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Collaborative stability analysis of open-pit and waste dump
slope in open-pit expansion project

ZHANG Changsuo LIU Jianbo
(BGRIMM Technology Group, Beijing 100160, China)

Abstract: The limit equilibrium method is used to analyze the stability of the joint slope formed by the open-pit
mining area and the waste disposal area after the expansion of a certain mine under different working
conditions. The results show that a sufficient safe distance between the dumping site and the mining site is
reserved after expanding the boundary, the impact of the dumping site on the stability of the open-pit
mining slope is relatively small. In the joint slope of open-pit mining site and waste disposal site, the
mining site slope meets the safety factor requirements under three working conditions: self weight +
groundwater, self weight + groundwater + blasting vibration force, and self weight + groundwater +
seismic force, and the mining site slope is in a stable state. The joint slope of open-pit mining site and
waste dump meets the safety factor requirements under three working conditions: self weight, self weight+
rainfall, and self weight + earthquake, and the waste dump slope is in a stable state. The joint slope
formed by the expansion plan of the mine has safety and can ensure the production safety of the mine.
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Fig. 1 Current situation of the mine
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Fig. 2 Design plan for mine expansion
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Fig. 3 Joint slope profile

2 EXEAY-HIYBBELSDIE
T T
2.1 BEXXRIG. HiLHaEWE HFER
A PR S R AT S R e A G o
g, ORI I E A RIS R, ST KK
RUSEPRE 00, LR HL B 454, R A H-B #E W =%
S . BRoE M. Georgl . AR &K

%L gBATGE . SREHER XA R B
IES ¥ /SIS

HE A 7 B AR iy VD A R A R HE HE T
B o EHEF R LV RS A, TR B o By )2
AW, MHUAR X RS e AR sER 1. RGO
L E AR ). JES MM IS LY 2R 2
BEXEHE 7 0 AT RS E M A AT R A R B
FLRESE. WKL,

R BWRHEFREANENFESH

Table 1 Physical and mechanical parameters of rocks used in slope calculation
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Table 2 Slope hazard level
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Table 3 Classification of safety levels for slope engineering
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Table 4 Design safety factor of overall slope under different load combinations
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Table 5 Classification of waste dump grades
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Fig. 4 Schematic diagram of slice method
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Fig. 6 Load combination || of mining area profile (Self weight+ Groundwater+ Blasting vibration force)
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Fig. 7 Load combination [l of mining area profile (Self weight+ Groundwater+ Seismic force)
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Fig. 8 Joint profile load combination [ (Self weight+ Groundwater)
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Fig. 9 Joint profile load combination I (Self weight+ Groundwater -+ Blasting vibration force)
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Table 7 Calculation results of stability coefficient of open-pit mining slope
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Table 8 Calculation results of slope stability of the combined slope of open pit mining site and waste dump
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