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Analysis on the Influence of Deep Mining Activities on Roadway Surrounding
Rock Stability and the Optimization of Stoping Parameters
Yin Anran', Peng Chao'. Hu Shang', Jia Hanwen®. Liu Guodong®
(1.Deep Mining Laboratory of Shandong Gold Group Co., Ltd., Laizhou, Shandong 261442, China;
2.Shandong Gold Mining Co., Ltd., Jinan, Shandong 250100, China;
3.Sanshandao Gold Mine, Shandong Gold Mining (Laizhou) Co.. Ltd., Laizhou, Shandong 261400, China)

Abstract: To solve the problem of the influence of disturbance induced by deep approach mining on roadway surrounding rock
stability, Sanshandao Gold Mine was taken as the engineering background. Combined with FLAC3D numerical simulation and
on-site monitoring data, the failure evolution laws of surrounding rock in sublevel roadways and stope main roadways under
different approach parameters and stoping sequences were compared and analyzed. According to the displacement and stress
distribution characteristics of roadways, the mining schemes were optimized. The results show that under the disturbance of
approach mining, the displacement of roadway roof increases nonlinearly in four stages with the advancement of mining
process. The displacement of stope main roadways is generally larger than that of sublevel roadways, and the stage with the
fastest growth rate of roof displacement differs among different mining schemes. Thestress concentration levelin the sidewalls
of stope main roadways and sublevel roadways is higher than that in the shoulders, and the stress growth rate on the right side
of sublevel roadways is significantly greater than that on the left side. exhibiting asymmetric characteristics. In addition, when
upward approach mining is adopted, the stress in stope main roadways undergoes obvious staged mutations, while the stress
increaseis relatively gradual under downward approach mining. When the approach width increases from 4 m to 5 m, the
increments of roadway stress and displacement are relatively small. However, when the approach width increases from 5 m to 6

m, the variation of approach width exerts a remarkable influence on roadway stability. Therefore, based on a comprehensive
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analysis of roadway stability and mining efficiency, the downward approach mining scheme with a width of 5 m better meets

the requirements of on-site safe production. The on-site monitoring results further verify the reliability of parameter

optimization. The research results can provide references for the layout and stability control of deep roadways.

Key words: Deep roadway. Approach mining, Mining-induced influence, Roadway surrounding rock stability, Mining

scheme optimization
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Fig.1 Three-dimensional numerical model
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Table 1 Design of mining schemes
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Fig.2 Layout of cross-section monitoring points
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Table 2 Material parameters of ore body and surrounding rock
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Fig.4 Displacement change curves of roadway roof under different mining schemes
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Fig.5 Stress change curves of sublevel roadway under different mining schemes
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Fig.7 Deformation cloud diagrams of surrounding rock in stope main roadway under different mining schemes
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Fig.9 Stress distribution diagrams of stope main roadway under different mining schemes
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Fig.10 Stress distribution diagrams of sublevel roadway under different mining schemes
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