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For environmental protection and economic 
purposes, reducing cement usage has 
become one of the essential goals of 
concrete mix designs. Aggregates can 
account for up to 75% of concrete and the 
application of particle packing theory may 
prove effective in maximising aggregates 
packing density and significantly reducing 
the usage of binder materials to create more 
sustainable concrete. In addition, the 
application of particle packing on binder 
materials may influence the hydration 
process and thus concrete properties. 
However, this application remains limited 
and needs optimisation. In particular, the 
effect of particle packing on fresh concrete 
properties requires investigation as 
workability is often compromised when 
maximising packing density. In this paper, 
particle packing theory is applied to the 
grading of fine aggregates and the particle 
size distribution (PSD) of binder materials, 
including cement, slag and fly ash. The 
effect of fine aggregate and binder material 
packing on fresh and hardened mortar 
properties are investigated.


