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A switch to a 
glued laminate 
timber 
structure for 
the curving 
free-form 
roof reduced 
complexity and 
cut carbon

sprayed concrete roof design. 
“Seeing it being built at ground level 

and the difficulties with 45° slopes 
and greater, made us realise how 
complex this [job] was,” he explains. 

Sir Robert McAlpine project 
director Dave Scott adds that 
there was a realisation that the 
architectural form of the roof and the 
desired surface finish was not going 
to be achieved. 

As a result it was decided that 
the roof be redesigned. Sir Robert 
McAlpine undertook a feasibility 
study exploring six alternative 
construction types and 15 different 
coverings. Apart from criteria such 
as cost, programme and aesthetic, 
the team looked into sustainability 
parameters such as embodied carbon 
for each option. 

A glue laminated timber structure 
with tessellated aluminium tiles on 
a single ply membrane was chosen 
as the optimal solution for the 
buildings. Swiss company Blumer 
Lehmann developed a bespoke 
timber construction solution 
involving a combination of different 
timber materials and techniques: 

rafters made from laminated veneer 
lumber and curved edge beams from 
laminated timber. 

The component parts were 
manufactured in Blumer Lehmann’s 
factory in Switzerland using locally 
sourced timber. They were then 
brought to site and lifted into 
position. The team calculated that 
the switch to this roof type slashed 
the carbon footprint for the roof by 
202.6tCO

2e to 16.7tCO2e.
This solution also minimised work 

at height and reduced construction 
time. “If we were to have done the 
roof in reinforced concrete, the 
programme was around 25 weeks,  
we brought that down to 12 weeks,” 
says Scott.

FURTHER CARBON CUTS
Apart from the roof, the project team 
found ways to reduce the embodied 
carbon of the piled foundations and 
substructure. By replacing cement 
with ground granulated blast furnace 
slag (GGBS), embodied carbon for 
this part of the project was cut by 
433tCO2e to 778.9tCO2e.

The project used 1,800m 3 of 

concrete for piles, containing an 
average of 62% of GGBS. GGBS was 
also used for cast insitu slabs. In all, 
40% of the specified concrete mix used 
for the substructures of the buildings 
contained 45% of GGBS. 

“The use of local stone [Ancaster 
limestone] for cladding shaved off 
almost another 100tCO 2e,” Rossi adds. 
New College wanted stone to be used 
for the buildings’ façades for aesthetic 
reasons. It also wanted the buildings 
to have a design life of more than 100 
years and stone offers that durability. 

Further carbon savings of 25.5tCO 2e 
were achieved from the use of zero 
carbon electricity on the site. Another 
17tCO2e were saved by encouraging 
staff to use park and ride, bus and 
train – rather than their cars – to get 
to site.

The buildings have also been 
designed to be energy efficient during 
their operational life. Ground source 
heat pumps combined with building 
orientation, highly efficient insulation, 
airtightness and ventilation make 
the building compliant with the 
Passivhaus Standard – an international 
energy performance standard. The 
development’s space heating and 
cooling demand will be less than 
15kWH/m2/year.

The successful carbon saving 
initiatives undertaken by the team 
have earned the project ICE Carbon 
Champion status. Rossi says that 
communication, collaboration, open 
mindedness and common targets were 
essential for the implementation of 
these initiatives.

Having celebrated the topping out 
in July 2022, the team is now working 
on fitouts and the buildings will be 
handed over to New College in early 
September. N
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