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There are several benefits that are associated with precast prestressed concrete including 
structural performance, cost, efficiency and improved sustainability. However, to facilitate 
efficient manufacture, the concrete needed for daily production cycles tends to have high 
Portland cement contents to achieve high early age strength for stress transfer. This results in 
concrete having a higher embodied carbon per cubic metre when compared with more 
conventional in situ concrete. In recent years a large emphasis has been placed on sustainability 
and reduction of carbon emissions in the concrete construction industry which is one of the 
major contributors to global emissions. This paper examines the opportunities for improved 
sustainability on a recently constructed two lane bridge in Newcastle NSW spanning 37m 
through using several different prestressed concrete girder designs and comparing them to the 
alternatives of reinforced concrete and weathering steel girders. These variations are compared 
to determine the design efficiency the different bridge design options and their influence on 
CO2 emissions within the context of current Australian bridge construction practice. In 
addition, a comparison of section design is reviewed through the use of normal or high strength 
concrete mix designs in order to determine their influence on sustainability. It was found that 
there was no correlation between cement reduction in concrete and optimised bridge design for 
sustainability.


