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Stability analysis and calculation methods for different slope types based

on limit equilibrium theory

DONG Hewei
(Shougang Mining Corperation, Tangshan Hebei 064404 ,China)

Abstract; According to different types of open-pit mine slope,its failure mode and calculation method of slope
stability are different. This paper aims to check the slope stability by analyzing the geological occurrence conditions
of 8 typical regional sections of an iron mine and selecting appropriate calculation methods respectively based on the
limit equilibrium theory. SLOPE/W module using GeoStudio software is used in this paper to calculate the safety
factor of slope under three loads:dead weight+groundwater,dead weight+ groundwater+ blasting vibration power,
dead weight+ groundwater + seismic force. Combined with the characteristics of slope, the applicability, advantages
and disadvantages of the four methods, including Swedish strip division method, Bishop method, accurate Janbu
method and Morgenstern-Price method,are compared. It can provide more reference for the same industry to choose
the appropriate calculation method for slope stability analysis. At the same time, combined with the actual mine, the
corresponding treatment suggestions for different types of slopes are put forward.
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Table 1 Numerical simulation value table of rock mass parameters of stope slope
. G AR T i BENL oy PERRY
5 U F N T HERR 20. 00 20 0. 300 130 18.0 1.0X107?
s 23. 80 9 350 0.238 310 48. 3 3.1X1077
MR E RS 26. 30 6 815 0.252 467 44. 0 2.68X108
JIREN 28.50 12 500 0.230 833 40. 0 3.5X10°7
RAER A 26. 04 7 130 0. 240 587 49.0 4.0X1077
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Fig. 1

Calculated section location
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Table 2 Classification of safety levels of slope

YAFY YR E H/m A AR
H>500 I,
1 300<C H<500 1.1
100<C H<300 1
300<< H<500 mm
11 100<< H<300 .1
H<100 1
100<< H<{300
f H<100 .1
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Table 3 Design safety factor of overall slope under different load combinations

b T 4 WY TS LR R
1 I I
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1 1.15~1.10 1.13~1.08 1.10~1.05
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Safety analysis of stope slope(section 6 Bishop method)
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Fig. 4 Safety analysis of stope slope

(section 7 Morgenstern-Price method)
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Table 3 Slope stability coefficient calculation values for profile 1 and profile 8

S Bishop Morgenstern-Price
e EiR el e iRl MEAHE T EERE Rl
H 1 1. 871 1. 845 1. 486 1. 859 1. 833 1. 477
RN 2. 005 1. 972 1. 500 2.012 1.971 1.517
Y4 1. 20 1.18 1. 15 1. 20 1.18 1. 15
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Table 4 Calculated values of slope stability coefficient of profile 2 to 7
S Bishop Morgenstern-Price
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i 6 1. 741 1. 711 1. 359 1.749 1. 721 1. 384
S 7 1. 758 1. 724 1. 340 1. 759 1. 726 1. 353
BIEAH 1. 25 1.23 1. 20 1. 25 1.23 1. 20
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