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Stability Analysis of Anti—slide Pile Reinforced Slope

and Determination of Optimal Pile Position

PENG Wenzhe ,ZHAO Minghua', XIAO Yao, YANG Chaowei
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: This paper is to analyze the stability with anti—slide pile reinforced slope and determine the critical
failure surface, optimal pile position and pile length. Firstly, a numerical model of slope was established based on the
finite element limit analysis software OptumG2. Secondly, two cases were employed to verify the rationality of the nu—
merical analysis. Then, the differences between two different analysis types (gravity multiplier and strength reduction)
of OptumG?2 were discussed based on the comparison results and the safety factor based on the strength reduction limit
analysis was biased towards safety. Finally, the effects of slope angle and soil shear strength (internal friction angle
and cohesion) on safety factor, optimal pile position and pile length were investigated. In addition, the variation law of
the critical failure surface of anti—slide pile reinforced slope was analyzed and the fitting equation of safety factor was
derived based on the parametric study results. Some regular conclusions were presented, and four common sliding sur—
face forms and their forming conditions were summarized. The results can provide reference for the subsequent theo—
retical research of slope stability analysis.
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Fig.1 Dimensions and parameters of slope case (pre-reinforced)
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Fig.2 Numerical model of slope case (pre-reinforced )
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Tab.1 Comparison of safety factors of slope stability calculated by different methods ( Case 1)
TCHTH BN B 1 SRR TR A R R F
WA e Tmed Cwawd o R ST
Yamasaki®  Zaman' BRI TR B TR
1: 25 20 1.74 1.87 1.81 1.73 2.73 2.70 1.73 1.71
1: 20 20 1.50 1.68 1.60 1.51 2.18 2.15 1.51 1.49
1: 15 20 1.29 1.46 1.39 1.28 1.64 1.62 1.28 1.27
1: 10 20 1.05 1.00 1.17 1.04 1.09 1.08 1.04 1.04
1: 30 15 1.75 1.85 1.81 1.76 2.44 2.41 1.77 1.74
1: 25 15 1.53 1.65 1.60 1.55 2.03 2.01 1.55 1.54
1: 20 15 1.32 1.45 1.40 1.34 1.63 1.61 1.34 1.33
1: 15 15 1.11 1.24 1.19 1.12 1.22 1.21 1.12 1.11
1: 10 15 0.89 1.00 0.98 0.89 0.81 0.81 0.90 0.89
1: 25 10 1.35 1.42 1.40 1.38 1.57 1.55 1.37 1.36
1: 20 10 1.15 1.23 1.20 1.17 1.25 1.24 1.17 1.16
1: 15 10 0.97 1.00 1.00 0.96 0.94 0.93 0.96 0.95
2: 20 20 2.09 2.05 2.01 2.07 9.28 9.08 2.10 2.09
2: 15 20 1.82 1.85 1.76 1.81 6.96 6.81 1.83 1.82
2: 10 20 1.54 1.60 1.51 1.53 4.64 4.54 1.54 1.53
2: 5 20 1.21 1.23 1.24 1.21 2.32 2.27 1.22 1.21
2: 25 15 2.05 1.87 1.98 2.05 4.79 4.74 2.07 2.06
2: 20 15 1.78 1.72 1.74 1.79 3.83 3.79 1.82 1.81
2: 15 15 1.53 1.54 1.49 1.54 2.88 2.85 1.57 1.55
2: 10 15 1.29 1.29 1.25 1.27 1.92 1.90 1.29 1.28
2: 5 15 0.99 1.00 0.99 0.98 0.93 0.92 0.98 0.97
2: 15 10 1.27 1.19 1.23 1.27 1.55 1.55 1.27 1.26
2: 10 10 1.03 1.00 0.99 1.02 1.04 1.03 1.02 1.01
. R
H=137m ) 125 m
D=091m
B=130°
y = 19.63 kN/m’®
s=13.7m ¢ =23.94 kPa
@ =10°
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Fig.3 Dimensions and parameters

of slope case( post-reinforced )
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Fig.4 Numerical model of slope

case(post-reinforced )
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Tab.2 Comparison of safety factors of slope
stability calculated by different methods ( Case 2 )
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