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Table 2 Thickness of boundary roof pillar for some domestic and

foreign mines transitioning from open-pit to underground mining
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Fig.3 Numerical model established by the use of Flac™ software
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Table 3 Triaxial stress and gradient values
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Fig.4 Cloud chart of maximum principal stress in the stope
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Fig.5 Cloud chart of minimum principal stress in the stope
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Table 4  Statistics of the minimum principal stress values within

the stope at the end of mining and filling
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Table 6  Volume of plastic zone in vertical approach
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Fig.8 Variation of vertical displacement and volume

of plastic zone with boundary roof pillar thickness
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Study on the reasonable thickness of boundary roof pillars in
the transition from open-pit to underground mining in a gold mine

Liang Yuangui', Zhou Zonghong®, Hou Tingkai’, Huang Yaochun’
(1. Heqing Beiya Mining Co., Ltd. ;
2. Faculty of Land Resources Engineering, Kunming University of Science and Technology;
3. Yunnan Geological and Mineral Construction Engineering Co., Ltd. )

Abstract: A gold mine, from below 1 385 m elevation, will transition from open-pit to underground mining,
intending to use the upward approach and filling mining method. In order to avoid mutual interference caused by simulta-
neous open-pit and underground mining and achieve a smooth transition of mine production, it is necessary to study the
reasonable thickness of boundary roof pillars. Based on relevant laboratory experiments, the reasonable range of bound-
ary roof pillar thickness was calculated using the K. B. Lu Peinie equation, three-zone theory, and engineering analogy
method. Flac™

reasonable thickness for the transition from open-pit to underground mining in the mine. The results show that when

software was used to numerically simulate different thicknesses of boundary roof pillars to determine the

underground mining is conducted in primary ore and oxide ore areas, boundary roof pillars of 20 m and 25 m respec-
tively need to be reserved, at which point the impact of underground mining on open-pit slopes is minimized and the
overall mining area tends to be stable, meeting the requirements for safe mine production. The research results can pro-
vide a theoretical basis for mine design.

Keywords: transition from open-pit to underground; mining boundary; roof pillars; numerical simulation; Flac®”

software; roof pillar thickness



