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Study on propagation law of cracking and permeability enhancement caused by

blasting in deep high-gas coal seams
ZHANG Xin', LIU Zegong'?, ZHANG Jianyu', FU Shigui', QIAO Guodong', YANG Shuai', CHANG Shuai'

(1. Anhui University of Science and Technology, Huainan 232001, China; 2. Key Laboratory of Mine Safety and High Efficient Mining Jointly Built by
Province and Ministry of Education, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Aiming at the problem that the crack extension law of deep high-gas coal seams is not clear during blasting and permeability en-
hancement under the action of ground stress, firstly, according to the propagation and superposition of blasting stress wave, the stress dis-
tribution law around the blast hole under the coupling effect of ground stress and blasting was theoretically analyzed. Then, the crack ex-
tension characteristics of single-hole blasting under different ground stress conditions were investigated through laboratory tests, on the
basis, the numerical simulation was carried out to investigate the crack extension mechanism and the penetration process of double-hole
blasting under different lateral stress coefficients, and combined with the ImageJ image recognition software and LS-PrePost software, the
effect of ground stress on the degree of crack development was characterized using crack density and extension length as a quantitative in-

dex. Finally, based on the results of laboratory test and numerical simulation, the layout scheme of coal seam blasting holes for cracking
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and permeability enhancement considering the influence of ground stress was proposed. The results of single-hole blasting laboratory test

shown that, the ground stress can reduce the tensile stress induced by the blasting load and thus inhibit crack extension. Under the condi-

tion of non-hydrostatic ground stress, the tensile stresses orthogonal to the direction of the larger principal stresses were weakened, result-

ing in the inhibition of crack extension in this direction, causing the cracks to preferentially extend in the direction of higher stresses. The

numerical simulation results of double-hole blasting shown that, when the lateral stress coefficient was not 1, the blasting crack expansion

was directionality, and the main crack tended to expand in the direction of higher ground stress, resulting in an elliptical shape of the blast

crack area, and the direction of the long axis and the larger in-situ stress were consistent. According to the results of laboratory tests and

numerical calculations, it was advisable to drill holes along the direction of large ground stress to improve the effect of fracturing and per-

meability when blasting in deep coal seams. The research results are of great significance for understanding the crack expansion mechan-

ism and optimizing the blast hole layout scheme when blasting for permeability enhancement in deep high-gas coal seams.

Key words: high gassy coal seam; in-situ stress; crack propagation; crack propagation scope; blasting increasing permeability
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Table 4 In-situ stresses in different conditions
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Fig.9 Stress change curve of measurement point of burst test
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Table 5 Parameters of explosives

A/GPa B/GPa R, R, w Ey/GPa

214.4 0.182 4.2 0.9 0.15 4.192
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Table 6 In-situ stresses in different conditions
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Fig.13 Development of blasting cracks under pressure coefficients on different sides
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Table 7 Crack length in different in-situ stress conditions
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