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Equivalent Rolling Resistance of Particle Shape in Stable
Packing of Granular Material

SUN Huizhu', GAO Zhengguo’, WANG Dan'

(1. School of Mechanics and Architectural Engineering, China University of Mining and Technology, Beijing 100083, China;
2. School of Transportation Science and Engineering, Bethang University, Beijing 100191, China)

Abstract; In order to determine the relationship between the particle shape and rolling resistance between particles,
the effects of the particle shape on the stability of a granular material packing and an equivalent model of particle shape
for Discrete Element Method simulations are analyzed. Finite element models of four kinds of polygonal particles were
established. The packing process of the particle system with different sliding friction coefficients was simulated, and the
heights of stable particle piles for various cases were obtained. The sensitivity of the particles”packing stability to slid-
ing friction and particle shape was investigated. Then, the simulations with DEM were reproduced by using circular
particles, and rolling resistance was used to produce the effect of the particle shape. Finally, the equivalence between
rolling friction coefficient and particle shape was analyzed based on the results of FEM and DEM simulations. The re-
sults show that the sensitivity of the particles”packing stability to sliding friction coefficient is affected by the shape of
the particles: the closer the shape of polygonal particles to a circle, the larger the influence of the sliding friction coef-
ficient on the height of the particles”pile. The effects of the particle shape can be replaced by a rolling friction coeffi-
cient. Here, the equivalent rolling friction coefficients are defined for four particle shapes: equilateral triangle, equi-
lateral pentagon, equilateral hexagon and equilateral octagon.
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