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Yo#s B #A :2024-07-29

BB B R [ AP 54 (52308340) 5 5 PR3 A A8 Al 7R 78 H BRI H (este2024ycjh-bgzxm0012) 5 114k — Ry 48 A1 A BR A
FIRHITI A (H20241409) 5 TR T 8 PRBTHITSE Be (4 D A R W RIS F (H20230317)

fEZE B« ERAL(2000- ), 55, 3% Al BT 9 F IR BRI ST, E-mail : 202216021219t@stu.cqu.edu.cn,
TR GEAEIES) B 4, #0872 44 50, E-mail : fangxiangweil975@163.com,

Received: 2024-07-29

Foundation items: National Natural Science Foundation of China (No. 52308340); Chongqing Talent Innovation and Entrepre-
neurship Demonstration Team Projects (No. cstc2024ycjh-bgzxm0012); Scientific Research Project of China Railway
Erju Group Corporation (H20241409); Scientific Research Project of CCTEG Chongqing Engineering (Group) Co.,
LTD. (H20230317)

Author brief: WANG Yucheng (2000- ), main research interests: geohazard assessment and prevention, E-mail: 202216021219t@
stu.cqu.edu.cn.

FANG Xiangwei (corresponding author), PhD, professor, doctorial supervisor, E-mail: fangxiangweil975@163.com.



122 K5 xR ¥E AL FROP FE L) % 48 %

fluctuations, and the rate of water level rise and fall has a significant impact on the stability of the reservoir
slopes. Considering the Wushan Taping H1 landslide in the reservoir area as a prototype, a transparent soil
model testing system for reservoir landslides has been designed. This system includes a transparent soil
landslide model box, a water level fluctuation system, and a computer image acquisition system. The tests were
carried out at different rates of water level rise and fall, and the deformation of the transparent soil slope model
was obtained by using the particle image velocimetry technology. The deformation characteristics and evolution
pattern of the landslide were analysed. The results indicate that during water level rise, landslide deformation
progresses from the front to the rear, while during water level fall, the deformation progresses from back to
front, with greater deformation caused by water level fall. As the rate of water level fluctuation increases, the
dynamic water pressure effect within the landslide and the groundwater level lag effect become more
pronounced, resulting in increased deformation and more evident deformation characteristics of the landslide.
The surface displacement variation curve of the landslide shows a step-like progression, with horizontal
displacement increasing significantly more than vertical. An increased rate of water level fluctuation results in

greater landslide displacement during intervals when the water level remains unchanged, indicating a decrease in

stability.

Keywords: transparent soil test; reservoir landslide; rate of water level rise and fall; deformation evolution
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Fig.1 Taping H1 landslide in Wushan County
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Fig.2 Transparent soil specimen
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Table 1 Physical and mechanical properties of fused silica sand"”"

w Pr it % HE G, A y/(kN/m®) BiBEREA/(10 °m/s) WEEE A o/ (°) LR R E/GPa
S AT D 1.4585 2.18 12.9 6.3 39.5 72
FRUERD 0 2.63 17 5.7 43
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Fig.3 Test platform of the transparent soil reservoir
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landslide model device
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Fig. 4 Schematic diagram of the transparent soil

reservoir landslide model test system
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Table 2 Parameters of similarity ratio between prototype and model of the transparent soil landslide
SEYEH W KB /m YL /m 7 i /m 2/ (kN/m?) % J1/kPa FEHES /()
Jr Al 400 240 160 25.2 43.5 35.2
Fo 2 0.5 0.3 0.2 12.9 39.5
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Fig.5 Scattering field of transparent soil landslide under

laser excitation
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Table 3 Transparent soil reservoir landslide experimental

conditions
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Fig. 6 Landslide deformation contour map at a water

level rise and fall rate of 5 mm/min
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Fig. 8 Landslide deformation contour map at a water

level rise and fall rate of 20 mm/min
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Fig. 10 Displacement change curves of surface
monitoring points at different water level rise and

fall rates
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