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Optimization of Stope Structure Parameters and Multi-Layer Collaborative Mining Sequence of
Upward Drift Filling Mining Method in a Copper—Gold Mine
Yang Ning"?, Yin Xian'gang', Liu Qi""*, Lin Yuansheng'*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Safety Technology of Metal Mine, Changsha, Hunan 410012, China)

Abstract: To achieve the safe and efficient mining of resources under fractured ore-rock conditions in the first mining area of a
copper-gold mine, numerical simulation was used to optimize the process parameters of the drift section, the mining spacing of
the panel, and the multi-layer collaborative mining interval of the upward drift filling mining method. The feasibility of the
optimized parameters was verified through the field industrial test. The results show that the influence of drift width variation
on the roof differs for different roof media. The drift section dimensions are determined to be 5 m X5 m, and the interlayer
spacing of multi-layer collaborative mining should be not less than 20 m. A “mining one drift after every three drifts” scheme is
implemented in the panel area. i.e., the spacing between simultaneously mined drifts in the panel is 15 m. The optimized
process parameters were applied to the field industrial test, achieving safe, efficient, and economical mining under unstable ore
and rock conditions, indicating that the optimized process parameters are feasible applied to the first mining area of the mine.
Key words: Upward drift filling mining method, Unstable ore and rock, Parameter optimization. Roof medium, Multi-layer

ollaborative mining, Numerical simulation
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Fig.1 Three-dimensional numerical model
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Table 1 Mechanical parameters of rock and backfillingt**
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L2 R TREE/ BRIE/ B/ i Ji/ B/
MPa MPa GPa MPa )

OB DU 2 2.97 0.18  6.48 0.27 3.20 25.1
WA 6.40 0.17 12.97 0.23 4.40 37.5
VY& 2.83 0.18 8.88 0.33 1.48 30.1
e A 7.28 0.33 14.25 0.30 4.16 33.2

TR L () 7.64  0.32 12,99 0.37 5.13  31.9
Tk mfb 2zl %  11.24 052 17.78  0.29  6.17  33.5
Fe AR 5.00 0.30  6.00 0.18 4.20 38.9
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Table 2 Simulation schemes for optimization of

cross-section size of drift
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Fig.2 Variation trends of maximum vertical displacement

of stopes with different cross-section parameters of drift
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Fig.3 Displacement increments of stopes with different

cross-section parameters of drift at each mining step
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Fig.4 Tensile stresses variation in stope roof at

—115 m and —140 m sub-level after each mining step
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Fig.5 Distribution of the plastic zone in mining areas after completion of mining at —115 m sub-level under different widths of drift
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mining step at —115 m sub-level for various schemes
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Fig.7 Distribution of the plastic zone in mining areas after completion of mining

at — 140 m sub-level under different widths of drift
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Fig.12 Distribution of plastic zones of drift for different mining schemes
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