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Study on In-Situ Stress Distribution Law of Fault-Containing Strata Based on
Stress Relief Method and Rapid Stress Boundary Method
Yang Ning'? . Zhong Zhouying"*. Peng Yuejin''*, Xi Shiqiang® , Ma Zhiping® . Kan Xiaoping®
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China;
3.Sichuan Dexin Mining Resources Co.. Ltd.. Aba Tibetan and Qiang Autonomous Prefecture, Sichuan 624199, China)

Abstract: The distribution law of in-situ stress at working faces is crucial for the safe production of metal mines. Aiming at the
complex problem of in-situ stress distribution at working faces under fault structure conditions in a spodumene ore body, the
stress distribution law was explored by combining numerical simulation and field measurement. Based on measured data, the
initial state of underground engineering under the real in-situ stress field was simulated using the rapid stress boundary method.
The results show that stress concentration exists at the upper part of the hanging wall and the lower part of the footwall of each
fault, and stress distribution at other positions presents obvious hierarchical characteristics. The inversion data of numerical
simulation show that abrupt changes occur in stress contours on both sides of the faults. Specifically, the stress rises from 7
MPa to 20 MPa in areas with high fault density. The measured stress values are consistent with numerical simulation results in
fault-free zones. It indicates that the rapid stress boundary method can accurately reflect the actual stress state of underground
rock mass and help compensate for the limitation that measuring points must avoid adverse structural planes such as faults.
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Fig.1 Occurrence state of faults at 3 650 m level
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Fig.2 Layout of ground stress measurement points
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Table 1 The arrangement of measuring points and

the mechanical parameters of drilling specimens
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Table 2 Strain data of measuring points
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Table 3 Test results of the stress component
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Fig.3 The element body on the boundary of

computational domain
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Table 5 Influence parameters of fault establishment method
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Table 6 Physical and mechanical parameters of rock
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HEA 27.20 1.40  3.77  2.26  3.24 32.25
U 2 Bk e 2.00 0.50 1.80 0.67 0.10 10.00
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Table 7 Occurrence parameters of fault fracture zones
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Fig.5 Monitoring point layout for numerical simulation
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Fig.6 Stress cloud maps of ore body
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Fig.7 Stress distribution cloud maps of longitudinal section along the strike of ore body
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Fig.8 Stress distribution cloud maps of vertical section perpendicular to strike of ore body
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Fig.9 Numerical simulation results of in-situ

stress and measured value contour line
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