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Work will start soon on the 2022 Commonwealth  
Games venues, and precast concrete will be central to  
their construction. But what makes it so well-suited for 
building sporting infrastructure and what are the  
challenges involved?

Precast concrete has been a star player in the construction of sporting 
venues around the UK. Almost every football and rugby ground, athletics 
stadium and indoor arena features some form of precast component,  
as does much of the associated infrastructure.

In recent years, these range from the 2012 London Olympics venues, 
where precast components were used on the main stadium, the 
iconic aquatics centre and in the athletes’ village, to the ultra-modern 
Tottenham Hotspur stadium, the biggest club ground in the capital, 
completed earlier this year. 

In three years, the 2022 Commonwealth Games takes place, and 
construction work on the venues is due to start shortly, with precast 
again sure to feature prominently. But what makes it so popular with 
designers and builders of sporting venues – and what are the installation 
challenges for precast suppliers?

One, perhaps obvious appeal, is precast concrete’s robustness and 
durability. 

“Of particular concern in stadium design is the effect of resonant 
frequency, when a structure moves due to the dynamics of crowd 
movement,” explains Elaine Toogood, senior architect with The Concrete 
Centre. “The use of concrete is widely understood to limit this.”

This was why precast sections were a safe choice for the upper terraces 
on the London Olympic Stadium project, she adds. 

Precast concrete is also a familiar and flexible product, which was 
another consideration on the Olympic Stadium, where a procurement 
requirement was the ability to transform the 80,000-seat venue into a 
25,000-seater after the Games. (In the event, the venue was reconfigured 
into a 55,000-capacity stadium for West Ham United Football Club.)

“The choice of concrete for demountable upper tiers might not 
have seemed an obvious one,” notes Toogood. “But the short design 
programme drove the design team to choose concrete as a low-risk, 
well-understood option, which ultimately provided a high-quality result.”

In all, 9,250m³ of reinforced precast concrete was used within the 
Olympic Stadium bowl and more than 12,000 precast elements were 
required for the seating steps alone.

Besides terrace units, other precast components typically used on 
stadia include raking beams, staircases and step blocks, vomitory walls, 
hollowcore slabs, flooring and cladding panels.

Mixes and finishes depend on the visual appearance the architect 
requires, though in areas of high spectator traffic, they tend towards the 
functional. “In our experience, they have been mostly a neutral colour 
and an acid etched finish,” says Coxwell Mupandanyama, senior structural 
engineer at Techrete, which has worked on the new Tottenham Hotspur 
stadium, Wembley Stadium and the Aviva Stadium in Dublin.

The relief possibilities of architectural precast have led some architects  
to introduce decorative design features. At Tottenham, Techrete created 
the club’s crest and motto from precast units (see page 5), while just 
down the road in north London, at Arsenal, the club had a more 
unusual requirement.

“Techrete created cantilevering letters outside the Arsenal stadium, that 
were free standing, fixed to the ground at the bottom only,” explains 
Mupandanyama. “The letters were designed to resist vehicular impact 
and this was achieved through reinforcement in the moulds and through 
setting the letter panels deep into the ground.”

Perhaps, most famously of all, Techrete recreated the Elgin Marbles from 
the Parthenon frieze for block 15 of the athletes’ village, using specially 
created precast moulds. 
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The high repeatability of some precast components in stadia, such as the 
terraces, means these units can be huge sizes. 

“Terracing units are normally up to 8m long, otherwise limitations in size 
tend to be caused by crane capacities,” says a spokesperson for Creagh, 
which has worked at Tottenham Hotpsur, Lord’s Cricket Ground, and 
Wimbledon Court No.1.

Meanwhile, Techrete has designed special low load ‘Tech’ trailers  
which are adapted to transport the largest of panels to any site.  
“These avoid height restrictions of bridges and other restricted areas,” 
says Mupandanyama. 

Installation of precast sections, compared to conventional buildings,  
can pose challenges due to the geometry of stadia, which 
Mupandanyama describes as “unique”

“Over-hanging terraces, pedestrian access routes, public exits and  
ramps all contribute to the irregularity of the projects,” he notes.  
“This is overcome with BIM modelling, specialised lifting equipment, 
adapted transportation vehicles and over-night installation in order to 
meet all requirements of the programme.”

On Techrete’s Wembley and Aviva Stadium projects, over-hanging 
terraces were constructed first. “This posed a challenge as Techrete 
needed to find a way to erect the precast panels underneath the  
over-hang,” explains Mupandanyama. 

“In both cases, our specially designed Merlo telehandler, with Airvac 
attachment and suction pads, lifted the panels into place in these tricky 
areas.” “This innovative lifting equipment can lift any panels up to five 
tonnes in weight.  The Merlo is operated by a small hand-held remote 
which is used to increase and release suction and to manoeuvre the 
panels into place.”

