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Application of 3D FEM Based on Strength Reduction Method in Slope Reinforcement Project
SU Chao!, YIN Xiac ming!, XU Chen?
(L College of Water Conservancy and H ydropower Electricity, H ohai University, N anjing 210098;

2. Zhe tang Design Institute of Water Conservancy and Hydro Electric p ower, H angzhou 310000)

Abstract: The 3D finite element met hod based on strength reduction method was used to analyze the slope stability of a slope re

inforcement project under natural conditions. The dangerous zone and most dangerous sliding surface of the slope were deter

mined. On the basis, two reinforcement schemes were proposed, including the fitting slope reinforcement and antr slide pile reir

forcement . The slope stability was analyzed under the two reinforcement schemes. T he results showed that the 3D finite element

method based on strength reduction method can provide reliable analysis of slope stability for the three dimensional slopes with

weak interlining and complex geological conditions. The three dimensional finite element numerical simulation is necessary in the

selection of slope reinforcement scheme.

Key words: strength reduction method; 3D finite element method; slope stability; fitting slope reinforcement ; antr slide pile reirr
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Fig. 1 Strength reduction process onthe Mohr stress circle
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Fig.2 The range of calculation and engineering geological

cross sectional view of section 22
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Table I Physical and mechanical parameters of the slope
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Fig. 3 Finite element grid of the slope under natural conditions
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Fig. 4 Schematic diagram of plastic zone development
at section KO+ 85 for different strength

reduction factors under natural conditions
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Fig. 5 Finite element grid of the dangerous slope section under

the fitting slope reinforcement

Fig. 6 Finite element grid of the dangerous slope section under

the single row piles reinforcement
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Fig.7 The plastic zone of the dangerous section KO + 85

when K is 2. 2 under the fitting slope reinforcement
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Fig. 8 The plastic zone of the dangerous section KO + 85
when K is 1.2 under the single row piles reinfor cem ent
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9 230 m
Fig.9 Variation of the displacement in the 230 m elevation

with strength reduction factor under the fitting slope reinforcement

10 230 m

Fig. 10 Variation of the displacement in the 230 m elevation with

strength reduction factor under the single row piles reinforcement
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