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Mechanical Analysis of Drift Load and Optimization of Structural Parameters for Mining of Horizontal Pillars
LIU Bo, ZHANG Yaoping ., LEI Daxing . ZOU Xionggang » ZHANG Chaomei

(School of Resources and Civil Engineering, Gannan University of Science and Technology » Ganzhou. Jiangxi 341000, China)

Abstract: Taking a copper mine as the engineering background, optimization research on the parameters of stope mining drifts
was carried out to realize the safe and efficient mining of horizontal pillars in underground mines and ensure the stability of
stopes. Based on the structural mechanical model of simply supported beam, the law of tensile stress of drift roof varying with
drift width was analyzed, and the drift width and reserved roof thickness were initially determined. Further, FLAC3D
numerical simulation was used to compare the influence of drift width on the overall stability of stope under different reserved
roof thicknesses. The results show that based on the structural mechanical model of simply supported beam, the optimized
structural parameters of the drift are a reserved roof thickness of 2 m and a drift width of 4 m. Taking Scheme 3 (drift width of
3.5 m, drift height of 4 m) as an example. theoretical calculation shows that the maximum tensile stress of its roof is 0.37
MPa, and the safety coefficient reaches 1.86.In the numerical simulation, the maximum tensile stress is 0.49 MPa, the stope
roof displacement is small, the roof basically does not undergo plastic failure, and the structure remains stable. The method
combining the simply supported beam theory and numerical simulation can accurately predict the load changes and stress
distribution in the mining of horizontal pillars, and provide a basis for the optimization of structural parameters of mining drift
for similar mine projects.
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Fig.1 Drift stope pressure arch
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Fig.2 Mining drift structure of horizontal pillar
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Fig.3 Mechanical model of drift structure
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Table 1 Roof force and safety factor under

different drift widths (k,=1.5 m)

HEFEFERE /m TR /kPa SR KA S/ MPa HARRE
3.0 145.0 0.46 1.50
3.5 154.5 0.66 1.05
1.0 164.0 0.91 0.77
4.5 173.5 1.21 0.58
5.0 183.0 1.56 0.44
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Table 2 Roof force and safety factor under

different drift widths(h, =2 m)

PERESERE /m MBI/ kPa  JRHLN J1/MPa 2R
3.0 140.64 0.26 2.63
3.5 150.14 0.37 1.86
4.0 159.64 0.51 1.37
4.5 169.14 0.68 1.03
5.0 178.64 0.87 0.79
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Fig.4 Relationship curves between maximum

tensile stress on the drift roof and drift width
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Table 3 Mining schemes for horizontal pillars
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Table 4 Mechanical parameters of model materials
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Fig.6 Maximum principal stress cloud diagrams of each scheme
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Fig.7 Z-direction displacement cloud diagrams of drift for each scheme
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Fig.8 Plastic zone distribution cloud diagrams of drift stope for each scheme
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Table 5 Maximum stress values of theoretical

calculation and numerical simulation
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