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THE MULTISCALE STRUCTURE OF DENSE GRANULAR MATTER"
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Abstract The granular matter is a large assemblage of dense packing particles. The interparticle forces are
usually dominant in comparison with drag forces from interstitial fluid, and are transmitted through hetero-
geneous force chains. This paper studies the multiscale structures and rate-dependent processes involved in
granular materials, and shows that the granular matter is a typical multiscale mechanical system. Three length
scales are identified, particle, force chain and granular system in micro- meso- and marco scales, respectively,
and with three related characteristic time scales. The correlation of particle-force chain, force chain-system

would be the major problem in the multiscale analysis of granular materials.
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