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Abstract: The dynamic behavior of numerous grains interacting with each other can be easily observed. In this study,
this dynamic behavior was analyzed based on the contact between numerous grains. The discrete element method was
used for analyzing the dynamic behavior of each particle and the neighboring-cell algorithm was employed for
detecting their contact. The Hertzian and tangential sliding friction contact models were used for calculating the contact
force acting between the particles. A GPU-based parallel program was developed for conducting the computer
simulation and calculating the numerous contacts. The dam break experiment was performed to verify the simulation
results. The reliability of the program was verified by comparing the results of the simulation with those of the
experiment.
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Fig. 2 The arrangement of particle in the grld cell

(a) Normal force (b) Tangential force

Fig. 3 Force model between two particles
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KernelFunction<<<nBlocks, nThreads>>>(arg1, arg2)

__global__ void KernelFunction(int* arg1, int* arg2)

{

intindex = __umul24(blockldx.x, blockDim.x) + threadldx.x;

Fig. 4 Call and definition of kernel function
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Table 1 Simulation Parameter

Table 2 Material properties

Particles Boundary
Number 120,000 900mm
Mass 0.2g Size X400mm
Radius 3mm X500mm
Young’s | 3.25E+009 Young’s 3.2E+009
modulus N/m? modulus N/m?
Pmsspn S 034 Pmssgn S 037
ratio ratio
Density 12kg/m’ Density 1185kg/m’
Damping | ¢ 4q17 | Damping 1.7586
factor factor
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Material Boundary Size
Boundary -
Acrylic 900x400x500(mm)
Particles Material Number |Radius | Mass
Polystyrene(BB) (120,000 |3(mm) |0.2(g)
Table 3 Experiment case
Experiment Case 1 Case 2 Case 3
Boundary |55 mm 300mm | 400mm
distance
Initial 30lmm | 206mm | 155mm
Height

500(mm)

Fig. 5 Experimental equipment
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