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Stability Analysis of Treatment of High-steep Slope Landslide
Based on Strength Reduction Method

LI Shu-lin', ZHAO Rui-ming', PENG Fu-hua*, CHEN Dong-xia'
(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, Fujian, China;
2. Changsha Institute of Mining Research, Changsha 410012, Hunan, China)

Abstract: The stability of the high-steep slope landslide under the observation platform of
Sandaozhuang open-pit was analyzed, and the effect of the landslide treatment project was
demonstrated. On the basis of field exploration and laboratory test, the strength parameters of
rock and soil were obtained, and the original finite element model of slope was established. Then
based on the strength reduction method, the supporting measures such as prestressed anchor
cable, anchor bolt, anti-slide pile, retaining wall and grouting were added to establish the finite
element model of the slope after treatment, and the numerical simulation results were obtained.
The results of slope safety factor, plastic strain, displacement and internal force of components
before and after landside treatment were compared and analyzed. The results show that the safety

factor of the original slope is 1. 175, and the strain is mainly concentrated at the junction of the
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gravel outside the slope, the loose accumulation of block stone and the moderately weathered
schist inside, and the slip zone is shallow. The slope is easy to be damaged locally, with poor
integrity and stability. After treatment and reinforcement, the prestressed anchor cable, anti-
slide pile and other supporting structures give full play to the reinforcement effect, and effectively
fix the external loose accumulation body and the internal moderately weathered schist together.
The slope integrity is improved, the safety factor is increased to 1. 452, the overall position of the
slope slip zone is from shallow to deep, mainly located in the moderately weathered schist, and
the failure type is changed into the overall failure that is not easy to occur. The high-steep slope
under the slope of Sandaozhuang open-pit has achieved good results, and the slope stability has
been significantly improved.

Key words: open-pit; high-steep slope; stability analysis; landslide treat; strength reduction

method; numerical simulation
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Tab.1 Parameters of Rock and Soil
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Fig. 2 Design Section of Slope Treatment
Support Structure
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Tab.2 Material Parameters of Support Structure
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Tab. 4 Plastic Strain and Displacement of Characteristic

Points of Slope Before Treatment
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Tab.5 Plastic Strain and Displacement of Characteristic

Points of Slope After Treatment
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