE 
Badminton Rd Trading Est., Yate, 
Bristol BS37 5JU 
Tel 01454 315314 fax 01454 325181

CORUS SERViCE CENTRE 
Spittlegate Industrial Estate, Grantham, 
Lincolnshire NG31 7UP 
Tel 01476 565522 fax 01476 562459

CORUS SERViCE CENTRE 
Blackamore Road, Walker Industrial Estate,  
Guide, Blackburn BB1 2LJ 
Tel 01254 55161 fax 01254 670836

CORUS SERViCE CENTRE 
South Street, Glasgow G14 0BX 
Tel 0141 959 1212 fax 0141 959 0111

CORUS SERViCE CENTRE 
Moira Rd, Lisburn, Co. Antrim BT28 2SN 
Tel 01846 660747 fax 01846 660748

CORUS SERViCE CENTRE 
Wakefield Rd, Stourton, Leeds LS10 1AY 
Tel 0113 276 0660 fax 0113 272 4418

CORUS SERViCE CENTRE 
The Steelpark, Steelpark Way, Wednesfield, 
Wolverhampton WV11 3BR 
Tel 01902 484000 fax 01902 484041

DUDLEY iRON & STEEL CO LTD 
Unit 8, Autobase Industrial Estate, Tipton Road, 
Tividale, West Midlands B69 3HU 
Tel 0121 601 5000  fax 0121 601 5001

NATiONAL TUbE STOCKHOLDERS LTD 
Dalton Industrial Estate, Dalton, Thirsk,  
North Yorkshire YO7 3HE 
Tel 01845 577440  fax 01845 577165

NEWTON STEEL STOCK LTD 
Landshire Lane, Gibbs Marsh Trading Estate, 
Henstridge, Somerset BA8 0TN 
Tel 01963 365028  fax 01963 365034

RAiNHAM STEEL CO LTD 
Kathryn House, Manor Way,  
Rainham, Essex RM13 8RE 
Tel 01708 522311  fax 01708 559024

STEELSTOCK (bURTON ON TRENT) LTD 
Ryder Close, Cadley Hill Road, Swadlincote, 
Derbyshire DE11 9EU 
Tel 01283 226161  fax 01283 550406

STRUTHERS & CARTER LTD 
Erimus Works, Valletta Street,  
Hedon Road, Hull HU9 5NU 
Tel 01482 795171 fax 01482 786186

STRUCTURAL fASTENERS

THOMAS WiLLiAM LENCH LTD 
P O Box 31, Excelsior Works, Carnegie Road, Rowley 
Regis, West Mids B65 8BZ 
Tel 0121 559 1530 fax 0121 559 3920

CORPORATE MEMbERS

bALfOUR bEATTY POWER NETWORKS LTD 
Tel 01332 661491

GRiffiTHS & ARMOUR 
Tel 0151 236 5656

HiGHWAYS AGENCY 
Tel 08457 504030

ROGER POPE ASSOCiATES 
Tel 01752 263636
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The Steel
Construction
Institute

The Steel Construction Institute develops and promotes the 
effective use of steel in construction. It is an independent, 
membership-based organisation. Membership is drawn from 
all sectors of the construction industry; this provides beneficial 
contacts both within the UK and internationally. Its corporate 
members enjoy access to unique expertise and free practical 
advice which contributes to their own efficiency and profitability. 
They also recieve an initial free copy of most SCI publications, 
and discounts on subsequent copies and on courses. Its 
multi-disciplinary staff of 45 skilled engineers and architects 
is available to provide technical advice to members on steel 
construction in the following areas:

•	 Technical	Support	for		 	
 Architects
•	 Bridge	Engineering
•	 Building	Interfaces
•	 Civil	Engineering
•	 Codes	and	Standards
•	 Composite	Construction
•	 Connections
•	 Construction	Practice
•	 Corrosion	Protection
•	 Fabrication
•	 Health	&	Safety	—	best		 	
 practice

•	 Information	Technology
•	 Fire	Engineering
•	 Light	Steel	and	Modular		 	
 Construction
•	 Offshore	Hazard		 	
 Engineering
•	 Offshore	Structural	Design
•	 Piling	and	Foundations
•	 Specialist	Analysis
•	 Stainless	Steel
•	 Steelwork	Design
•	 Sustainability
•	 Vibration

Details of SCI Membership and services are available from:
Pat Ripley, Membership Manager, The Steel Construction 
Institute, Silwood Park, Ascot, Berks.
Telephone: +44 (0)1344 623345  Fax: +44 (0)1344 622944
Email: pat.ripley@steel-sci.com  Website: www.steel-sci.com

