
odern concrete is often subject to stringent requirements on various performance attributes such as
workability, strength, durability, dimensional stability, segregation stability and passing ability. This necessitates high-

performance concrete (HPC) to come into play. The mix design of HPC is complicated because the number of ingredients in
HPC is usually more than those in conventional concrete, and some of the required properties are conflicting with each other in
the sense that improvement in one property would cause impairment of another property. There is still a lack of understanding
regarding how the various mix parameters could be optimised for best performance of concrete. Most practitioners are
conducting concrete mix design primarily through trial mixing, which is laborious, empirical, and iterative. To address the
above issues, research has been conducted on particle packing and film thicknesses of concrete mixes including water film
thickness (WFT), paste film thickness (PFT), and mortar film thickness (MFT). It has been revealed that the WFT, PFT and
MFT are governing factors affecting the performance of concrete. Consequently, the three-tier concrete mix design method has
been developed. It features the design of concrete mixes in three tiers, firstly the paste, secondly the mortar and finally the
concrete, by selecting suitable values of WFT, PFT and MFT.
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