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Surface erosion of a cohesive granular soil by a fluid flow is investigated numerically by coupling the 

Lattice Boltzmann Method (LBM) [1] for the fluid phase and the Discrete Element Method (DEM) [2] 

for describing the motion of the solid particles. In addition, inter-particles cohesion is insured by a 

contact model featuring a paraboloidal yield surface [3]. The use of a fully resolved LBM-DEM 

coupling technique is currently limited due to the computational cost when simulating a large number 

of particles. This issue can be overcome using the graphics processing unit (GPU) thanks to its 

massively parallel hardware architecture. Here, we first present a 2D GPU implementation of LBM-

DEM coupling for a granular assembly. The GPU implementations are approximatively 30 times 

faster than a single core CPU version. Then, we apply the parallelization technique to practical 

erosional cases, namely the jet erosion test (JET) [4] and the shear-driven erosion by a Couette flow. 

These numerical tests aim to relate micro parameters of a cohesive material (eg. cohesion) to macro 

parameters (eg. soil erodibility, mechanical strengths). Preliminary results show that micromechanical 

features indeed provide a novel insight of soil erosion phenomena. 
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