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Optimum design on the slope shape in the
Zhahanao’er open-pit mine

BAT Runcai, WANG Dongxu, WANG Zhen
(College of Mines,Liaoning Technical University , Fuxin ,Liaoning 123000, China)

Abstract . In view of the influence of loose soil on the upper part, the slope angle of north slope can not reach
the designed one, resulting in that the coal underlying the slope can not be safely recovered in Zhahanao’er
open-pit mine, the ending slope above the floor of 11 coal and the floor of 11 coal to the floor of 43 coal are
optimized segmentally, the influence of slope angle on the slope stability is discussed and the mechanism of
slope deformation and failure is illustrated with rigid body limit equilibrium and numerical simulation with
FLAC’ by constantly adjusting the slope parameter based on limit equilibrium and strength reduction theory.
The results show that the slope landslide model of northern slope is cutting-bedding slip , which was based on
the weak layer of the floor of 43 coal; The final slope angle of the northern is 36°, the final slope angle above
the floor of 11 coal is 21°, and the slope shape is a double-fold line; the cumulative amount of 9 million and
827. 6 thousand tons of coal were produced for the group coal underlying the northern slope with steep working
slope and the economic benefits of the open-pit mine are remarkable. It provides reference for similar
conditions of coal recycling.
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Fig. 1 Plane graph of typical geologic sections
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Table 1 Soil and rock physical and mechanical indicators
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A%+ 20.0 69.0 1.97 520 0.31
ke 22.8 50.0 2.02 290 0.35
Wb A 25.1 63.0 2.01 670 0.27
S 24.5 59.6 1.27 580 0.29
552 20.3 10 11 10 0.38
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Table 2 The optimized slope of each profile
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Fig.2 The optimized slope of each profile
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Fig.3 The horizontal stress nephogram
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Fig.4 The vertical stress nephogram

(a) 1ITE (b) 28I
(c) 3% (d) 43T

BSs mAUBE

Fig. 5 The maximal displacement vector diagram
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Fig. 6 Shear strain increment distribution
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