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Abstract

Wet packing density defined as the maximum solid-to-container volume ratio is one of
the fundamental concrete properties that governs the performance of fresh and hardened
concrete. By increasing the wet packing density, the concrete performance improves
in the following ways: (1) The densely packed particles decrease the porosity of concrete
such that more loads are carried by the aggregates instead of paste that increases strength;
(2) More water trapped in the interstitial void can be free up to increase workability; (3)
Less paste is required to fill up the void between aggregates that increases dimensional
stability. An effective way to increase the wet packing density of concrete is to broaden
the particle size distribution, e.g. blending with fly ash and silica fume. However, these
cementitious materials will hydrate with water and form paste, which decrease the
dimensional stability of concrete.  To this, inert (non-cementitious) fillers are
advocated to improve the packing density and performance of concrete. In this
seminar, the speaker will introduce the use of limestone and foundry sand to improve the
performance of concrete by sharing some test results obtained at University of
Queensland. Some recommendations on the use of Nano-material in concrete will be
provided. Appropriate use of inert filler(s) can improve the performance of concrete,
decrease cement usage and cost, as well as cutting down the greenhouse gas emission.
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