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The use of sustainable and low carbon footprint concrete has gained significant traction in 
Australia, particularly since 2021 with greater reduction goals at the federal, state and local 
government levels. These goals are also being endorsed by engineering and construction 
companies for projects where carbon dioxide reduction goals are being put into contract 
documents.  

Cementitious materials discussed include standard pozzolanic additions, geopolymers and 
novel cements, as well as aggregate substitutions including glass and manufactured aggregates. 
Reinforcement substitutes will also be briefly discussed.

When replacing standard materials, durability factors including strength development, chloride 
and carbonation resistance need to be considered. Evaluation of these factors will be presented 
based upon several recent project examples.

While there are many cementitious and other materials that are available to help reduce 
embodied CO2, barriers exist relating to availability, code and specification acceptance of these 
materials. Both cementitious and aggregate replacements will be discussed along with the 
practical replacement levels.

For example, AS 5100.5 for Bridge Design references AS 1379 for concrete which defines 
cement as a hydraulic binder comprised of Portland or blended cement used alone or combined 
with one or more supplementary cementitious materials (SCMs). Thus, alternative cements 
may not be covered by AS 5100.5, restricting their use. Further, state specifications may not 
permit goals that are already permitted by the standards, such as maximum permitted SCM 
additions.  

This paper will also outline potential materials, opportunities, and barriers in the use of 
sustainable and concrete materials with lower CO2 footprints.


