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Developing a Hybrid Method for Simulating Granular Media
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Abstract: We propose a hybrid method for simulating granular materials that exploits the strengths of
discrete and continuum treatments. Discrete element approaches model each grain and the contacts between
them individually, and are superior to the continuum counterpart, in terms of the model generality and
the level of details of the results, but they typically have difficulties in handling large scale phenomena. In
contrast, continuum element approaches model a collection of grains as a single continuum element, and
are able to handle large scale phenomena, but are limited in the level of details of the results and in the
mechanical properties they can reproduce (e.g., typical continuum treatment fails to capture the clogging
of the medium around a small opening region). We propose a novel hybrid technique that combines both
discrete and continuum elements. We split the simulation domain into discrete regions, continuum regions,
and reconciliation zones where discrete and continuum elements coexist. In the reconciliation zone, we split
the mass and make use of Lagrange multipliers to couple the discrete and continuum elements such that
their velocities agree with each other. We determine the transition zones dynamically based on a distance
based oracle, and make use of homogenization and enrichment operations to switch between discrete and

continuum elements.
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L TE5.

3. #ER

REEEZFL2ZETVHEIEMA LT, TOERM 2K
AEY A, P, HEHRTOEKOEAIET w=1/2 &
U7z, &7z, 12 AEDHIT, MPM DX IVIE L MRiARD
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