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With rapid urbanization along with the growing number of aging infrastructure, the amount of 
Construction and Demolition (C&D) waste has rapidly increased in recent years around the world. Out 
of 20.4 Mt  C&D waste generated in Australia in 2016/2017, only 12 Mt was recycled, 6.71 Mt was 
disposed in landfills, and the remaining was used for energy recovery or was exported. Landfill levies 
are typically high for C&D wastes in Australia due to their high concentration of heavy metals. C&D 
waste primarily consists of concrete rubble. Recovering concrete aggregates from concrete waste is a 
relatively uncomplicated process. Recycled concrete aggregate (RCA) from C&D wastes, however, has 
not been extensively used in concrete production due to the difficulty in quality control and its poor 
strength.  This research focused on the mechanical processing of recycled concrete aggregate to 
enhance the durability and mechanical properties of concrete with RCA.  This project also studied the 
potential use of pristine graphene additives in improving the mechanical and durability properties of 
concrete with RCA. Graphene is a nanomaterial with ultra-high strength, large specific surface area, 
and high conductive properties. The mechanical treatment method used in the study reduced water 
absorption in RCA by 13% and improved the compressive strength of concrete by 19%. Mechanical 
treatment combined with pristine graphene (0.07% by weight of cement) improved the compressive 
strength of concrete. Mechanical treatment of aggregates and the addition of graphene significantly 
reduced drying shrinkage and chloride ion penetration in concrete compared to concrete with 
untreated recycled aggregate.  


