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Stope Stability Analysis Based on Monitoring of
Surrounding Rock Stress and Vibration
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(1.School of Resources and Safety Engineering, Ceniral South University, Changsha 410083, Hunan, China; 2. Deep
Mining Laboratory Subsidiary of Shandong Gold Mining Technology Co Lid, Laizhou 261400, Shandong, China)

Abstract; A self-designed multi-functional rod was adopted to provide a real-time monitoring of surrounding rock
stability during the excavation of a metal mine, and the variations of vertical stress of rock stratum and surrounding rock
vibration occurrence within the monitoring range of the multi-functional rod during stoping were all recorded. It is found
that the stress and peak ground velocity of the surrounding rock are all trending up as excavation area increases, which
reflects that more fractures occur inside the surrounding rock, leading to lower degree of stability for the surrounding
rock, and the excavation damage zone (EDZ) goes deeper. As for mines supported by top threaded anchor bolts, the
EDZ evolution process and caving of rock mass can be more effectively controlled when the thread length of rod is greater
than the depth of EDZ. After one month’s mining of this stope, it is found that the vertical stress of the rock stratum
within the monitoring length of the multifunctional rod increases by 3.9 MPa due to the subsidence of the stratum, and
the frequency of vibration occurrence meets the blast vibration standard for safety permit in China. It is shown that the
surrounding rock has a good stability based on the comprehensive evaluation.
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