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Inversion Method of Large Range Mining-Induced Stress Field in Deep Metal Mines Based on Microseismic Monitoring Technology
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(1.Sishanling Iron Mine, Benxi Longxin Mining Co., Ltd., Benxi, Liaoning 117013, China;
2.State Key Laboratory of Intelligent Deep Metal Mining and Equipment,

Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: The large range multi-level and multi-stope strength mining in deep metal mines causes frequent and violent
adjustment of surrounding rock stress field, which is easy to induce engineering rock mass disasters such as spalling and caving.
Aiming at the problems of high cost of multi-point test and poor timeliness in the inversion process of mining-induced stress
field, an improved density clustering algorithm based on dynamic optimization of neighborhood search range of microseismic
source radius was proposed, which divided microseismic activity into multiple clusters with high internal correlation. On this
basis, the natural neighbor interpolation method was adopted to establish the inversion method of “microseismic signal apparent
stress —microseismic event apparent stress —microseismic cluster apparent stress —mining-induced stress field”. The engineering
practice of deep metal mine shows that the average contour coefficient of microseismic data clustering cluster family is 0.56,
which verifies the reliability of the improved density clustering algorithm for microseismic data clustering, and the apparent
stress concentration area obtained by this method is highly consistent with the actual ground pressure disaster event area. The
research results can provide theoretical and technical support for the identification and risk control of potential dangerous areas
of mining-induced ground pressure in deep metal mines.

Key words: Deep metal mine, Mining-induced stress field inversion, Microseismic monitoring technology, Density clustering

algorithm, Natural neighbor interpolation method
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Fig.1 Flowchart of inversion method of

mining-induced stress field
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Fig.4 Final division results of microseismic event cluster
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Table 1 Specific information of microseismic event cluster
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Fig.6 Apparent stress cloud diagram in

mining-induced stress field
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field and related engineering rock mass disasters
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