
 

THE CHALLENGE 
40% of the embodied carbon within a building is associated 
with its frame. In reinforced concrete structures, the greater 
proportion of that carbon is associated with the energy 
used to manufacture the cement within the concrete. Ove 
Arup & Partners Hong Kong indicates that in Hong Kong, 
concrete alone accounts for more than 74% of the total 
material weight of a building. Indeed, in “Vision 2030: A 
Vision for the U.S. Concrete Industry“, the Strategic 
Development Council of American Concrete Institute reveals 
that “concrete is the most widely used man-made product 
in the world and is second only to water as the world’s most 
utilized substance“. 

THE MEASURES 
Compared to conventional concrete mixes, the cement 
content of Gammon Green Concrete (“GGC”) is typically 
10% lower (about 30kg per cubic meter of concrete).  

GGC is a family of high-performance concrete mixes that 
have been developed to minimise carbon footprints and 
increase workability, strength and durability. It is designed 
to optimise the packing density of solid particles, including 
cementitious materials and aggregates, so that the least 
amount of ordinary Portland cement or cementitious 
materials can be used. Supplementary cementitious 
materials (essentially waste from the generation of 
electrical power or other manufacturing processes) are also 
added to further reduce the amount of cement.   

Both the addition of supplementary cementitious materials 
and the optimisation of packing density substantially reduce 
the absorptivity and permeability of concrete, thereby 
improving the durability of concrete structures such as 
buildings, bridges and tunnels: the life expectancy of 
reinforced concrete critically depends on its permeability, as  

 

this determines not only chloride penetration, but also the 
rate of carbonation – the conversion of calcium hydroxide 
to carbonate within the material occurs. Maintaining 
calcium hydroxide is critical as it prevents the oxidation of 
the steel reinforcing bars. After carbonation, rusting will 
occur, which in turn causes the surrounding concrete to 
spall off. Durability is especially important for infrastructure 
designed to last 50 –100 years with minimal maintenance. 

At the batching plant, water and aggregates are recovered 
from unused concrete and truck washout, while recovered 
fine aggregates are recycled locally to make eco pavement 
blocks. The plant produces zero waste. 

THE RESULTS 
In 2013, Gammon reduced the embodied carbon in its 
concrete by over 25,000 tonnes in comparison to standard 
mixes and saved £768,000 as a result. 

The PAS 2050:2011 specification for the assessment of the 
lifecycle greenhouse gas emissions of goods and services 
was applied to 25 of Gammon’s ready-mixed concrete 
products, which has enhanced clients’ confidence in their 
quality and sets a leading benchmark to further enhance the 
sustainable credentials of GGC. 

With ever increasing difficulties, complexity and 
sophistication of construction projects, we anticipate GGC 
playing an important role in the future development of 
high-performance concretes.   

 

For more information, please contact:  
Herbert.Zheng@gammonconstruction.com 
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"I remain optimistic that we can overcome the 
sustainability challenges we face, but only if the 
industry works together." 

 
Thomas Ho, Chief Executive  
Gammon Construction Limited 


