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Table 1 Standard table for slope stability analysis in open pit mines
Condition Indicator Level A (C;) Level B(C,) LevelC(C;) Level D (Cy)
Slope height/m >500 200—-500 100—-200 <100
) Final slope angle/(°) >42 3042 20-30 <20
Geological
H 1 ineeri 1
condition ydrogeology and engineering geology | 5 3 4
condition
Slope form 1 2 3 4
Engineering Drainage facility 1 2 3 4
condition Blasting vibration velocity/(cm-s ") >15 12—15 8-12 <8
Meteorological Maximum scale seismic intensity >8 68 3-6 <3
condition Maximum daily storm rainfall/mm >90 55-90 25-55 <25
Random mining and site management 1 2 3 4
Man-made
. Disturbance of slope by personnel and
condition 1 2 3 4

equipment
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Table 2 Classification standard for qualitative index of slope stability analysis in open pit mines
Grade Level A (C)) Level B (Cy) Level C (C3) Level D (Cy)
Value assignment 1 2 3 4
Complex At least one of
Hydrogeology and Complex hvdro e(I))lo or hydrogeology and Simple hydrogeology
engineering geology hydrogeology and YOTOEEOI08Y O engineering geology and engineering
o .o complex engineering .
condition engineering geology colo being moderately geology
geology complex
Very different from Quite different from Less different from Consistent with
Slope form . . . .
design design design design
Drainage facility Poor General Good Very good
Random mining and . . . .
. Very disorganized Disorganized General Good
site management
Disturbance of slope
by personnel and Too much Great General Minor
equipment
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Table 3 Investigation of current situation of northern
slope of stope
Condition Indicator Value
Slope height/m 336
Geological Final slope angle/(°) 27
condition Hydrogeology and e_n_gineering 3
geology condition
Slope form 3
Engineering Drainage facility 2
condition  Blasting vibration velocity/(cm's™") 11

Meteorological Maximum scale seismic intensity 8

condition Maximum daily storm rainfall/mm 43
Random mining and site )

Man-made management

condition Disturbance of slope by personnel )

and equipment
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Slope stability evaluation and application of
open-pit mine based on uncertainty measurement theory

WANG Jie" > HU Bin"?, LI Jing"?, CHANG Jian®, CUI A-neng"*, CUI Kai"’

(1. School of Resources and Environmental Engineering,
Wuhan University of Science and Technology, Wuhan 430081, China;
2. Sinosteel Ma’anshan General Institute of Mining Research Co., Ltd., Ma’anshan 243000, China;

3. Hubei Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources,
Wuhan 430081, China;)

Abstract: The unascertained theory was applied to establish the evaluation model of slope stability in open-pit
mines. According to the cause of influencing the slope stability of open-pit mines, an evaluation system of slope
stability of open-pit mines was established, and 10 factors were selected as the evaluation indexes of unascertained
measurement function. Then, the unascertained measurement functions of single index were constructed, and the
entropy method was used to determine the weights of evaluation index. Distance discriminant was adopted as the
criterion of attribute recognition. By using the established evaluation model, the stability of the northern slope of a
mine was evaluated. The results show that the evaluation results are consistent with the actual situation, providing a
new method for the mines to evaluate the stability of the open pit mine slope. Besides, the method provides a
scientific basis for taking priority measures to improve the stability of slope.

Key words: open pit mines; slope stability; uncertainty measurement; entropy method; distance discriminant
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