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Strength characteristics of slip zone soils of Tongjiaping landslide in Three
Gorges Reservoir area based on seepage-ring shear tests

MIAO Fasheng, ZHAO Fancheng, WU Yiping, MENG Jiajia

(China University of Geosciences, Wuhan 430074, China)
Abstract: The slip zone soil plays an important role in controlling the deformation and evolution of landslides. It is of great
significance to study the strength characteristics of slip zone soils under different seepage conditions for the dynamic stability
evaluation of reservoir accumulation landslides. In view of the current weak researches on the seepage-mechanical properties of
soils of reservoir accumulation landslides, the Tongjiaping landslide slip zone soil in the Three Gorges Reservoir area is taken
as an example to study the residual strength characteristics based on the ring shear tests under different seepage conditions. The
ARS ring shear apparatus and the self-developed coupling devices for seepage-ring shear are employed to operate different
shear modes of cyclic seepage pressure on the strength variation characteristics of the slip zone soil. The experimental results
indicate that the phenomenon of ‘strain softening’ easily appears, meanwhile, it is promoted by the increase of seepage cycle.
Additionally, the seepage cycle significantly weakens the cohesion of the slip zone soil. Moreover, under the same shear stress
condition, the change trend of the shear stress under the action of seepage is basically the same, however, the residual strength
is negatively correlated with the seepage pressure. The research results reveal the weakening laws of mechanical strength of the
sliding zone soil under seepage cycle, which provides a basis for the studies on the mechanical mechanism of accumulation
landslides under reservoir operation.
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Fig. 1 Plane of Tongjiaping landslide



1482 Hs

2023 4E

500
- 310°
450 -
400 -
350 -
£ i
w250 b1 %j/{é
B
B 72552 /;/:”/

150 £
100

50

B

’ WSORBUR
WAL Wz =gRERS

g it T

W AKfisk

0 100 200 300 400 500

600 700 800 900 1000 1100 1200
B E$/m

2 BRIEERAEE
Fig. 2 Profile of Tongjiaping landslide
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Fig. 4 Schematic diagram of seepage tests
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Table 1 Basic physical and mechanical properties indexes of slip

zone soil
KE W KRBT Bk W N
o ¥ +
wk o wk o wm omem owo oY A
/% /% (gem?) WEE % ° ”
19.58 2943 1.1 272 289 178 M

el




BTH iR, 55

BB - IR U 10 = 0ok P X B 58 P S0 oty o VI 1483

AN LR EB0%
e58333888

FIH
8

i

-

RS
T

1 1 1
10! 100 107!
Bif2/mm

5 B BRI ATERZE
Fig. 5 Grain size distribution curve of soil samples
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Table 2 Scheme of seepage-ring shear tests on slip zone soil
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Fig. 6 t-s curves under different cycles
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Fig. 7 Residual strength characteristics of slip zone soil under

different cycles
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Fig. 10 Residual strength envelopes of sliding zone soil under
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Table 3 Residual strength characteristics of slip zone soil under

different change amounts of seepage pressure
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Table 4 Residual strength characteristics of slip zone soil under
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