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Determination of Safety Thickness of Isolation Layer in an Iron Mine from Open-Pit to Underground Mining
ZENG Qinglong' s LEI Xiuwen', YANG Jue', WU Jiajun®, LI Jielin®
(1.Hongda Blasting Engineering Group Co., Ltd., Changsha, Hunan 410011, China;

2.School of Resources and Safety Engineering, Central South University, Changsha., Hunan 410083, China)

Abstract: Aiming at the problem of the safe thickness of the isolation layer in an iron mine from open-pit to underground
mining, the technical means combining theoretical calculation and numerical simulation was adopted to analyze the influence
characteristics of the underground ore body mining process on the surface settlement and rock movement under the condition of
different thickness isolation layers. The results show that the safe thickness of the isolation layer of the iron ore is from 11.25 m
to 24.41 m based on the theoretical calculation method. The numerical simulation results show that when the thickness of the
isolation layer is 15 m, 20 m and 25 m, the surface settlement displacement of the surface structures, the open-pit slopes and
the dump sites are all small, which can meet the stability evaluation standard of the rock mass. Considering the safety of mining
and avoiding the loss of mineral resources. the safety thickness of the isolation layer is recommended as 20 m. After the
implementation of the plan, it is expected that the comprehensive production capacity of the mine will increase by 20% , the
safety accident rate will decrease by 53%, it has advantages in terms of safety reliability, technical feasibility and economic
rationality. The study can provides an important reference for similar mines to conduct open-pit to underground mining.
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Table 1 Theoretical calculation values of isolation layer thickness
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Fig.1 Numerical model
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Table 2 Physical and mechanical parameters of

numerical model materials
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Fig.6 Rock mass movement index of 1¥ monitoring line when the isolation layer thickness is 15 m
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