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Comparison of Several Common Methods of Slope Stability Analysis

ZHU Fangcai, LIU Jiapeng, LIU Zengjie
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Four methods including Morgenstern-Price method, Spencer method, Bishop method and Janbu method
have been introduced for an analysis of the stability of a cutting slope at Shenzhen outer-ring highway under natural
condition and saturated state by using a simulation software Geo—Slope, thus working out the safety factors for the most
dangerous slip surface as well as its corresponding slope. Meanwhile, based on the field investigation and unbalanced
thrust method, an analysis has been carried out, thus obtaining the stability factor for the most probable slip surface
of slope. By comparing the results of numerical analysis and field investigation, the following conclusions are drawn:
The slope is stable when its body safety factor in a natural state is greater than 1.0, approaching 1.2, while the slope
is unstable when the safety factor of the slope is less than 1.0 under saturated condition. The position of slip surface
obtained by numerical calculation and analysis is consistent with that obtained by field investigation and analysis,
thus verifying the reliability of the results. Consequently, with such factors as the frequent rainwater in this area and
a subsequent slope safety factor under saturation condition less than 1.0, it is suggested to support the slope in time to
prevent the slope from losing stability.
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Fig. 1 A physical picture of the slope
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Fig. 3 Wedge-shaped sliding caused by the combinated action
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Table 2  Calculation results of slide along the sliding surface of first slip layer (natural condition)
S ety %%ﬁ%ﬁ;ﬁ':l/ ETE/} %%ﬁ%i_l/ WA W, BT RS (LR R T o A
m (kN'm™) (kN'm™") ©) m kPa “) 71 kN
1 9.83 23.00 217.36 79.00 10.36 25.00 28.00 0.00 30.08
2 68.05 23.00 1497.10 31.00 7.24 25.00 28.00 0.27 591.04 1,280
3 82.24 23.00 1809.28 31.00 9.31 25.00 28.00 1.00 1365.77
4 40.98 23.00 901.56 31.00 6.54 25.00 28.00 1.00 1751.81
x3 BE 1 ERFEEY (BIARES) HHEER
Table 3 Calculation results of slide the sliding surface along the first layer (saturated condition)
P %H&ﬁﬁﬂ/ EJE/3 ,%H%%/ WA WEKE S, BRI B (LR R4 o 2
m (KN'm™) (KN'm™) © ) m kPa ©) 71 kN
1 10.64 24.00 235.853 79.00 10.36 23.00 24.00 0.00 32.81
2 68.05 24.00 1 633.200 31.00 7.24 23.00 24.00 0.37 711.46 0.930
3 82.24 24.00 1973.700 31.00 9.31 23.00 24.00 1.00 1 556.62
4 40.98 24.00 983.498 31.00 6.54 23.00 24.00 1.00 1977.76
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Fig. 4 Computational results of four slope stability calculation
methods under different working conditions
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Table 4 Comparison of stability coefficients of
five calculation methods
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