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Research on Dynamic Response and Parameter Optimization of Blasting in Near-Surface Mining
Yang Ning"?, Yin Xiangang"*, Zhong Zhouying"*, Li Zepeng"'”*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract: To solve the problem that the cultural relic area and cultural relic group directly above a copper ore body are affected
by mining blasting vibration, the dynamic response and parameter optimization of blasting in near-surface mining were
systematically studied. Firstly, the relationship between the surface cultural relic area and the ore body was analyzed. and the
maximum allowable blasting vibration velocity was determined by combining domestic and international safety criteria for
blasting vibration. Based on the M. A. Sadovsky empirical formula, the maximum single-delay blasting explosive charge within
the blast safety distance was obtained. Then, blasting simulations of the four levels at 1 945 m, 2 020 m, 2 095 m and 2 245 m
closest to the surface throughout the mine’s life cycle were carried out by numerical simulation, and the rationality of the
maximum single-delay blasting explosive charge was verified. Finally, during blasting at the representative level underground.
surface vibration tests were conducted using measuring points arranged on the surface. The results show that the maximum
single-delay explosive charges at the four level are 745 kg, 390 kg. 172.5 kg and 10 kg, respectively, all of which are equal to
or less than the allowable maximum single-delay explosive charge. The surface peak vibration induced by blasting velocity at the
2 245 m level is 0.5 cm/s, which is greater than that of the other three levels, but remains less than the maximum allowable
vibration velocity. indicating that the blasting seismic wave has no effect on the surface structures. Based on the field blasting
vibration data, an SSA-Elman neural network model for predicting Y-direction blasting vibration was constructed and compared
with the traditional Elman neural network model. The predicted values of the SSA-Elman neural network model are basically
consistent with the measured values. with an average MAE of 0.01, which verifies its accuracy. The research results provide a
basis for the design of blasting parameters for other levels of the copper mine.
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Table 1 Position relationship between cultural

relics and ore bodies
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Table 2  Statistics of blasting vibration safety criteria in some countries
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Table 3 K and o values of different
lithology in the blasting area
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Table 4 Relationship between the maximum single-stage blasting explosive volume and

vibration safety allowable distance in each middle section
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Table 5 Blasting vibration data
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