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Pattern Formation of Granular Avalanches

Simulated by Particle Method with Hydrodynamics Interaction

Hirofumi Niiya, Akinori Awazu, Hiraku Nishimori

Department of Mathematical and Life Sciences, Hiroshima University.

Abstract

It is known that the granular flow consisting of the polystyrene particles forms wavy pattern
with many heads at the moving front of avalanche. The experiment using the lightweight granu-
lar particles implies that the instability of the moving front and the subsequent head formation
are driven by the gravity force and the air drag. To elucidate the instability mechanism of this
kind of granular avalanche, we propose a particle method considering the interaction between
the granular and the fluid. Using the model, we simulate the head formation at the moving
front of avalanche under the condition where total particle number is constant. It is found
that; I) In the case of the circular starter, a single head is formed and the vortex convection
emerges inside the avalanche. II) In the case of the linear starter, the air drag destabilizes to
deform the wavy pattern at the moving front of avalanche. Moreover, the relations among the

particle radius, head thickness, and head width satisfy the scaling low.
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