Incremental response of granular materials: some open issues
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ABSTRACT

In a previous conference of this series [1] we presented some results from a numerical campaign con-
sisting of a large number of DEM stress-probe tests on a model granular material (see also [2, 3]). The
tests were performed on REV’s composed of a representative number of circular grains undergoing uni-
lateral, frictional-elastic contact interactions. Our analyses concerned two different strain mechanisms,
i.e. contact deformation and network rearrangement, the first one being dominant in initially well co-
ordinated states, while the second one is characteristic of poorly coordinated ones; in the latter case,
the macroscopic stress-strain relations result from averaging over several micro-instabilities by which
contact networks get broken and repaired. The characterisation of the incremental response observed
under biaxial testing conditions lead to the identification of separate ‘elastic’ and ‘plastic’ deformation
rates, with a clearly identified, single-mechanism flow rule. The incremental response under principal
stress axis rotation was also fitted (between the relevant, three-dimensional stress- and strain spaces)
by a multiple-mechanism flow rule. Based on this previous numerical campaign, and on more recent
tests, we propose further analyses or foci on the following issues: the range of stress probes amplitudes
under which the incremental response is identified as homogeneous of degree 1; the loss of uniqueness
of the incremental stress-strain relation, in terms of both, the evolution of the macroscopically-observed
flow rule and the inherent microscopic mechanisms of deformation; the existence of possible REV-size
effects; etc. Our deductions are discussed also in reference to recent studies from other authors [4, 5].
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