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Deformation and failure mechanism of rock slope with soft strata in the

right bank of a power station dam site in Southwest China

LI Yuanzheng'®, CHEN Qiang’, PAN Yuanyang’, HUANG Xin’
(1. CCCC Fourth Harbor Engineering Institute Co. , Lid. , Guangzhou ,Guangdong 510230, China;
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Guangzhou ,Guangdong 510230, China; 3. State Key Laboratory of Geohazard Prevention and
Geoenvironment Protection ( Chengdu University of Technology) , Chengdu , Sichuan 610059, China)

Abstract; The rocky slope on the right bank of a proposed power station dam site in the Yalong River in
Sichuan is mainly composed of bedding metamorphic sandstone, carbonaceous slate, and marble. During the
fold process, several penetrating interlayer weak bands are formed. The failure mode is creep-shear. On the
basis of various geological elements and engineering geological characteristics of each layer, a three-
dimensional model of the slope was established using the finite element method to verify the results of on-site
engineering geological analysis and explore the deformation and failure mechanism of the slope. The research
results show that: due to the existence of weak interlayers, the right bank slope under the action of gravity and
residual tectonic stress causes a cumulative process of progressive failure of the rock mass;the rock layer is
continuously bent, opened, interlayer shear creep occurs, and gradually extending downward; interlayer
displacements occur along the control structure plane. Stress concentration at the lower part of the slope causes
shear expansion at the front. Eventually, the rock bridge is sheared and the slip surface penetrates, then the
rock body slides out along the moderately inclined structural surface.
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Fig.1 Engineering geology plan of the study area
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Fig.2 Sketch map of engineering geological section in the

study area (I prospecting line)
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Fig.4 The crushing characteristics of the rock mass on the
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Fig.7 Straight layer creeping front cut out damage
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Fig.8 Destroyed block and remaining slip surface
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Fig.9 Right bank slope creep-shearfailure mode
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Fig. 10 Three-dimensional digital terrain model of

right bank slope
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Fig.11 Finite difference calculation model and displacement

monitoring point of right bank slope
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Table 2 Mechanical parameters for rock masses
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Table 3 Mechanical parameters for structural planes
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Fig.12 Plastic damage zone cloud map
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Fig.16 Schematic diagram of deformation and failure

evolution of the right bank slope
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