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Influence of Detonation Sequence on the Blasting Effect of Parallel Cut in Deep Buried Roadways
DING Yong', HAO Qiqi*, CUI Song', WANG Xiaonan', SU Boyang', LIU Chuanyi®, ZHANG Feng peng*
(1.Benxi Longxin Mining Co., Ltd., Benxi, Liaoning 117013, China;
2.State Key Laboratory of Intelligent Deep Metal Mining and Equipment, Shenyang, Liaoning 110819, China)

Abstract: To address the issue of low blasting efficiency in deep buried roadways excavation, the influence of detonation
sequence under high stress conditions on the blasting effectiveness of parallel cut was studied. By combining physical model
tests with numerical simulations, the dynamic laws of strain field evolution, crack expansion, and groove cavity formation with
different detonation sequences were revealed. The metal wire electric explosion technology was used to simulate explosive
blasting, combined with a confining pressure loading device to apply static pressure. The digital image correlation method
(DIC) and ultra-high-speed camera were used to capture the surface strain field and crack expansion process of the specimens.
Based on the 3D scanning results, the differences in groove shape with different detonation sequences were analyzed. The
results show that when the first blast hole is located in the direction of the maximum principal stress (detonation sequence
two) » the circumferential strain of the empty hole is significantly increased, and it is easy to form penetrating cracks. The 3D
scanning results show that the groove cavity volume of detonation sequence two is larger than that of detonation sequence one,
and the residual rate at the bottom of the hole is reduced. Numerical simulation further verifies that when the first blast hole is
along the direction of maximum principal stress, the distribution of damage zone is more uniform, the opening angle of the
groove cavity increases, and the energy utilization efficiency of subsequent blast holes is effectively improved. The research has
shown that prioritizing detonation in the direction of maximum principal stress can optimize the distribution of damage zones,
improve the shape of the groove cavity, and reduce residue at the bottom of the hole.
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Fig.1 The specimen model and schematic of confining pressure loading
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Fig.2 Electrode structure of the simulated
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Fig.4 The evolution process of strain field in xy plane with different detonation sequences
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Fig.6 Time history curves of circumferential strain with different detonation sequences
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Fig.7 Crack evolution characteristics of specimens with different detonation sequences
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Fig.8 The shape of blasting craters of spcimens

with different detonation sequences
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Fig.9 Three-dimensional scanning diagrams of blasting

cavity with different detonation sequences
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Fig.14 Internal damage distribution cloud maps after detonation of residual blast holes with different detonation sequences
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