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Synopsis

The current report describes the general theory of Discrete Element Method (DEM) and, then, the
mathematical development of two-dimensional DEM with superquadric shaped particles and
three-dimensional DEM with ellipsoidal particles for analyzing systems of general shaped rigid particles.

We investigate the force support systems of particulate media by using the two DEMs to perform a
preliminary study concerning the support systems of a rubble rock foundation subjected to external
loadings. In the DEM simulations, rubble rocks are modeled by smooth frictional particles. The rocks are
then subject to a vertical loading of the weight of a caisson. DEM simulations performed in this report
are: a) uniaxial compression tests of particulate media using the superquadric DEM, and b) similar tests
using the ellipsoidal DEM. The simulation results have shown that contact  force amplitudes on the
loading and bottom plates have a wide range of distribution. This discrete and inhomogeneous force
support system generated by the particulate media system is very different from the assumed linearly
distributed reaction force between a rubble rock foundation and a bottom slab of a caisson, used in the
present design code.
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