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Dynamic Mechanical Properties Analysis of Jointed
Rock Mass based on Particle Flow Simulation
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Abstract; Based on the particle flow theory, the numerical model of Hopkinson impact compression is estab-
lished by the PFC?” ( particle flow code) ,and the stress equilibrium state of both ends of the specimen is verified.
Through impact compression simulation tests under different loads,the dynamic strength and spatio-temporal evolu-
tion characteristics of cracks of complete and single joint specimens are analyzed. The results show that prefabricated
joints destroy the integrity of rock and reduce the compressive strength of specimens. With the increase of impact
load, the weakening effect of joints on strength tends to be obvious. According to crack development law,the failure
process of specimens is divided into elastic deformation stage, crack initiation stage, crack rapid growth stage and
crack slow development stage. Prefabricated joints affect crack development characteristics , resulting in the crack ini-
tiation stress reduces and early initiation of micro-cracks in joint specimens. Under impact load,the new cracks tend
to start at and near the tip of pre-fabricated joint. When at lower strain rates,the cracks are wing crack and coplanar
crack for the pre-fabricated 30 dip joint specimens. With the increase of loading strain rate ,the development of count-
er-wing crack becomes more and more obvious. The crack initiation angle of wing crack is between 55 ~ 80 degree

and the counter-wing crack is between 115 ~ 130 degree.
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Table 1 Mechanical parameters of the specimens
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Table 2 Meso parameters in PFC™
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Fig. 2 Dynamic stress equilibrium monitoring results
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Fig. 3 Crack number and stress curve of intact specimen
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Fig. 4 Crack number and stress curve of joint specimen
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Fig. 5 Strength of the specimens under different impact loads
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Table 3 Statistics of dynamic strength of specimens
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Table 4 Statistics of the number of cracks and fragments
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{a) Failure pattern of the intact specimens (impact load 35, 45, 55, 65,75 MPa)
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(b) Failare pattern of the joint specimens (impact load 35, 45, 55, 65, 75 MPa)
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Fig. 7 Failure pattern of specimens under different impact loads
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