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Study on Slope Stability Evaluation and Numerical Simulation of an Open-Pit Copper-Cobalt Mine
SONG Xiaodong', HU Lifeng', SU Yachao', CHANG Jian*, HOU Chengheng®, SU Qiang*
(1.COMC Kisanfu Mining S.A.R.L, L, Luoyang, Henan 471500, China;
2.China Coal Technology and Engineering Group Shenyang Research Institute Co., Ltd., Fushun, Liaoning 113122, China)

Abstract: Aiming at the slope stability challenges of open-pit of Kisanfu Copper-Cobalt Mine (KFM Copper-Cobalt Mine), the
slope instability mechanism was studied by multi-method integration and an optimized evaluation model was established to
ensure the safe mining and economic benefits of the mine. Based on the engineering geological characteristics of the mining area
such as structural development, rock mass strength characteristics and hydrological conditions, a theoretical correlation model
linking rock compressive strength with rock mass strength parameters was constructed. Then the failure mechanisms of open-
pit mine slope was analyzed, and the calculation method for the most dangerous composite slip surface was optimized by the
limit equilibrium method of slope stability. Finally, two typical geological sections were selected as case studies, the
deformation and failure process of stope slopes were analyzed by numerical simulation technology. The results are concluded as
follows. Firstly, when the tectonic effect is significant, the slope is prone to sliding failure along the inclined rock layer, while
when the influence of tectonic effect is small, the main failure is circular arc failure. Secondly, numerical simulation reveals that
the upper part of the slope in the mining area is mainly characterized by settlement deformation (69.9 mm and 36.3 mm), the
local free surface appears horizontal deformation. and the slope foot area shows strain concentration. Thirdly, the stability
coefficient of the stope slope, obtained through both the limit equilibrium method and numerical simulation analysis is between
1.400 and 2.278, which meets the safety reserve requirement of slope 1.20.The research results can provide a scientific basis for
slope design and disaster prevention at the KFM Copper-Cobalt Mine, and ensure the safety production demand of mine.

Key words: Open-pit mine, Slope stability, Tectonic effect, Rock mass strength, Composite slip surface
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Fig.1 Geological structure status of slopes in the

mining area and some areas of sheet ganging

A DX 5 oy W SRAE S Y R T T A R O
A ¥ I8 280 358 AR AR TR it — 2P IR T 24
A TR . T XUAR AR FH A0 3R Y 3 i 4
DA PR T i B 22, 25 40 L O SR 0 il it st 35
T BRR JU AR BT A S O L AR R TR
SEVE N BE S BGOSR R T R L e R 2 iy
o PG BT F T E AR T AR, 75 T TR
PEBh T A RS E P23 HT L B DR TT R 05 Bl A 4 4 L il
e A H R S e o T DX T R A R

K275 8 T AR SR SE BB CR L S5 A S B
TAEZR A E T 22 A AR Hb 5T fR AR R, AR Sk
BOH v BAAURPE R I 3 (DB R BB2) 47 £ 1
¥,

2 HRBHER

Fig.2 Landslides in the mining area
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Table 1 Test and field testing results
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Fig.3 Failure mode of basic combination of sliding surface
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Fig.4 Force analysis of a bar
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Fig.S Stability analysis results of the current condition of the slopes
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Fig.6 Numerical models of typical profiles
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