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Study on Reasonable Strength of Stope Filling Body in Newly Delineated Recoverable Range of Security Pillar
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Abstract: Aiming at the strength optimization problem of filling body in the newly delineated recoverable area of the security
pillar of a gold mine, the determination and verification of the strength parameters of the filling body were systematically carried out. In
view of the limitations of the traditional single method, a variety of analytical methods such as empirical formula calculation, elastic-
plastic mechanics theory analysis and FILAC3D numerical simulation were innovatively used to focus on the regulation mechanism of
different strength filling bodies on stope stability and rock strata movement. Finally, the optimal filling scheme considering both safety
and economy was constructed. The results show that the reasonable maximum strength of filling body is in the range of 0.72 —1.99 MPa
through empirical formula and theoretical calculation. The improvement of the strength of the filling body can effectively control the
horizontal deformation of the wellbore and the displacement of the rock strata around the stope. When the filling body strength of the
upper upward drift filling mining method and the deep shallow-hole shrinkage subsequent filling mining method is set as 2.0 MPa, it
can not only effectively control the rock strata movement in the mining area and ensure the stability of the stope, but also take into
account the economic cost and achieve the balance between safety and economy.
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Fig.1 Delineation range of security pillar
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Fig.2 Stress model of the bottom pillar
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Table 1 Stress calculation results of bottom pillar
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Fig.3 Relationship curves between vertical stress at bottom and exposed height of filling body
®2 ARAAETEHNTETEKEE
Table 2 Strength of filling body in the mining room calculated by different methods
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Fig.5 Distribution cloud diagrams of wellbore displacement field of scheme 1
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Fig.9 Displacement curves of the main shaft under different filling body strength schemes
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Fig.10 Displacement distribution cloud diagrams of surrounding rock strata under different filling body strength schemes
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Fig.11 Displacement distribution cloud diagrams of surrounding rock strata under different filling body strength schemes
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