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Fig. 1 A model for V-notch blasting Fig. 2 The typical dynamic caustics spot
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Fig. 3 Photographs showing the crack propagation under the notched borehole blasting at w =30°
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Fig. 4 Photographs showing the crack propagation under the notched borehole blasting at w =60°
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Fig. 5 Photographs showing the crack propagation under the notched borehole blasting at w =90°
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Fig. 6 Crack propagation versus time under blast loading Fig. 7 Dynamic stress intensity factor versus time
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Fig. 8 Photographs showing the crack propagation under different notch depths
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Table 1 The crack propagation under different notch depths

h=3.4 mm h=1.3 mm
t/ps
[./mm v./(m/s) K% /(MPa+ m"?) [./mm v./(m/s) K9 /(MPa+ m'?)

61.3 26. 46 0.98 23.69 1.02

82.8 30. 67 195.8 1. 03 28. 87 240.9 1.03
102.5 33.94 165.9 0. 64 32.42 180. 2 1.04
122.0 36.49 130. 8 0. 35 35.03 133.8 0.92
147.2 37.95 57.9 0.15 35.94 36.1 0. 82
172.6 39.11 45.7 0. 14 36. 48 21.4 0.52
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Experimental investigation on dynamic mechanical behaviors of cracks

induced by V-notch borehole blasting with dynamic caustics

LI Qing'*, WANG Ping-hu'?*, YANG Ren-shu', TIAN Xiao-bing',
HAN Wei-guang', ZHANG Er-meng’
(1. School of Mechanics and Civil Engineering » China University of
Mining and Technology (Beijing) . Beijing 100083, China;
2. Shihe Coal Mine, Jincheng Anthracite Coal Mining Group Corporation Lid ,
Jincheng 048205, Shanxi, China)

Abstract; Using the transparent material PMMA, a model experiment was carried out by the trans-
mitted dynamic caustics to obtain a series of dynamic caustic photos. By the experimental results, the
directional fracture characteristics of crack tips, such as dynamic stress intensity factors, expanding
lengths and velocities, were discussed for different notch angles and depths. In addition, dynamic
effects in V-notch blasting were explored according to the discussed results. It is shown that the
cracks are subjected to tensile (mode-1) loading to rapidly expand at the initial stage of the V-notch
blasting and later the crack tip propagation is affected by the combined action of P and S waves (com-
plex mode). And the appropriate V-notch angle and notch depth was obtained to control the direction-
al fracture.

Key words: mechanics of explosion; crack propagation; dynamic caustics; V-notch blasting; dynamic

effect
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