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A 3-D Debris Flow Simulation including a lot of Large Rocks and Driftwoods
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Debris flow is one of natural disasters giving severe damages to human lives. We have developed a
simulation code for debris flow consisting a liquid and 1,000 pieces of solid rocks. A non-Newtonian
Bingham model is applied to the liquid flow. The computation is based on cumulant Lattice Boltzmann
Method, AMR for GPU supercomputers. The rocks are modeled by rigid bodies and the collisions are
computed by DEM using small particles. It is found that large-size rocks of 2m length are accelerated
even if the river bed is strongly bumpy and running at the top of the debris flow. On the other hand, small-
size rocks are easily trapped with the bumpy bed. When driftwoods are included in the debris flow, they
enhance the trapping effect by unclosed dikes.
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