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Fig.1 Comparison between the traditional FEM and the FEMLIP
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Table 1 Soil slope material parameters

cohesion friction angle bulk density elastic modulus Poisson’ s ratio
¢/Pa ®/(°) vy /(N-m™) E /Pa v
1.238x10* 20 2.0x10* 1.0x108 0.35
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0=20°
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Fig. 3 The slope model
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Fig. 4 Distributions of the plastic zone of the slope
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Table 2 Material parameters of the slope analysis model

item value

slope angle B /(°) 27,33,40,53,65

cohesion ¢ /MPa 0.69,1.0,1.3,2.27
friction angle ¢ /(°) 31
density p / (kg/m*) 2.5x10°
elastic modulus E /Pa 1.0x108
Poisson’ s ratio v 0.5
coefficient of friction u 0.15

(b) ¢ = 1.0 MPa (¢) ¢ = 1.3 MPa
E7 B = 53° 0, AR c (HLH A HE
Fig. 7 Slip surfaces of the slope with different cohesion values, B = 53°

(a) ¢ = 0.69 MPa (d) ¢ = 2.27 MPa
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Fig. 8 Horizontal displacement-time curves at the monitoring point with different cohesion values, 8 = 53°
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Fig. 9 Horizontal velocity-time curves at the monitoring point with different cohesion values, 8 = 53°
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Fig. 10 Destruction modes of the slope under different slope angles, ¢ = 1.0 MPa
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Fig. 12 Horizontal velocity-time curves at the monitoring point, ¢ = 1.0 MPa
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Fig. 13 Horizontal displacement-time curves at the downhill foot with different cohesion values
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Numerical Simulation of the Whole Instability and
Destruction Process for Fully Weathered
Slopes Based on the FEMLIP
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(1. Geotechnical and Structural Engineering Research Center, Shandong University
Jinan 250061, P.R.China;

2. Shandong Binlai Expressway Co., Ltd., Zibo, Shandong 255200, P.R.China,)

Abstract . Slope angles and strengths are important factors influencing slope stability, while
slope instability is often accompanied with large deformation, ranging from tens to thousands of
meters. For traditional finite element methods, calculation often terminates due to grid distor-
tion in the large deformation cases. The finite element method with Lagrangian integral points
(FEMLIP) was adopted to simulate the large deformation landslide process of slopes and study
the effects of slope angles and strengths on slope stability. The C language was used for the El-
lipsis programming to simulate the whole process of slope instability and collapse, which was
verified with a typical case. The stability and landslide processes of the slope under different
slope angles and strengths were analyzed with this method. The results show that, the FEMLIP
can accurately find out the potential slip surface of the slope and simulate the landslide develop-
ment process after the slope instability, making a new numerical way for the large deformation
analysis of the slope landslide.

Key words: fully weathered slope; instability ; whole process; numerical simulation; finite ele-

ment method with Lagrangian integral points
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