Creagh says installation is usually completed using main tower  
cranes, though at times, “smaller mobile cranes, forklift cranes and 
specialist lifting equipment are necessary to reach certain areas,”  
their spokesperson adds.

Increasingly, BIM is used to design and construct sporting venues  
(see page 8), which has meant close collaboration for precast firms  
with designers and main contractors. 

“In many cases, Techrete is consulted by the architect from the stage 
of inception to ensure that the design intent can be achieved and 
maintains a close relationship with the main contractor and various  
sub-contractors throughout the pre-construction, construction and 
erection processes,” says Mupandanyama.

Installation work also means working closely with steelwork contractors. 
“The steel worker would have an input as well to ensure we are all  
on the same page, communication is key here,” says the spokesperson  
for Creagh. “Site work will all be done in conjunction with the  
steelwork contractor. 

“At Tottenham we were working for the steelwork contractor so they 
were the liaison between us and the designers.”

The experience from the London Olympics and other sports venues 
completed since should put precast companies in a strong position as 
tendering begins for the 2022 Commonwealth Games.
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Tottenham Hotspur’s new 62,000-capacity stadium in north 
London has made wide use of precast concrete – including 
creation of the football club’s famous crest and motto.

Tottenham Hotspur Football Club’s new stadium set a new benchmark 
for sporting arenas in the UK, and the construction work was also of the 
highest quality.

The 62,000-seater venue in north London, the largest club stadium in 
the capital, is designed to be multi-purpose and features the world's 
first dividing, retractable football pitch, which reveals a synthetic turf 
pitch underneath for NFL London Games, concerts and other events.

Designed by specialist stadium architects Populous, with construction 
management handled by Mace, work on the project got under way  
in 2015.

Precast concrete has been used widely, including the terrace sections 
in the seating bowl, vomitories, stairways, concourse and external areas, 
as well as spectacular visual signatures of the football club’s identity.

Tottenham’s famous crest, a cockerel standing on a football, and the 
Latin motto ‘Audere Est Facere’ – ‘To Dare is To Do’ – were created as 
giant architectural precast panels by Techrete and are visible inside  
the concourse areas under the seating bowl. 

The precast specialist was selected to the deliver several packages of 
work at the stadium, the first involving erection of architectural precast 
cladding panels on the six cores, plus bespoke panels bearing the crest 
and letters spelling out the motto.

“The club’s emblem was designed to spread across three panels, 
stacked one on top of each other” explains Coxwell Mupandanyama, 
senior structural engineer at Techrete. “Specially designed moulds were 
created for this feature.”

Bespoke moulds were also designed for the precast letters. The 27 
Tottenham lettering panels measured 2,000mm in length and  
2,200mm in width, and each weighed a tonne.

“The supports and the fixings of the letters were designed to be 
concealed which presented a challenge in terms of installation,” says 
Mupandanyama. “Adjustable support billets allowed us to pre-level  
the panels, facilitating the accurate erection of the precast letters.”

The 171 cladding panels used on the cores measured 4,000mm by 
3,000mm and each weighed approximately 4.4 tonnes. 

Installation of the panels was tricky. “Our counter-balance rig installed 
the letter panels and most of the core panels,” explains Mupandanyama. 
“However, due to access issues at the north side of the stadium –  
for cores three and four – we used a crane situated in the middle of  
the pitch to reach over the top and erect the cladding in this area.” 

On the exterior of the stadium, Techrete installed 387 wall panels, 
ranging in size from 2,725mm by 750mm to 3,824mm by 2,980mm. 
They weighed from 0.67 up to 4.57 tonnes. On top of the wall, the 
precast specialist fitted 146 coping panels, which ranged in length 
from 3,619mm to 1,031mm, and were between 195mm and 189mm in 
height. They weighed between 0.12 and 0.94 tonnes. 

Finally, Techrete fitted 82 GRC panels to clad the rear of the curved 
terrace areas on cores two and five. These panels measured 910mm 
by 730mm and weighed 60kg. “GRC was chosen for these areas 
as they needed to be lighter so that they could be installed after 
the architectural precast cladding, using hidden fixings,” explains 
Mupandanyama.

The mix for all the panels, lettering and badge was a reconstructed 
stone with natural granite aggregate, sands and an element of 
pigmentation. These were finished in the Techrete factory with a light 
acid etch. 

“Although football stadia have high footfall, as the units were vertical, 
architectural cladding, there was no need for the mix to be any more 
hard-wearing than usual,” says Mupandanyama.

As the stadium has complex, curving geometry, Techrete found it useful 
to use BIM for locating fixings on the steel frame and for clash detection 
with other trades.

“The steel fabricator’s model was inserted into the Techrete  
model to ensure the location of fixings and support steel aligned,” 
explains Mupandanyama.

“BIM models were also coordinated with other contractors to ensure 
there was no clashes and ‘setting out’ matched with all trades.”

