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Slip Zone Characteristics of Anlesi Landslide in Wanzhou of
Three Gorges Reservoir Area
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Abstract: Anlesi landslide is a typical gentle-dip landslide forming in the red clastic rocks in the Three Gorges Reservoir area.
In order to discover the mechanism of the gentle-dip landslides forming in the red clastic rocks, the slip zone characteristics
of Anlesi landslide were studied in detail in this paper. Field investigations show that the slip zone of Anlesi landslide was
formed from a white mudstone (an incompetent bed) in Jurassic red strata by extrusion stress. The direction of the striations
on the sliding surface indicates that the latest sliding direction of the landslide is 100°. The X-ray diffraction and infrared ray
analysis reveal that the main mineral components of the slip zone are montmorillonite, illite, feldspar and quartz, et al.. The
significant character is that the slip zone contains a large amount of montmorillonite, and the sliding surface contains more
montmorillonite than the slip zone does. The results of scanning electron micrograph display that the microstructures of the
slip zone are mainly sheet crystals and directional crystal structures, and micro striations developed well. A set of tests were
conducted on the slip zone specimens to obtain the physico-mechanical characteristics. Test results show that the slip zone is
medium swelling potential slity clay, and shear strength becomes very low once the slip zone absorbs water to saturation.
The characteristics of the slip zone mentioned above make it possible to discover the mechanism of the gentle-dip landslides
forming in the red clastic rocks.
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Fig. 3 Geological profile of the slip zone of Anlesi landslide in the excavated trench
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Table 1 Direct shear test conditions and results of Y2 slip zone
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Table 2 Quick shear test results of Y1 and Y2 slip zone un-

der various conditions

%) (g/cm?)

- (kPa) 21.2

() 3445  2.02 o
S) 10. 3
(kPa) 14,2

Y1 (2)  40.68  1.97 che
5 O 8.2
- (kPa) 2.6

(3) 4573 1.91 che
s O 2.6
- (kPa) 22.4

(I 24,01 1.80 che
s O 13.2
- (kPa) 13.2

Y2 (2 28.07 L77 che
5 O 10.0
- (kPa) 1.6

(3) 32,97 1.73 che
s 1.9

c'=70.2 kPa
¢v: 1 90

¢=79.2 kPa
#=17°

00 700 800 900

0 100 2(.)0 300 400 560 6
o (kPa)
6 Y1
Fig. 6 Mohr circles at failure and Mohr envelopes for both

total and effective stresses for Y1 slip zone soil

2.6 kPa. Y2 . ,

( ,2001).
5.5.2

b

100,200,300,400 kPa. 6 Y1

¢=79.2 kPa,$=17. 0%
¢'=70.2 kPa;$'=19. 0",

( ,2005) ,

[@D)
5 (2)
. (3
(4D
References

Cui,Z. Q. ,1993. An Introduction on Safety Evaluation of the
Three Gorges Reservoir Shores. Bureau of Geotechnique
of Changjiang Water Resources Commission, Wuhan (in
Chinese).

Huang,R. Q. .Zhao,S. J. ,Song, X. B. ,et al. ,2005. The for-
mation and mechanism analysis of Tiantai landslide, Xu-
anhan County, Sichuan Province. Hydrogeology & En-
gineering Geology,32(1): 13— 15 (in Chinese with
English abstract).

Jian, W. X. , Yin, K. L. , Zheng, L. , et al. , 2005a. Formation
mechanism and slide prevention methods of soil deposits
at the toe of Anlesi landslide in Wanzhou. Earth Sci-
ence—Journal of China University of Geosciences, 30
(4): 487 — 492, 1507 (in Chinese with English ab-
stract).

Jian ,W. X. ,Yin,K. L. ,Ma,C. Q. ,et al. ,2005b. Character-
istics of incompetent beds in Jurassic red clastic rocks in
Wanzhou. Rock and Soil Mechanics,26(6):901—905,
914 (in Chinese with English abstract).

Liu,H. X. , Wang, X. B. , Wang, Y. P. , 2002. Landslide fea-
tures and stability analysis of horizontally bedded rock
mass in the TGP reservoir area. Yangtze River,33(5);
18—20 (in Chinese).

Luo, C. , Yin, K. L. , Chen, L. X. , et al. , 2005. Probability
distribution fitting and optimization of shear strength

parameters in sliding zone along horizontal-stratum



[o2]

677

landslides in Wanzhou City. Chinese Jowrnal of Rock
Mechanics and Engineering, 24 (9): 1588 — 1593 (in
Chinese with English abstract).

Standard of People’s Republic of China, 1999. GB/T50123,
Standard for soil method (in Chinese).

Tang,D. K. ,1997. Application of system engineering geolo-
gy to landslide analysis. Yangtze River,28(1): 33— 36
(in Chinese).

Wu,S. M., Li,R. G. ,1994. Numerical simulation on forma-
tion mechanism of Wanxian landslide groups. Hydroge-
ology & Engineering Geology »21(6): 14—17 (in Chi-
nese with English abstract).

Xiong,C. R. , Tang, H. M., Liu, B. C. , et al. , 2007. Using
SEM photos to gain the pore structural parameters of
soil samples. Earth Science—Journal o f China Univer-
sity of Geosciences,32(3):415—419 (in Chinese with
English abstract).

Yin,K. L., Wu, Y. P., 1998. Systematic researches of one
special paleo-landslide in the Three-Gorges Reservoir.
The Chinese Jowrnal of Geological Hazard and Con-
trol ,9 (Suppl. ): 200 — 206 (in Chinese with English
abstract).

Zhang,]J. X. ,Jiang, S. H. ,2001. A brief discussion on prop-
erties of swell soil and stability of foundation in Dangy-
ang-Yichang speedway. FEarth Science—Journal of
China University of Geosciences, 26 (4) ;424 — 428 (in
Chinese with English abstract).

,1993.

)

, 2005.
,32(1D): 13—15.
,2005a.

: 487—492.
. s »2005b.
» 26(6):901—905.
. , 2002.
,33(5): 18—20.
s 5 2005.

24(9): 1588—1593.

,1997.
,» 28(1): 33— 36.
s , 1994,
, 21(6): 17—21.
, , s 52007, SEM
. — , 32
(3):415—419.
s , 1998.
»9( ): 200—206.
s ,2001.
— ,26(4) .
424—428.

.GB/T50123, 1999.



678

33

g =ry b 1 J

JERS Y L A Rl 4 R 4 1

o

L T T I T T ]
[ £, =

M6 VLR L P

%

"

e



