Optimizing Prestressed Concrete Mix designs for Lower Carbon Emissions
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In the last decade, reducing CO, emissions in concrete has become a large focus globally
especially following the Paris agreement. Precast prestressed concrete is considered a highly
efficient construction method due to a daily manufacturing (production) cycle and design
efficiency compared to steel or reinforced concrete design. To ensure the daily manufacturing
cycle is maintained, a larger quantity of Portland cement is required in the concrete mix design
to ensure the hardened concrete achieves high early age strength to allow the transfer of
prestressed tendons. As Portland cement contributes 80-85% of carbon emissions in concrete,
there is an opportunity to reduce carbon emissions in the prestressed concrete industry by
reducing the Portland cement used in concrete mix designs. However, this poses significant
risks of not achieving the early age strength requirements needed to achieve the daily
production cycle and therefore is, unfeasible. This paper examines the performance of various
Australian GP Portland cements to determine whether reducing the total binder will lead to a
noticeable reduction in carbon emission and, in turn, provide a more sustainable option to a
high SCM mix design for use in prestressed concrete. The premise is to use the best performing
cement and fly ash binder combination to reduce the total binder while still being able to
achieve the required high early age strength to support a daily production cycle.



