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Deformation characteristics and failure mechanism of large-scale
obliquely dip rock landslide in the Three Gorges Reservoir Region

JIANG Xiannian', ZHANG Chenyang®
(1. Hydrogeology and Engineering Geology Team 208 of Chongging Bureau of Geology and Mineral Exploration and
Development, Chongqing 400700, China; 2. Faculty of Engineering, China University of Geosciences (Wuhan),
Wuhan, Hubei 430074, China)

Abstract: In recent years, the tangential rock landslides occurred frequently in the urban area of the Three Gorges Reservoir
region. Therefore, it is of great significance to study the deformation and failure characteristics and failure mechanism for the
prevention and control of the tangential rock landslides. In this paper, taking the Baiyangwan landslide in Wushan Town as a
case study, the deformation characteristics and failure mechanism are studied in detail, by field investigation, drilling works and
in-situ comprehensive monitoring systerm. The stratum of the landslide is mudstone in the second member of the Badong
Formation, with abundant groundwater and broken rock mass. The rock layer incline to the right boundary, which is cut by a
fault, and the multi-layered weak interlayer forms a multi-stage slip zone. Therefore, wedge-shaped sliding surface was easily
developed. The volume of the landslide is about 320x10* m?, and the angle between the sliding direction and the rock formation
attitude is 60°. Affected by human engineering activities, such as slope excavation and construction loading, the significant
deformation began in July 2019, and the displacement velocities in the middle part reached to 2 ~ 5 mm/day. In September

2019, the emergency anti-slide pile project was set at the toe part of the landslide, after that the deforamtion velocities of the

YR EHE: 2020-05-06; fEITHHEE: 2020-06-07
%’ 1EE: FE&(1979-), B, BOMREZ N, K TIMBT L, Bt IES R TR, EE MR FERGMSE . E-mail: 317595476@qq.com
WHEE: SKRH(1993-), B, LROSE N, TREME G, Wt, EEMNFHRKEGH B . E-mail: 20121002304@cug.edu.cn


https://doi.org/10.16031/j.cnki.issn.1003-8035.2021.02.05
https://doi.org/10.16031/j.cnki.issn.1003-8035.2021.02.05

2021 4¢

oo, S W X ST GR} 5 S S IR R AE S AR ML B <37

landslide slow down to 0~ 0.5 mm/day. The Baiyangwan landslide seriously threaten to the Jinke community, and the

prevention and control measures of "relocation avoidance + project management + professional monitoring" were recommended

to adopt to the landslide. The research results of this paper are of great significance for guiding the prevention of tangential rock

landslides in the Three Gorges reservoir area and landslides induced by excavation.
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Fig. 1 Plane and monitoring distribution map of Baiyangwan landslide

1.2 BB g

TR EE R U R T+ Q™) IS U &R B Y
J2 Q™) LA, JEEJE 24 20.7 ~ 59.0 m. WA 72 T i)
Ry AR, FACA SRR B L, T X
ARV DA (E 2) .

FAZ TS A GO . 5 — A T Ig iR
FHE TR AR P, WY R R T - 4, R 18.25 ~
26.20 m, ] ULAA 5 4B i AHER (1] 3), WA TR 0.20 ~



38 Hh T B S B R oA AR

%24

0.50 m, Z& XRD i 7] 1, SiO, 7% & 50% ~ 60%, Al,0,
& 18% ~ 19%, Fe,0, &% & 6.5% ~ 7.5%, MgO % &
3.5% ~ 5.5%, K,0 Tt 2.5% ~ 4%, Si : Al : Fe : Mg : K
F10:6 21 : 1, Si HEXFIE Y, L W4 2
PEE NPy IR EINE 7N SILF SINE 3 TR SRS S| $ 1 e S
B T B A 2 1A QU T,p% k4 fioh 1T, ML TR 36.60 ~
56.00 m, {47 ) BT AL AR 1, WA IR EEZY 0.50 m,
B R N SR . BT AT WL (8T 4) o

SRHe#ts

162° £38° (16°59")

B2 BiFEEHasimeE
Fig. 2 Tipical profile of Baiyangwan landslide

B3 AEXHENE—RKERE

Fig. 3 First order slip zone exposed in excavated area
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Fig. 4 Drilling to reveal sliding zone
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Fig. 5 Signs of macroscopic deformation and failure of landslide
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Fig. 6 Monitoring curve of surface displacement in the middle of landslide
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Fig. 7 Relationship between landslide direction and rock

stratum tendency and slope direction
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Fig. 8 Deep displacement monitoring curve
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Fig. 9 Curve of rainfall and groundwater level curve in the study area
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