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Influence of Lower Cavity on the Stability of the Approach and Support Method
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Abstract: When there is a cavity in the surrounding rock of the roadway, it will have a serious adverse effect on the stability of
the roadway. In order to solve the problem of significant deformation and failure caused by the influence of filling unconnected
roof cavity under the floor in the last sublevel stoping route of caving method stope in Longshou Mine of Jinchuan, the failure
mechanism and support mode of the mining approach were studied by means of field investigation, numerical simulation and
field test. The results show that the unconnected roof cavity is deformed under the action of stress concentration after the
excavation of the approach, which leads to the synergistic deformation of the surrounding rock of the approach, and the
existence of the cavity provides the development space for the deformation of the surrounding rock, which is the main reason
for the serious deformation and failure of the approach. According to the position of the cavity and its control effect on the
stability of the mining approach, an asymmetric support scheme was proposed. In this scheme, the unconnected roof cavity was
regarded as the weak point of the whole support system to impose support, so as to reduce the adverse effect of the cavity on
the stability of the approach. The field application results show that compared with the original support scheme, the
asymmetric support scheme significantly improves the support effect, reduces the deformation of the two sides of the approach
by more than 80% , and reduces the support cost by about 11.7% , which improves the stability of the stope and ensures the
safe production of the stope.

Key words: Surrounding rock of roadway, Unconnected roof cavity, Supporting mode, Asymmetric support. Numerical simulation
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Fig.1

Schematic diagrams of the position relationship between unconnected roof cavity and mining approach
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Fig.2 Numerical models based on four-group working conditions
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Fig.3 Numerical calculation results of working condition 1
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Fig.4 Numerical calculation results of working condition 2
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Fig.5 Numerical calculation results of working condition 3
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Fig.6 Numerical calculation results of working condition 4
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Fig.7 Initial support scheme and roadway damage
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Fig.8 Calculation model of asymmetric support for four-group working conditions
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Fig.9 Sopport effect comparison between initial support scheme and asymmetric support scheme
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