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Research on Safety Thickness of Goaf Roof Based on Cusp Mutation Theory
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Abstract: The traditional theoretical methods mostly use semi-quantitatively to analyze the safety thickness of the goaf roof,
which can not fully reflect the stress and failure mode of the roof. Therefore, the cusp mutation theory was introduced to study
the safety thickness of the goaf roof, the research model of the safety thickness of the roof was established, and the formula of
the minimum safety thickness of the roof was derived. Based on the occurrence status of goaf in Dabaoshan Mine. the
theoretical values of safety thickness of goal roof under different lithology and different span conditions were calculated.
Finally. the formula was verified by the traditional theory and the finite element numerical simulation method. The research
results show that it is feasible to introduce the cusp mutation theory into the study of the safety thickness of the goaf roof, and
the derived formula of the minimum safety thickness of the goal roof is reasonable and reliable. Under the conditions of the
slightly weathered limestone, slightly weathered secondary dacite-porphyry, copper-sulfur ore body, and sandstone-rock group
in Dabaoshan Mine, the safety thickness of the goaf roof calculated based on the cusp mutation theory is 7.3 m, 12.5 m, 9.5 m,
and 22.1 m, respectively, which can be used as the basis for on-site goaf treatment.
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Fig.1 Forking set and equilibrium surface

diagram of cusp mutation model
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Table 2 Calculation results of safety thickness of goaf roof based on cusp mutation theory
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Table 3 Calculation results of safety thickness of goaf roof based on traditional theory methods
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Fig.3 Comparison of roof safety thickness values between traditional theory and cusp mutation theory
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Table 4 Geological information of each goaf
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Fig.4 Finite element calculation results of each goaf
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