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Splitting failure criterion and numerical simulation for
underground surrounding rock masses

GUO Qun', LI Jiang-teng', ZHAO Yan-lin?

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Hunan Key Laboratory of Safe Mining Techniques of Coal Mines, Hunan University of Science and Technology,
Xiangtan 411201, China)

Abstract: Mechanism of splitting failure and crack growth model were discussed in underground caverns surrounding
rock masses. According to fracture mechanics theory, the evolutive equation of wing crack stress intensity factor, X" ing
was deduced in compressive shear stresses state, in which the effect of original crack on wing crack was taken into
account. The splitting failure criterion of underground caverns surrounding rock masses was put forward when wing
crack stress intensity factor ( KIWing ) was up to the mode- fracture toughness of rock (Kic). The criterion was
programmed into FISH language and embedded into FALC3D. Taking Jinchuan Mine as an engineering case the
splitting failure range was simulated by rock mechanics parameters and geological condition. The results show that the
estimated results can provide basis for stability evaluation and support design.
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Fig.2 Qualitative description for splitting
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Fig.1 Schematic diagram for crack propagation
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Fig.4 Stress intensity factor superposition of wing cracks
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Table 1 Preferred plane generalization in fractured rock
/) )
1%
1 32.37 145 228 186.20 23.06 0 90 64.2 18.90
2 23.00 54 138 96.27 22.70 5 90 54.2 20.50
3 16.31 —27 42 7.20 19.52 0 90 59.6 18.40
4 15.61 262 315 289.50 14.97 5 90 63.0 18.80
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Fig.5 Shape of splitting failure range
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