All full members of the BCSA are automatically members of the SCI. Their contact details are listed on the BCSA Members pages

SCI Members

COrPOrATE	MEMBErS	

3E Consulting Engineers Ltd
The AA Group Ltd
A & J Fabtech Ltd
A B Dailey Son & Clarke
A C Bacon Engineering Ltd
A Dawber Limited
Aberdeenshire Council
ACE (Leicester)*
AceCad Software Ltd
ACL Structures Ltd
Adams Kara Taylor Ltd
ADP Consulting Engineers Ltd
Air Products plc
Aker Kvaerner - E&C Europe
Alan Baxter & Associates
Alan Conisbee & Associates
Alan Dick & Co Ltd
Alan Johnston Partnership
Alcock Lees Partnership
Allerton Engineering Ltd
Allott Brothers & Leigh
Allslade Plc
AMEC Design and Management
AMP Consultants
Andrew Dust Structural Engineers
Andrew Howard & Partners
Andrew Waring Associates
Andrews Kent & Stone Ltd
The Angle Ring Company Ltd
Apex Steel Structures Ltd
APT Marconi
Arbuckle Welding & Fabrications Ltd
Arromax Structures Ltd
Arup
ASA Steel Structures Ltd
Asme Engineering Ltd
Associated Structural Design
Aston University
Atkins
Atlas Ward Structures Ltd
Atlasco Constructional Engineers Ltd
Aukett Limited
Aylesbury Vale District Council
Ayrshire Metal Products Plc

BD Structures Limited
B W Industries Ltd
BAA Plc
BAE SYSTEMS : CS&S International
Baldock Quick Partnership
Balfour Beatty Rail Projects Ltd
Ballykine Structural Engineers Ltd
Banro Sections Ltd
Barnshaw Section Benders Ltd
Barrett Steel Buildings Ltd
Baxter Glaysher Consulting
BDS Steel Detailers
Bechtel Ltd
Benaim
Beresford Dunne Consultants
Bestech Systems Ltd
BHC Limited

Billington Structures Ltd
Birmingham City Council
Bison Structures Ltd
Black & Veatch Consulting Ltd
Blyth & Blyth Consulting
Bodycote Metallurgical Coatings
Bolton Priestley
BOMEL Ltd
Bone Steel Ltd
Border Steelwork Structures Ltd
Bourne Steel Ltd
The Brazier Holt Partnership Ltd
Bridgetown Developments Ltd
The British Constructional Steelwork  
 Association Ltd
British Energy Plc
British Nuclear Group
British Stainless Steel Association
Briton Fabricators Ltd
Browne Structures Ltd
Brunner Mond UK Limited
Building Design Partnership
Bunyan Meyer & Partners Ltd
Bureau Veritas Weeks Consulting
Burks Green Engineers and Architects
Buro Happold
Burroughs Stewart Associates
Bury Metropolitan Borough Council
Butler Building Systems
Butterley Ltd
BWB Consulting Ltd

C.S.C. Engineers Ltd
CADS (Computer & Design Services   
 Ltd)
Cairnhill Structures Ltd
Caledonian Building Systems
Cameron Taylor Bedford
Campbell Reith Hill Llp
Capita Gwent Consultancy Ltd
Capita Symonds
Cardiff County Council
Cardiff University
Carl Bro
Carter Design Group
Cass Hayward LLP
Caunton Engineering Ltd
CB&I John Brown Ltd
CEL International Ltd
Cheshire County Council
Chieftain Contracts Ltd
CIRIA
City University
Civil & Structural Computer Services  
 Ltd
Clarke Bond Group Limited
Clarke Nicholls & Marcel
Clarkslegal LLP
Clegg Associates
Cleveland Bridge UK Limited
Collis Engineering Ltd
Compass Engineering Ltd
Complete Design Partnership Ltd
Conder Structures Ltd

Conwy County Borough Council*
Cordell Group Ltd
Cornwall County Council
Corus Group plc
Corus Panels & Profiles - Cheltenham
Coventry Construction Ltd
Coventry University
Cowan & Linn
Crown Structural Engineering Ltd
CSC (UK) Ltd
Curtins Consulting Engineers
Custom Metal Fabrications Ltd
Custom Steel Fabrications Ltd
CWT Partnership

