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Experimental Study on Propagation Behavior of Blast-induced
Crack in Rock Mass with Double Vertical Defects
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(1. School of Traffic Engineering, Huanghe Jiaotong University, Jiaozuo 454950, China;
2. China Metallurgical Construction Research Institute , Beijing 100088 , China)

Abstract: In order to explore the blast-induced crack propagation behavior in rock mass with two vertical prefab-
ricated defects,a series of blasting experiments of models with double vertical cracks were carried out based on digit-
al laser caustics. The evolution process of blast-induced crack is shown and the effect of single-hole charge on the
crack propagation behavior( crack propagation length,stress intensity factor, propagation velocity,and initiation time,
et al) in rock mass with defects was explored. The results show that the crack propagation length, propagation veloci-
ty, crack initiation toughness and stress intensity factor at the end of the double vertical cracks increase with the in-
crease of single-hole charge. For crack J, ,the effect of single-hole charge on crack propagation velocity is small, and
the limit velocity of crack propagation is about 0. 38 times of the shear wave velocity. For cracks D, and D, , the initia-
tion time decreases,but the peak stress intensity factor increases with the increase of single hole charge. Besides, the

stress intensity factor and propagation length of crack D, increases significantly compared with crack D,. The crack D,

starts to crack earlier than the crack D, when the energy of the blasting stress wave acting on both ends of defect B is
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enough to cause the crack to propagate on both sides. The increase of charge in a single hole can increase the propa-

gation velocity of crack D, ,but has little effect on the propagation velocity of crack D,.
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Fig. 1 Experimental system
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Table 1 Crack propagation length of each

model after blasting ( unit: mm)
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Fig. 4 The picture of the caustics under different charge quantity
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Fig. 5 Crack propagation velocity and stress intensity factor curve of J,
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Fig. 6 Crack propagation velocity and stress intensity factor curve of D,
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Fig. 7 Crack propagation velocity and stress intensity factor curve of D,
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