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Simulation of debris flow containing huge rocks
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The debris flow is very harmful to the safety of human lives and properties when it accompanies floating
objects such as rocks, damage is multiplied. In this study, computational fluid dynamics (CFD) based
simulations for the motion and mechanical properties of rock are carried out. The cumulant lattice
Boltzmann method (LBM) and discrete element method (DEM) are utilized to simulate fluid phase and
solid phase respectively. Non-Newtonian fluid is applied to the fluid phase. For the interface capturing

method, a conservative Allen-Cahn equation is employed to maintain the mass conservation. In order to
increase the computational efficiency, CUDA programming and adaptive mesh refinement (AMR)

method are applied.
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