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Model tests on deformation characteristics of ancient bank landslide
under water level fluctuation and rainfall

XIAO Jie-fu!, LI Yun-an', HU Yong"? ~ZHANG Shen!, CAI Jun-ming'
(1. Faculty of Engineering, China University of Geosciences, Wuhan, Hubei 430074, China;
2. Department of Civil Engineering, Wenhua College, Wuhan, Hubei 430074, China)

Abstract: The revival of ancient bank landslide is a serious geological hazard in reservoir operation. In order to study the
deformation characteristics and instability mechanism of ancient bank landslide, a large-scale physical test model was designed based
on Outang landslide which is a typical multi-phase ancient bank landslide. By simulating the fluctuation of reservoir water, rainfall
and their combination, the curves of pore water pressure and earth pressure with time and digital image data of landslide evolution
were obtained. Results indicate that the three-phase sliding masses that compose the landslides have different deformation
characteristics under the reservoir water level fluctuation and rainfall. The deformation due to the fluctuation of reservoir water is
mainly concentrated in the first phase sliding mass. The rapid rise of the water level has no obvious effect on the first phase sliding
mass. But the rapid decrease of water level induces a local retrogressive sliding at the toe of first phase sliding mass. Heavy rainfall
causes a local retrogressive sliding at the toe of the first phase sliding mass, and the stability of the second and third phase landslides
decrease obviously. The failure mode under the rapid decline of water level and heavy rainfall is local retrogressive sliding at the toe
of the first phase sliding mass or/and sliding of the third phase sliding mass. The experimental phenomena coincide with the
deformation characteristics and the developing tendency of actual reservoir landslide. This study provides the deformation
characteristics and instability mechanism of the ancient landslide in reservoir bank under the condition of reservoir water level
fluctuation and rainfall, which is helpful for the research and prevention of similar landslides.
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Fig.1 Engineering geological plan of Outang landslide
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Fig.2 Relationship between cumulative horizontal

displacement of Outang landslide and reservoir level
with monthly rainfall
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Fig.3 Schematic diagram of landslide model test system
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Table 1 Physical and mechanical parameters and
components of test model

2 HPEp BERB L  FEIIc WEHMe
Ak /(g+cm?)  /(cm-es™) /kPa /(°)
JRAUE 2.01 1.23x1073 25.00 18.5
WSO BEAUE 2.01 8.37x10°5 0.78 18.5

BUZO Mk R o b - Fit it mEE R K

i b =10:4:3:1:1:1:2
JRAUE 2.20 3.36x104 27.50 22.0
WYOHE  BRUE 2.20 2.31x107 0.73 22.0

FZ@ MR B smyb Bt ek L R L RCRR K

{24 =10:3:1:1:4:1:2
e JRAME 2.00 9.26x10°° 15.00 15.5
T ) %10-6

— ;}:;%j;:f{q 1.97 6.18x10 0.17 15.5
g - + 0 BEEEER(1~2 mm) : /K=28:72: 10
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Fig.4 Side view and front view of test model
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Fig.5 Monitoring layout of test model
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T Fie iy PEIRALIK
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2 PR 145 m ##1E
3 R PR 175 m %% 145 m
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ISR 145 m /KAZ LA 3 m/d K ZE 175 m /KA 5 15
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Fig.6 Front edge photo of test model under working

condition 1
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Table 3 Measured pressure and corresponding time
at monitoring points
18 h I fLEH/K K 73/ kPa 18 h It 12 71/ kPa
P1 P2 P3 P4 S1 S2 S3 S4
4211 0299 0.000 0.000 7.208 2.648 1.674 1.080
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Table 4 Measured pressure and corresponding time
at monitoring points

3 h I FLEEZK E J3/ kPa 3 h i+ % 1/ kPa

P1 P2 P3 P4 S1 S2 S3 S4

3.687 1.670 0.806 0388 6.939 2828 2.068 1.290
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Fig.11 Monitoring curves at different sections
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