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P R B 9 2 A IR A AR AT 2 Cad) T T, 3
JE 207 WU B0 2R 7= A IR I N7 1) R

(a) BB

(c) EB2RSMPMITE SR

(b) EHI2
B2 EH12HgyETE

Fig. 2 Crack extension process of example 1 and 2
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Application of Material Point Method in Numerical Simulation of Rock Fracture

GAO Yi-wei' , XU Tao”,GU Hong-yan®,REN Xu-hua' sZHANG Ji-xun',ZHANG Hui'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. PowerChina Chengdu Engineering Corporation Limited, Chengdu 610072, China)

Abstract: The existence of fissures seriously affects the stability performance of rock structures, and how to reasona-
bly describe the characteristic change law of nonlinear mechanics of rocks containing fissures has been an important re-
search point in recent years. Based on this background, a smooth particle dynamics numerical simulation method
(RSMPM) is proposed considering material point failure. The RSMPM was based on the basic calculation principle of the
MPM algorithm, the Mohr-Coulomb damage criterion was adopted to traverse all material points in each calculation step,
and the failure process was carried out for the material points that reach the damage condition. The dynamic fracture
process of the rock was described by the failure process of the material points. The accuracy of the proposed numerical
simulation method was verified by comparing the numerical simulation results (crack extension process, main stress cloud
distribution) of single crack standard cube specimens and single crack Brazilian disc specimens with previous research re-
sults. The research results provide a certain reference for the application of smooth particle dynamics methods in rock me-
chanics engineering and the understanding of rock fracture mechanisms.

Key words: RSMPM; numerical simulation; crack expansion; fracture mechanics