D A Green & Sons Ltd
D H Structures Ltd
D J Barrington (Construction) Ltd
D J Hartigan & Associates Ltd
Dalton Consultants
Deakin Walton Limited
Defence Estates
Devon County Council
Devonport Management Ltd
Dew Construction Ltd
Dewhurst Macfarlane and Partners
DGK Structures
DGT Steel & Cladding Ltd*
Dibsa Structures Ltd
Dorman Long Technology Ltd
Dougall Baillie Associates
Doyle Partnership
Dundee City Council

E T Design
Eastwood & Partners
Edmund Nuttall Ltd
Elland Steel Structures Ltd
Elliott Wood Partnership
Emmett Fabrications Ltd
Evadx Ltd
Evans & Langford LLP
Expedition Engineering Limited

F J Samuely & Partners Ltd
F W Consulting
Faber Maunsell Ltd
Fabsec Limited
Fairfield-Mabey Ltd
Fisher Engineering Ltd
Flint & Neill Partnership
Fluid Structural Engineers
Fluor Ltd
Foggo Associates Ltd
Frank H Dale Ltd

Galvanizers Association
Gardenwood Ltd
Gary Gabriel Associates
George Mathieson Associates
Gibbs Engineering Ltd
Gifford & Partners Ltd
Glasgow Caledonian University
Glentworth Fabrications Ltd

Goodwin Steel Castings Ltd
Gorge Fabrications Ltd
Graham Wood Structural Ltd
Grays Engineering (Contracts) Ltd
Gregg & Patterson (Engineers) Ltd

H Young Structures Ltd
Had-Fab Ltd
Halcrow Group Ltd
Hallmason Design Ltd
Hambleton Steel Ltd
Hanson Building Products
Harley Haddow Partnership
Harold Newsome Ltd
Harry Marsh (Engineers) Ltd
Harry Peers Steelwork Ltd
Haskoning UK Limited
Hawkes Construction Co
HBG Design Ltd
Henry Smith (Constructional Engineers)  
 Ltd
Hescott Engineering Company Ltd
High-Point Rendel
Highcliffe Court Design Ltd
Hillcrest Structural Ltd
HOP Consulting Ltd
Horwich Steelworks Ltd
HOSDB
HSP Consulting
Hurst Peirce & Malcolm LLP
Hyder Consulting (UK) Ltd

Imperial College London
Integer Software Limited
Inverclyde Council
ISS Limited

J Robertson & Co Ltd
Jacobs Babtie
Jacobs Engineering
James Bros (Hamworthy) Ltd
James Killelea & Co Ltd
James Lupton Consultants
Jenkins & Potter
Jex Engineering Co Ltd
John Reid & Sons (Strucsteel) Ltd
John Wicks & Son Ltd
Jordan Pritchard Gorman
Joy Steel Structures (London) Ltd

Keith Johnson Associates
Kellogg Brown & Root Ltd (KBR)
Kenneth Brown & Partners
Kier Limited
Kingspan Metl-Con Limited
Kingston University
Kirkman & Bradford SKM
Knapp Hicks & Partners Ltd

Laing O’Rourke - Group Technical   
 Services
Leach Structural Steelwork Ltd
Leigh’s Paints
Leonard Cooper Ltd
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SCI Members

Les Gooding Design Associates
Lindapter International
Liverpool John Moores University
London Borough of Hillingdon
Lowe Engineering (Midland) Ltd

M Hasson & Sons Ltd
Mace Ltd
Maldon Marine Ltd
Maltech (UK) Ltd
Manchester City Council
Mario Minchella Architects
Martin Stockley Associates
Marton Engineering Services Ltd
Maslen Brennan Henshaw
Mason Navarro Partnership
Mech Tool Engineering Ltd
Melliss LLP
Metals Industry Skills &    
 Performance
Metek Building Systems Ltd
Metronet Rail SSL Ltd
Metsec Plc
Michael Barclay Partnership
Midland Steel Structures Ltd
Midland Structural Services
Mifflin Construction Ltd
Mike Curnow
Mitchell McFarlane & Partners
MJM Consulting Engineers Ltd
MLM Maddocks Lusher & Matthews
Molabolt Ltd
Morgan Est
Mott MacDonald Group Ltd
MSL Engineering Ltd
MSW (UK) Ltd

Napier University
Newbridge Engineering Ltd
Newton Fabrications Ltd
NNC Ltd
Norder Design Associates Limited
Nottingham Trent University
NPS North East Limited
NRM Bobrowski 
Nusteel Structures Ltd
NW Structural Consultants Ltd

On Site Services (Gravesend) Ltd
Outokumpu Stainless Ltd
Overdale Construction Services Ltd
Owen Williams Consultants
Oxford Brookes University

