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Study on Mining Scheme and Optimization of Structural Parameters of Residual Pillar Under the Condition of Filling Body Enveloping
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Abstract : There are many residual pillars and top pillars under the condition of filling body enveloping in a high-grade iron mine.
In order to recover high-grade iron ore resources as much as possible, a recovery scheme of residual pillar and top pillar was
studied. Comparative analysis of the technical and economic indexes between the downward drift filling mining method and the
sublevel filling mining method was conducted. And the sublevel filling mining method with simple mining process. high mining
intensity and low production cost was selected as the best mining method for residual pillar recovery. Based on the selected
mining method, numerical simulation was used to analyze the displacement, stress, and plastic zone distribution of the
surrounding rocks and filling materials in the mining area under different structural parameters of mining room. Optimization
research was conducted on the structural parameters of mining room under the mining of the 6067 inter pillar and the top pillar
at —525 m sublevel. The simulation calculation results show that the optimal structural parameter scheme for the mining room
under the recovery of 6067 inter pillar is a mining room length of 30 m without leaving a top pillar. The maximum displacement
of the mining room roof in this scheme is 50.00 mm, and the volume of plastic zone of roof is the minimum, which is 1 534.55
m’.The optimal structural parameter scheme for the mining room under the recovery of top pillar is that the spans of the first
and second step mining rooms are 8 m and 10 m, respectively, and the length is 25 m. The maximum displacement of the
mining room roof in this scheme is 57.64 mm, and the volume of the plastic zone per unit area of the roof is small, which is
1.02 m*.There is no obvious connection in the plastic zone of the filling body inside the mining area.
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Fig.1 Technical and economic indicators comparison between the two mining methods
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Fig.3 Cloud diagrams of the maximum principal stress under mining room length of 30 m
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Fig.4 Cloud diagrams of the minimum principal stress under mining room length of 30 m
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top pillar thickness and mining room length
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Table 4 Structural parameter schemes of mining room
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Fig.9 Displacement cloud diagrams under the condition of 25 m mining room length
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Fig.10 Displacement cloud diagrams under the condition of 30 m mining room length
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Fig.11 Displacement cloud diagrams under the condition of 45 m mining room length
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Fig.12 Cloud diagrams of plastic zone under the condition of 25 m mining room length
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Fig.13 Cloud diagrams of plastic zone under the condition of 30 m mining room length
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