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Study on Optimization of Stope Structural Parameters in Filling Mining Stope for Gently Inclined Thick Ore Body
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Abstract: The gently inclined thick ore body below —675 m level in Chengchao Iron Mine is mined by two-step mining with
sublevel drilling open stoping and subsequent filling. According to the theoretical analysis results, three numerical simulation
research schemes of mine room (pillar) span were formulated. The stress, displacement and plastic zone distribution of each
scheme were compared and analyzed. and the influences of different spans of mine room (pillar) on the stability of stope was
explored. The results show that when the span of mine room (pillar) is 15 m, the maximum tensile stress of the goaf roof is
less than 2 MPa, and the maximum compressive stress is less than 5 MPa, which is within the allowable range of the rock
mass. The maximum subsidence value of the goaf roof is less than 5 cm, which does not exceed the allowable limit
displacement. There is no large area of plastic zone penetration in the structural plane of the goaf. When the span of the mine
room is 18 m, the roof settlement is 52.3 mm (over the warning value of 50 mm), which need to be supported. It is determined
that the span of mine room (pillar) is 15 m as the optimal scheme. The maximum vertical subsidence value of the monitoring
points in the center of the roof is 0.033 7 m, and the maximum vertical subsidence value of the monitoring points in the center
of the surrounding rock is 0.031 4 m. According to the evaluation results of the influence of ground deformation on the buildings
(structures) , the mining of the ore body below —675 m level will have a slight impact on the surface buildings (structures) ,
and the influence degree is within the allowable range, which ensures the safety of the new Chengchao Bay country on the
surface of Chengchao Iron Mine.
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Optimization of stope structure parameters, Vertical subsidence, Numerical simulation
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Fig.1 Vertical projection of ore body in
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Fig.2 Stress analysis of rock beam
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Fig.3 Extraction flow chart of 15 m span (unit:m)
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Table 2 Physical and mechanical parameters of rock mass
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Minimum principal stress nephograms of mining and filling with a span of 12 m
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Fig.7 Minimum principal stress nephograms of mining and filling with a span of 15 m
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Fig.8 Minimum principal stress nephograms of mining and filling with a span of 18 m
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Fig.10 Vertical displacement nephograms of mining and filling with a span of 12 m
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Fig.11 Vertical displacement nephograms of mining and filling with a span of 15 m
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Fig.12 Vertical displacement nephograms of mining and filling with a span of 18 m
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Fig.14 Plastic zone distribution nephograms of mining and filling with a span of 12 m
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Fig.15 Plastic zone distribution nephograms of mining and filling with a span of 15 m
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Fig.16 Plastic zone distribution nephograms of mining and filling with a span of 18 m
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Fig.17 Distribution of monitoring points
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Fig.18 Monitoring results of each section in one-step mining
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Fig.19 Monitoring results of each section in one-step filling
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Fig.20 Monitoring results of each section in two-step mining
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Fig.21 Monitoring results of each section in two-step filling
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