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The performance of concrete is defined in terms of its: durability; engineering properties (in 
the plastic state); engineering properties (in the hardened state); economics; aesthetics; and 
sustainability.  The properties of the aggregate (mechanical, chemical, and physical) are known 
to have a significant impact on concrete performance.  Some of these properties are routinely 
tested as part of the production quality control process.  Analysis of such data taken from over 
100 quarries across Australia over a 20 year period shows that these aggregate properties vary 
significantly between and within quarries with no discernible trends which could be associated 
with changes in working quarry face.

The packing of aggregate is one of the most important properties of aggregate.  Packing is a 
function of size, shape, and size distribution of the aggregate particles: these factors are difficult 
to control and reproduce.  This is an issue in a research environment where a concrete batch 
may have a volume of 100L or less.

Reducing the variability found in the aggregate properties will improve the reproducibility of 
research into concrete performance.  A model aggregate is proposed which has reproducible 
properties, in particular an aggregate which has a spherical shape and is available in discrete, 
repeatable sizes.


