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ABSTRACT
The mechanical behavior of crushable granular materials is characterized by strong non-linearity
and irreversibility. When defining a constitutive model, experimental data on the nature of the
incremental response of the material is desirable. However obtaining the necessary stress-strain
measurements is non-trivial and it can be difficult to reproduce a set of identical samples to use
for a stress probing campaign and so numerical tests using the discrete element method (DEM)
can be very useful. In this work, the incremental behavior of crushable granular soils is
investigated using DEM by simulating three dimensional stress probing experiments on a
random assembly of spheres. The incremental behavior of the numerical models is studied by
performing a series of axisymmetric and deviatoric stress probes. Particle breakage is permitted
and the initial high stress condition is such that crushing will occur along some of the loading
directions. The results obtained show that particle crushing induces a change in the direction of
the plastic flow and that this direction is independent of the loading path. The incremental
behavior is also investigated from a micromechanical perspective. In particular the micro
investigations highlight how macroscopic plastic strains induced by the particle breakage are
related to changes in the mechanical coordination number and internal force redistributions.
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