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Fig. 1  Geographic location map of the Yalong River Basin
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Fig. 2 Structural characteristics of anti — inclined rock slope in the research area
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(a) unloading and rebound; (b) initial deformation; (c¢) breaking in flexure; (d) failure as landslide
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Development Characteristics and Evolution Mechanism of the
Deep-Seated Toppling in the Upstream of the Yalong River, China

WANG Fei', TANG Huiming'”** , ZHANG Guangcheng', LIU Xiao

(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2. Three Gorges Research Center for Geohazards, Ministry of Education, Wuhan 430074, China)

Abstract: Deep-seated toppling dominates the failures of anti-inclined rock slopes in the upstream of the Yalong
River. In this paper, researches on the development characteristics and evolution mechanism of deep-seated
toppling were carefully conducted using engineering geological method. Based on comprehensive investigation on
the geological settings and failure mechanism occurring in rock slopes over the Yalong River, a classification of
deformation zone was established to assess slope stability from the view of deformation process and evolution stage.
Results indicated that in the research area, the deep-seated toppling had suffered severe deformations characterized
by typical interbedding toppling, which were a recombination of block-flexure toppling in hard rock and flexure
toppling in soft rock, respectively. Moreover, the combination of inner and outer factors governed the deformations,
where the structure of soft and hard rock interbedded with well-developed cross-joints perpendicular to the bedding
surface had played a key role in the deformation and evolution of the slope. Controlled by the evolution of valley,
the deep-seated toppling underwent four major evolution stages, unloading and rebound stage, initial deformation
stage, breaking in flexure, and failure as a landslide. The transformation of failure mode was a significant indicator
of the acceleration failure of deep-seated toppling, and landslides represented a limiting condition of the toppling
process to be reached. Unlike the existing conclusions, the failure surfaces were developed along the cross-joints in

strongly deformed rock, rather than the maximum bending zone.

Key words; upstream of the Yalong River; deep-seated toppling; formation condition; evolution mechanism;

stability analysis



