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Fig. 2 Organic glass model after explosion
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Tab.1 The cracks parameters
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(%) (mm) € (mm) B (50 (mm) (mm) [X_ 32,
1 6 21.3 3 20. 1 22/22 10.0 36.0 I X
2 4 12.8 5 53.2 22/22 14.0 | 127.0 X
0° 3 7 36.1 8 36.4 20/19 19.1 114.0 TIX
4 6 26.0 6 23.8 22/18 11.3 58.0 I X
5 5 27.2 8 25. 8 19/18 14.7 52.0 I X
1 3 22.0 7 35.7 12/19 12.5 92.0 X
2 6 24.3 8 29.3 18/17 16.7 65.0 Il X
45° 3 7 22.4 9 32.7 15/16 18.6 81.0 IS
4 8 23.5 5 26.0 17/14 14.7 49.0 I X
5 6 31.0 5 26. 6 18/17 16.3 76.0 I X
1 2 21.0 8 20. 8 14/17 10.9 31.0 X
2 4 31.3 5 32.4 18/20 13.8 42.0 I X
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4 8 21.8 7 26. 6 19/17 14.5 47.0 X
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Fig. 3 Relationship between 0 and total cracks
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Tab. 2 Blasting cracks density in variable area
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1 114. 00 47 48.5 0.412 0. 425
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0° 3 384.48 42 80. 3 0.109 0. 209
4 165. 54 46 53.7 0.278 0.324
5 179. 34 39 59.7 0.217 0.333
1 192. 39 33 42.9 0.172 0.223
2 183. 34 38 65.5 0. 207 0. 357
45° 3 205. 20 34 61. 4 0.166 0. 299
4 144. 90 34 58.3 0. 235 0. 402
5 167. 91 37 58.8 0. 220 0. 350
1 126. 69 33 59.2 0. 260 0. 309
2 168. 84 40 59. 6 0.237 0. 353
90° 3 220. 10 44 78.6 0. 200 0. 357
4 134.52 38 58.0 0. 282 0. 431
5 146. 59 42 55.4 0. 287 0.378
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On the Effect of Cracks with Different Orientation
on the Propagation of Blast-Induced Cracks

YANG Xin'*?, PU Chuan-jin""?, XIAO Ding-jun'?, XIAO Zheng-xue"?, ZHU Qiang"

(1. School of Environment and Resource, Southwest University of Science and Technology, Mianyang 621010, China;

2. Non-Coal Mine Safety Technology Key Laboratory of Sichuan Province Colleges and Universities, Mianyang 621010, China)

Abstract: In order to study the crack propagation induced by blast load in joint rock mass, an
experimental scheme was proposed by taking relative position between blast hole and crack as
variable, adopting plexiglass as model material and loading model by single detonator. Results show
that when angle 0 equals to 0°or 90°, the number of blast-induced crack is relatively large; when angle
0 equals to 45°, the number of blast-induced crack is minimum, but the average length is the longest.
The average length of total cracks in each model reaches the maximum value when L equals to 40mm.
The longest cracks of each model in group 0° are all distributed on the right side of blast hole, while
the longest cracks of each model in group 45° and group 90° are distributed most under blast hole. The
blast-induced crack density in fixed area is less than that in area of uncertainty for most models. Wing
cracks are generated on both ends of prefabricated crack in all models, and in same group, the
propagation paths of wing cracks are similar. When L is in the range of 20mm to 30mm, the wing
crack propagation directions on crack both ends are consistent; when L is in the range of 40mm to
60mm., the wing crack propagation directions on both crack ends is most opposite. The mechanism of
blast-induced crack propagation varies with the change of angle 0. Above results may provide
theoretical evidence for joint rock mass blast designe and optimization of blast parameters.

Keywords: prefabricated crack; blast-induced crack; wing crack; crack density; propagation mecha-

nism



