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A Discrete Element Method of Spring-Connecting Rigid for

Numerical Simulation of Cracks Propagation

JIANG Yifei, ZHANG Jun, HE Yong, LIU Zhechao, ZHAO Wanhua

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A discrete element method considering the force acting effect on multilayer neighbor
elements is proposed to solve the problem that the crack growth path is affected greatly by the
discrete elements assembling form. The spring stiffness parameters and fracture criterion of the
discrete element in the algorithms of one-layer adjacent neighbor search, two-layer adjacent
neighbor search and three-layer adjacent neighbor search are derived using the conservation law of
strain energy. The crack growth paths of Kalthoff and Winkler’s plate dynamic shear test are
simulated using different-layer adjacent neighbor searching algorithms. Simulation results show
that the effect of the discrete elements assembling form on the crack growth path declines when
the layer of adjacent neighbor search increases. The propagation process of crack is less
influenced by the elements assembling form in three-layer neighbor searching algorithm, and is in
good agreement with the experimental result. The difference of the crack propagating time
between two discrete elements assembling forms is only 2 ps. It is concluded that the discrete
element method with the three-layer adjacent neighbor searching algorithm is a useful tool for
simulating the fracture process.
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