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Optimization of Stope Structure Parameters of “Arch Bridge Method” Mining Scheme in a Gold Mine
ZHANG Peng', WANG Botao' . BAI Chaoyang'*®, LIU Shuanping', ZHANG Xingming', DENG Peng”
(1.Shaanxi Taibai Gold Mining Co.. Ltd.. Baoji, Shaanxi 721000, China;
2.School of Civil and Resources Engineering, University of Science and Technology Beijing. Beijing 100083, China)

Abstract: To solve the mining problem of orebody under the main transport roadway in the middle section of 790 m of a gold
mine, an “Arch Bridge Method” mining scheme was put forward. The top pillar and interval pillar of the stope were simplified
into a mechanical model, and the safety thickness of the top pillar under two constraints of fixed support and simple support
was calculated as 7.09 m using the Reissner thick plate theory. The rationality of the “Arch Bridge Method” of 6 m width
isolation interval pillar was verified using the Bieniawski pillar strength calculation formula. The *“Arch Bridge Method” mining
scheme with the interval pillar width of 6 m and the top pillar thickness of 6 m, 8 m, 10 m and 12 m respectively was designed.
The FLAC3D numerical simulation software was used to simulate the influences of the width of the interval pillar and the
thickness of the top pillar on the stability of the stope and the main transport roadway. The results show that based on the
analysis of the stress field, displacement field, and plastic zone in the stope, the optimal thickness of top pillar for the “Arch
Bridge Method” mining scheme is determined to be 10 meters. In the subsequent production practice, the loss rate, dilution
rate and ore grade of the “Arch Bridge Method” mining scheme are similar to those of the upward horizontal layered filling
mining method in the same stage. The production capacity of the stope is increased by 94.4 % , and the transportation capacity of 900
t/d in the main transport roadway of 790 m is maintained, which provides a solution for the same mine problems.

Key words: “ Arch Bridge Method” mining. Stope structure parameter, Safety thickness of top pillar, Reissner thick plate

theory, Numerical simulation
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Fig.7 Main stress cloud maps of stope with “Arch Bridge Method” under different thickness of top pillar
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