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Determination of the Safety Pillar Thickness and Prediction of Dangerous
Slopes for a Mine in Transition from Open-Pit to Underground Mining
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(1.Changsha Nonferrous Metallurgy Design and Research Institute Co., Ltd., Changsha, Hunan 410019, China;
2.Center for Rock Instability and Seismicity Research, School of Resources and Civil Engineering.,

Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: To determine the safety pillar thickness and predict dangerous slopes for a mine in transition from open-pit to
underground mining, numerical simulation was conducted based on Rhino and FILAC3D software to analyze the safety pillar
thickness, the reliability of the mining method, and the slope safety factor after the completion of underground mining. Firstly,
the underground mining method was selected based on the occurrence characteristics of the orebody, then, a simplified stope
model was established according to the selected mining method, and a relatively conservative safety pillar thickness was
determined. Subsequently, the stope was further divided through refined modeling to verify the reliability of the selected mining
method. Finally, the potential dangerous slopes were identified using the strength reduction method, and the slope safety factor
after the completion of underground mining was determined. The results show that a 30 m thick safety pillar can ensure safe
production during underground mining. After the completion of underground mining, the panel remains generally stable, and
the selected mining method is reasonable and reliable. The slope safety factor after underground mining is 4, and the relatively
dangerous slope is located on the northern side of the central part of the final pit boundary.

Key words: Transition from open-pit to underground mining, Safety pillar thickness, Mining method, Relatively dangerous

slope, Numerical simulation
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Fig.1 Numerical model

FUHTEE IR — oA AR 4 A5 10 1 A7 B (e B 40031 53
LAy SRR TR DU Ji MR ¥R B L DR S A i B
A o il 4 AL S B g — S B TR DA R J) A )
A 44 S BURE W B TR B FE L, kTR UL A R
TFR ARG BB AR EME. A 900 m BT @
EIRR B IX AT BB — R —, SEBUR FR— R —
AT B X AR 3 6 BT AN B IX O =

(a) MR K

(b) FIEAE

LR fe FE B A YOBEAU AR o A R [ SR K 5 35
AT 120 AR i . O AL THSE % 900 m
HBLAE B R BN O LA AR S 5 AR B
A I 0 2 A T R a3 A T R[] R X B S N R
MR

A XK SCHB T PR A BE A AL . 2 5 2B B IX Y
HRYY I A SR T RUE R B S B IR 1,

®1 EHEHYEBENESH

Table 1 Physical and mechanical parameters of rock mass
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Fig.3 Displacement cloud diagrams of surface rock
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Fig.4 Monitoring results of surface displacement
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Fig.5 Cloud diagrams of maximum tensile stress
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Fig.6 Simulation results after simplified modeling of panels
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Fig.9 Simulation results after refined modeling of panels
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