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3D stability analysis of landdlides based on strength reduction (1):
Back analysisfor the shear strength of dip soils

DENG Jianthui, WEI Jin-bin, MIN Hong
( Key Laboratory of Rock and Soil Mechanics, Indtitute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China )

Abstract: The shear strength of dlip soils is one of the prominent, but hard to be determined parameter in the stability anaysis and
control design of landdides, so 2-dimensional back analysis method is extensively used, which is based on the critical state
assumption of dides. However, basicaly dl the landdides are 3 dimensiona in shape, and their magjor diding direction changes
drastically in some cases, thus making it necessary to develop a method for the 3D back analysis of dip soil strength and for the 3D
stability analysis of the dide. A back analysis method, which is based on the strength reduction technique, is proposed. That is, the
shear strength is obtained by gradualy reducing the strength parameters to make the whole dip surface into plastic state (critical
state). A case history, the No.1 landslide of Hongjiadu Hydroelectric Project, is examined by the method, with back-analyzed friction
angle 4.1° lower than that from 2D analysis. 3D effect of the landdideis demonstrated and the method is thus proved feasible.
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Fig. 1 Plan view of the No.1 landdide, Hongjiadu Hydroelectric Project
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Tablel Suggested shear strengths and those from in-situ

shear test of the dlip soils

/kN- m® c/kPa f/(°) c/kPa f/(°)

215 36 17.2 10 19.3
21.8 40 16.2 15 16.7
21.8 15 135 15 15.1
3
l#
Morgenstern-Price 1
312
1.0M1
Morgenstern-Price
c=15kPa f 29.1°
l#
[3
1
c f
c 15 kPa
f
X 300m Y 600 m
Z 900 m 3
24794 21582
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Fig.3 3D mesh for the landslide
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Fig.4 Development of plastic zonesin the dip surface during strength reduction (shaded areasarein elastic state)
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