Pace Structures Ltd
Parsons Brinckerhoff Ltd
Paul Reading & Partners
Pell Frischmann Consultants Ltd
Pencro Structural Engineering Ltd
PEP Civil & Structures Ltd
Peter Brett Associates
Peter Taylor & Partners Ltd
Pick Everard
Pinnacle Consulting Engineers Ltd
Plandescil Ltd
Portakabin Ltd
Portal Ltd
Powerwall Systems Limited
Price & Myers Consulting Engineers Llp
Pyper McLarnon Partnership

QMEC Ltd
Queen’s University Belfast*

R G Parkins & Partners Ltd
RAM International (Europe) Ltd
Ramage Young Partnership
Remnant Engineering Ltd
Renfrewshire Council
Research Engineers (Europe) Limited
Richard Jackson plc
Richard Lees Steel Decking Ltd
Richard Wood Engineering Ltd
Rigby & Partners
Rippin Ltd
RMJM Scotland Ltd
Robert Tucker Associates
Roberts Engineering
Robinson Construction
Robinson Consulting Limited
Roger Bullivant Ltd
Rowecord Engineering Ltd
Rowen Structures Ltd
Royal School of Military Engineering
RPS Kirk McClure Morton
RSL (South West) Ltd
S H Structures Ltd

Scott White & Hookins
Scott Wilson Kirkpatrick & Co Ltd
Scottish Borders Council
Selwyn Construction Engineering Ltd
Severfield-Reeve Structures Ltd
Sheffield City Council
Shell UK Exploration & Production
Shipley Fabrications Ltd
Sinclair Knight Merz (Europe) Ltd
Skanska Technology
Skidmore Owings & Merrill Inc.*
SKM Anthony Hunts
Snashall Steel Fabrications
South Durham Structures Ltd
South Lincs Consulting Ltd
SSI Group of Companies
Stewart & Harris
Stirling Maynard & Partners
Structural Design Associates
Structural Design Partnership
Structural Metal Decks Ltd
Structural Sections Ltd
Surrey County Council
Survey Design Associates Ltd

T A Kirkpatrick & Co Ltd
Taylor & Russell Ltd
Teague & Sally Partnership
Techniker Ltd
Tekla (UK) Ltd
Tension Control Bolts Ltd
Terence McCormack Ltd
Terrapin Ltd
Terrell International
Thomas Morgan & Associates
Thomasons LLP
Tony Gee & Partners
TPS Consult Ltd
Traditional Structures Ltd

University of Aberdeen
University of Birmingham
University of Bolton
University of Bristol
University of Dundee
University of East London
University of Edinburgh
University of Greenwich
University of Leeds
The University of Manchester
University of Nottingham
University of Paisley
University of Plymouth
University of Portsmouth
University of Salford
University of Sheffield
University of Southampton
University of Surrey
University of the West of England
University of Wales Swansea
University of Warwick
URS Corporation Ltd

W A Fairhurst & Partners
W F Brown Associates Ltd
W S Britland & Co Ltd
Waldrons Limited
Walsh Associates
Walter Watson Ltd
Warley Construction Co Ltd
Waterman Group
Watson Steel Structures Ltd
WCJ Engineers
Wessex Structural Services Ltd
Westbury Park Engineering Ltd
Westok Ltd
Weston Steel Structures Ltd
Whitbybird
White Young Green Consulting Ltd
W I G Engineering Ltd
William Haley Engineering Ltd
William Hare Ltd
William J Marshall & Partners
The Willocks Practice
The Wood Boyle Partnership
Wright Associates
WSP Group

Yolles Partnership Ltd

OrgANISATIONS		 	
WITH	MEMBEr	SErVICE	
AgrEEMENTS	WITH	THE	SCI

Construction Industry Directorate
Health & Safety Executive (HSE) 

Highways Agency
The Institution of Structural Engineers

INTErNATIONAL		 	
COrPOrATE	MEMBErS

Australia
Australian Steel Institute
BlueScope Steel Research

Belgium
Bocad Service International S A
International Iron & Steel Institute (IISI)
Staalinfocentrum - Centre Information  
 Acier

Brazil
Brazilian Centre of Steel Construction  
 (CBCA)
CODEME Engenharia S.A.
Gerdau Acominas S.A.
USIMINAS

Canada
Canadian Institute of Steel Construction

Chile
Construcciones Y Montajes S.A   
 (COYMSA)

Croatia
Institut Gradevinarstva Hrvatske

Finland
Finnish Constructional Steelwork   
 Association
Rautaruukki Oyj
Seinajoki Polytechnic
VTT Building and Transport

