o SIEEEREIEIstE =2 2012 78
@ M 143 M43, pp. 293—-308

PFCE 0|23t QIxiet HImAY TEtate| ZETA] HEH
HE

zZeAd' o™ ojMe

(=} [= 1 o™y =

Ol

Shear behavior at the interface between particle and non-crushing
surface by using PFC

Eun-Kyung Kim, Jeong-Hark Lee, Seok-Won Lee

ABSTRACT The shear behavior at the particle/surface interface such as rock joint can determine the mechanical
behavior of whole structure. Therefore, a fundamental understanding of the mechanisms governing its behavior and
accurately estimation of the interface strength is essential. In this paper, PFC, a numerical analysis program of discrete
element method was used to investigate the effects of the surface roughness on interface strength. The surface roughness
was characterized by smooth, intermediate, and rough surface, respectively. In order to investigate the effects of particle
shape and crushing on particle/surface interface behavior, one ball, clump, and cluster models were created and their results
were compared. The shape of particle was characterized by circle, triangle, square, and rectangle, respectively. The
results showed that as the surface roughness increases, interface strength and friction angle increase and the void ratio
increases. The one ball model with smooth surface shows lower interface strength and friction angle than the clump
model with irregular surface. In addition, a cluster model has less interface strength and friction angle than the clump
model. The failure envelope of the cluster model shows non-linear characteristic. From these findings, it is verified that
the surface roughness and particle shape effect on the particle/surface interface shear behavior.

Keywords: Discrete element method, particle flow code 2D, particle/surface interface, surface roughness, particle crushing
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