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6 Discussion 
The extension of 1 Triton Square created an extra 
13,100 m2 net (16,400 m2 gross) of floor area. The 
embodied carbon associated with the new 
structure is 6,400 tCO2e, which was achieved 
through the extensive use of ground granulated 
blast-furnace slag (GGBS) as cement replacement, 
typically in the order of 70% of cement mass. 
Therefore, the embodied carbon per unit of 
additional area is 390 kgCO2e/m2 [1]. Whilst this 
number is not particularly low on its own, it can be 
related to the magnitude of the strengthening 
works that were required to enable the retention 
and reuse of most the existing structure, and in 
particular of the existing foundations. This saved 
35,000 tonnes of concrete, and 1,900 tonnes of 
reinforcement and structural steel from 
demolition, which in a new build scenario would 
have been replaced by a commensurate amount of 
structural materials. 

Overall, the total area of the refurbished building is 
32,100 m2 net (47,200 m2 gross). The embodied 
carbon for the entire scheme is therefore 
136 kgCO2/m2, which compares very favourably to 
the October 2020 target of 350 kg/m2 as set out by 
the Institution of Structural Engineers based on the 
construction industry’s global “carbon budget”. 
This demonstrates how structural reuse can play a 
pivotal role in meeting the industry’s low-carbon 
aspirations (Figure 12). 

 
Figure 12. View of the completed scheme 

 

7 Conclusions 
The refurbishment of 1 Triton Square posed major 
structural challenges, and addressing these played 
a key part in making this project a successful 
example of low-carbon architecture.  

This, however, was a holistic endeavour. Designing 
building services for the increased floor area with 
no additional plant space was another challenge 
which the multidisciplinary design team efficiently 
tackled. Other circular economy initiatives on the 
project included the refurbishment of the existing 
façade in a nearby facility, and its reuse in the new 
scheme. More discretely but in the same spirit, 
pavers used on the roof were reclaimed from other 
demolished buildings. 

Overall, the new 1 Triton Square is a building with 
sustainability at its core. Completed in May 2021, it 
has been certified BREEAM Outstanding. 
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Abstract 
Education City Stadium is one of seven venues in Qatar commissioned specifically by The Supreme 
Committee for Delivery and Legacy for the 2022 FIFA World Cup. Holding 45,350 people, this 
spectacular venue will stage eight matches, from group games through to the quarter finals. The 
stadium was officially opened in June 2020 and has already hosted the final of the FIFA Club World 
Championship.  

The design includes an efficient cable net roof (Figure 1) aligned with the structural imperative to 
reduce material use and, therefore, embodied carbon. This design helped meet the Supreme 
Committee target of a five-star GSAS (Global Sustainability Assessment System) rating.  The project 
team are rightly proud of achieving that target.  
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Figure 1. Internal photo of Education City Stadium showing the cable net roof 
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