France
CTICM
Terrell International

Germany
Bauen mit Stahl e.V.
Stahl + Verbundbau gmbh

Greece
Computer Control Systems SA
Democritus University of Thrace
K.Liaromatis SA
Maraveas & Associates SA
Metallostegastiki SA
Technical Chamber of Greece (TEE)

Hong Kong
Arup Group
Corus Asia Ltd
The Hong Kong Polytechnic University
WSP Asia

India
Bechtel Overseas Corporation
Institute for Steel Development &   
 Growth

Ireland
Barrett Mahony Consulting Engineers
Barry Kelleher & Associates
C S Pringle Consulting Engineers
Corus Ireland
Coyle Kennedy Ltd
Downes Associates
Dryform Limited
ESB International Ltd
Frank Fox & Associates
Fusion Building Solutions
Hanley Pepper Consulting Engineers
Hayes Higgins Partnership
J B Barry & Partners Limited
Joda Engineering Consultants
John Doyle & Associates
Kigallen & Partners Consulting   
 Engineers Ltd
McCabe Delaney
The McKenna Pearce Practice
Michael Punch & Partners
National University of Ireland, Galway
Nestor Kelly
Nordman Profile Ltd
O’Connor Sutton Cronin
Oliver Russell & Associates Ltd
Pat O’Gorman & Associates 
Project Management Ltd
RPS-MCOS Ltd

SIAC Butlers Steel Ltd
Stanta Limited
T J O’Connor & Associates*
Walsh Draughting Services Ltd

Italy
FICEP S.p.A.
Politecnico Di Milano
Universita Degli Studi Di Trento

Kenya
David Engineering Ltd
H P Gauff Consulting Engineers
Steel Structures Ltd

Korea
INI Steel Company
Korea University

Lithuania
Vilnius Technical University

Malaysia
Corus Asia Ltd
Malaysian Structural Steel Association
Universiti Teknologi Malaysia

The Netherlands
Bouwen met Staal
Delft University of Technology

New Zealand
Heavy Engineering Research Associates

Norway
Tee Consult Holding AS

Portugal
Universidade de Aveiro
Universidade de Coimbra

Principality of Liechtenstein
HILTI AG

Qatar
Metalex Trading & Contracting Co.   
 W.L.L

Romania
S.C. Altiscad SRL

Republic of Singapore
Corus South East Asia Pte Ltd
Jurong Engineering Ltd
LSW Consulting Engineers
Ngee Ann Polytechnic 
Singapore Structural Steel Society

South Africa
Southern African Institute of Steel   
 Construction

Spain
In Hoc Signo Vinces
ITEA
University of Navarra

Sweden
Luleå University of Technology
Outokumpu AB
Swedish Institute of Steel Construction

Turkey
CIMTAS Celik Imalat Montaj Ve Tesisat  
 A.S.
UMO Architecture Engineering and   
 Consulting Ltd Co

United Arab Emirates
Corus Middle East
GINCO Steel L.L.C.
The PHB Group
Techno Steel Construction Co

USA
American Institute of Steel Construction  
 Inc
American Iron & Steel Institute (AISI)
Corus America Inc
Epic Metals Corporation
Steel Recycling Institute

*New corporate members since last 
long list in July/August 2005 issue
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RAM International (Europe) Limited
4 Woodside Place
Glasgow  G3 7QF

United Kingdom
Tel: +44 (0) 141 353 5168
Fax: +44 (0) 141 353 5112

sales@ramint.co.uk
www.ramint.co.ukOnly RAM makes you this productive!

With RAM
International
software...

Manchester Hilton, Deansgate - tallest residential building in the UK

“ RAM software was an integral part of this project 
as it is on nearly all of our projects.”
Kamran Moazami, Director, WSP Cantor Seinuk, London

RAM International announces the release of three new INTEGRATED products
and a major upgrade to the RAM Structural System!

From Steel to Reinforced Concrete 
and Post-Tensioned Concrete...

RAM will take you higher.

Version 8.2 — Now including 
the automated design of web 
openings and links to RAM Concept,
RAM CADstudio and RAM Advanse.

Full featured 2D or 3D 
finite element analysis and design 
for general structures or building 
components such as continuous
beams, trusses, towers and more,
all to BS5950.

Special purpose finite 
element based analysis and design
of reinforced or post-tensioned 
concrete slabs and foundations 
to BS8110.

Drawing management 
system for AutoCAD. RAM CADstudio 
is the answer to automatic change 
control management and generation 
of drawings.

New! New! New!

The Sky 
is the limit!