Tottenham Hotspur’s new stadium was opened and hosted its first 
match in March this year.
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Headingley  
Stadium, Leeds
Forterra’s Bison Precast worked 
with Caddick Construction on 
the redevelopment of Emerald 
Headingley Stadium, home to 
Leeds Rhinos rugby league club. 
Bison was appointed to design, 
manufacture and supply new 
terraces, step units, staircases, 
landings, vomitory walls, gable  
ends and stair cores for three stands 
at the 17,000-capacity venue.  
The precast components were 
delivered to site on 45-feet 
articulated vehicles, with step-
frame trailers used to transport the 
walls. Access to the lower-tier stand 
was limited so, following detailed 
coordination, delivery vehicles  
had to pass beneath the existing 
stand to avoid damaging 
supporting columns.

Warner Stand, Lords 
Cricket Ground
Creagh worked with BAM on 
this new stand at Lord’s and 
was involved with the design, 
manufacture, delivery and 
installation of precast concrete 
terracing, step blocks, vomitory 
walls and staircases. The precast 
specialist provided 448 units pieces 
in total, weighing over 1,000 tonnes 
in total, and delivered in 46 loads 
from its Northern Ireland facility to 
the famous old ground in north 
London. Creagh’s contract on the 
new stand, which has 2,656 seats 
and incorporates two tiers of 
seating, was completed in just  
12 weeks.
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Athletes Village, Olympic Park, London
Techrete was involved with seven blocks in the athletes village at London’s Olympic Park,  
supplying over 8,000 precast panels on the scheme. This included work with architects Glenn 
Howells and Niall McLaughlin to create the famous Elgin Marbles replicas on the cladding of block 
N15. Techrete also worked with architects Denton Corker Marshall, Lifschutz Davidson Sandilands, 
KDS Associates, Patel Taylor, plus main contractors Ardmore and Lend Lease on the other blocks.

Ice Arena Wales, Cardiff
FP McCann worked with Kier Construction on this 3,000-seater arena in Cardiff International Sports Village, supplying some 575  
individual precast concrete units amounting to 335 cubic metres, comprising mainly straight and curved terrace pieces and double  
step blocks. Additional items include vomitory and tunnel walls. All products were manufactured at the company’s specialist facility  
in Grantham, Lincolnshire.



08

Published 2019 © British Precast. British Precast is the trade association for precast concrete 
manufacturers and members of the supply chain. British Precast is part of the Mineral 
Products Association, the trade association for the aggregates, asphalt, cement, concrete, 
dimension stone, lime, mortar and silica sand industries. www.britishprecast.org

www.architecturalprecast.org  |  www.structuralprecast.org

Modelling software such as Tekla is ideal for precast stadium 
projects, accelerating design of standardised units while 
providing flexibility for bespoke components.
There are many iconic stadia across the world, each one unique in their 
appearance, but often quite standard in terms of design and layout, 
especially their terraces and staircases. This, of course, suits precast concrete 
and also allows BIM software such as Tekla to shine. 

“Using Tekla software allows you to model all types of precast structures 
complete with connections, concrete embeds and even the most complex 
rebar,” explains Stephen Jones, senior technical consultant at Trimble 
Solutions (UK). 

“When it comes to detailing a stadium, one of the benefits of it is the ability 
to create a standardised unit, containing the amount of rebar, embeds and 
lifters required, which can then be replicated around a stadium – saving time 
and money. 

“This is particularly useful for the terrace units or rakers, usually constructed  
of standardized units, or similarly staircases, which are placed at various 
points around the terraces.”

As well as being able to duplicate standardised units, Tekla’s parametric 
design capabilities allows precast designers to create custom components, 
with specific rules for these units. 

“If you design a custom unit that is two metres long, for instance, which has 
all the necessary information attached to it, you could drop the unit into the 
constructible model, then stretch it to double the length and the amount 
of rebar, fixing and lifting points, dowel holes and so on, which would all 
update automatically,” says Jones.

Once the model is finished and the precast components are ready to be 
fabricated, drawings and schedules will be required. 

“Tekla allocates a particular number to each standardised unit, from which 
formwork and rebar drawings and bar bending schedules can be generated,” 
says Jones. “If a new unit is then created from this standardised unit, for 
example, Tekla will realise the relationship between the two designs and 
clone the drawings and schedules automatically, reducing the requirement 
for drawing edits and annotations.”

On the new Tottenham Hotspur stadium construction, BIM was used to 
model the precast components, including all terraces, raker beams, walls  
and stairs. Reinforced concrete detailer RCDS worked with Tekla software  
to model 9,872 individual precast concrete units for the venue. 

“Tekla’s efficient, connected and constructible workflow and the ability to 
work collaboratively, the design team was able to pull together all design 
items, including drawings and IFC data files, and accurately model the 
stadium without error and on time,” says Jones.
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