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Mechanism study of preventing crack propagation of fractured rock
under dynamic loads

ZHOU Lei, JIANG Yacheng, ZHU Zheming, DONG Yuging, NIU Caoyuan, WANG Meng
(MOE Key Laboratory of Deep Underground Science and Engineering, College of Architecture and
Environment, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: To deeply understanding dynamic fracture properties and preventing crack propagation of fractured rock mass
under dynamic loads, impact experiments were conducted using TWSRC (tunnel with single radial crack) samples, and
sandstone were selected as the raw material to manufacture fractured rock samples. The crack initiation, propagation and
obstructing behavior were measured by using a drop hammer impact test device and crack propagation gauge measuring
system. The mechanism of preventing crack propagation and failure behavior during dynamic fracturing process was focused,
and then the corresponding numerical simulation was conducted by using the finite difference code, which can be used to
accurately estimate the experiment result. The results indicate that the whole dynamic fracturing process of fractured rock
under dynamic loads is composed of the cyclic process of crack initiation, high-speed crack propagation, slowly deceleration,
preventing crack propagation. In addition, the period of crack obstruction was approximate the microsecond level. The ratio of
transgranular (TG) fracture at the crack obstruction point of fractured rock was smaller than that of the crack initiation point,
and the ratio of TG fracture of green sandstone during the dynamic fracturing process was larger than that of black sandstone.
The fracture energy for crack initiation again after crack obstruction was much less than the fracture energy required for the
initial initiation of pre-existing crack.
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Table 1 Mechanical properties of sandstone materials
ok p/(kgm™) E/GPa u f/MPa ¢/(m-s™) ¢, /(ms™)
HibA 2265 13.58 0.165 24.84 2563 1607
B 2650 33.67 0.205 52.96 3678 2239
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Table 2 Experimental results
R v/(m's™) t/us t/us v/(ms™) I/mm
HibA1 8.43 342.4 97.6 368.6 15.4
HibH2 8.40 356.1 79.6 363.7 242
HbH3 8.38 367.4 57.2 302.7 15.4
B 8.47 370.8 54.2 310.1 19.8
B2 8.41 350.0 81.7 372.9 15.4
BIE3 8.39 387.0 85.9 396.1 8.8
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