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Abstract: Graphics processing units (GPUs) are ideal for solving problems involving parallel data computations. In this
study, the GPU is used for effectively carrying out a multi-body dynamic simulation with particle dynamics. The
Hilber-Hushes-Taylor (HHT) implicit integration algorithm is used to solve the integral equations. For detecting
collisions among particles, the spatial subdivision algorithm and discrete-element methods (DEM) are employed. The
developed program is verified by comparing its results with those of ADAMS. The numerical efficiencies of the serial
program using the CPU and the parallel program using the GPU are compared in terms of the number of particles, and
it is observed that when the number of particles is greater, more computing time is saved by using the GPU. In the
present example, when the number of particles is 1,300, the computational speed of the parallel analysis program is
about 5 times faster than that of the serial analysis program.
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Fig. 1 The arrangement of particle in the grid-cell
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Fig. 2 Model of the normal force between two particles

Fig. 3 Model of the tangential force between two particles
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