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Prediction and Analysis of Influence of the First Impoundment of Baihetan
Reservoir on the Bank Slope Stability of Shuanghe River Section
FENG Wenkai' YI Xiaoyu' BAI Huidin' LI Dadong® YANG Jing' YIN Bao-guo' QI Yang’

( 1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University of Technology

Chengdu 610059 China; 2. Zhejiang Huadong Construction Engineering Limited company Hangzhou 310014  China)

Abstract  The stability of the leftside soil bank of the Shuanghe River in Qiaojia County in Yunnan SW China after impoundment
of the under-construction Baihetan reservoir was simulated and predicted via detailed field investigation field drilling shear test and
the Seep & Slope module coupling analysis. The soil bank slope is mainly composed of residual deluvial breccia soil that is highly sen—
sitive to water. After water saturation the cohesion of breccia soil would be decreased by 60.65% the internal friction angle de—
creased by 40.0% and the degree of influence of cohesion would be greater than that of internal friction angle. Results show that when
water level rises to 765 m and then 825 m from the current level the slope stability coefficient will decrease from 1. 238 to 1. 098 and
then to 1. 010 the decline amplitude increase first and then decrease and the slope will be in a critical state of instability after the
transition from stable state to unstable state showing very obvious changes of the seepage field. The structural damage and strength at—
tenuation of the bank slope soil under the action of reservoir impoundment will be the main reasons for the deterioration of the bank
slope stability and the deformation trend will develop from creep deformation to the overall instability during which the backpressure
of reservoir water will have a favorable effect on the underwater part of the bank slope and thus reduce the affected elevation section of
the bank slope.
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Fig. 1 Engineering geological profile of bank slope (A-A °)
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Fig.2  Rresidual deluvial breccia soil
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Fig. 3 Engineering geological plan of the study area

. www. stae. com. cn



349

2021 21( 1)
o D N
;@
® .
7 4924 4783
1 ) i3 14 ; °
5 ;6 7 ;8 ;
9 ;10
4
Fig. 4 Schematic diagram of borehole shear test
5 PV.DV
Fig.5 PV D-V relationship curves
6 Al
- (o-1)
43.1°
18.3 kPa 26.3° 6 -
7.2 kPa 60. 65% Fig. 6 Fitting curve of shear stress-normal stress of breccia soil
40.0% -
7

3 Fig. 7 Generalization model of bank slope simulation analysis
3.1 3.2

Geostudio SEEP +SLOPE ( soil-water

characteristic curve SWCC) .
765 m 825 m
° 0.042 ~0.056 cm/s SEEP Van-Ge—

. stae. com. cn



350 Science Technology and Engineering 2021 21(1)

1. 238; 765 m
1. 098
740 ~ 920 m( 12);
825 m
1.010
g 815~935 m(  13) .
Fig. 8 Soil water characteristic curve of materials
nuchten . SWCC (
8); o
765 m
765 m 825 m

10 765 m

3.3 Fig. 10 Seepage field characteristics of bank slope with
) 765 m water level
9
15 ~20 m
11 825 m
Fig. 11 Seepage field characteristics of 825 m water
level bank slope
9

Fig. 9  Characteristics of seepage field of current water

level bank slope

12 765 m
765 m Fig. 12 Analysis results of 765 m bank slope stability
( 10). 825 m
50 ~60 m
15°( 11);
° 13 825 m

Fig. 13 Analysis results of 825 m bank slope stability

. www. stae. com. cn



2021 21( 1)

351

3.4

1.238

14

825 m
1.010
765 m

765 m 825 m

Fig. 14  Variation trend of bank slope stability with

water level line

825 m 765 m

60. 65% 40. 0%

(2) 825 m

765 m 825 m
740 ~920 m 815 ~935 mo,

. J .
2007 18(3): 145448 158-459.
Wang Lansheng. Landslide investigation of vaion reservoir in Italy
J . The Chinese Journal of Geological Hazard and Control 2007
18(3) : 145448 158459.
Panizzo A De Girolamo P Di Risio M et al. Great landslide e—
vents in Italian artificial reservoirs J . Natural Hazards and Earth
System Science 2005 5(50): 733540.

I 2019 30(2): 8691.
Xiong Ruxue Xu Wanzhong Shi Dingkang. A review of the study
on the influence of the rise and fall of reservoir water level on the
stability of bank slope J . Geological Hazards and Environmental

Protection 2019 30(2): 8691.

— I 2018
40( S2) : 209-=214.
Wang Linfeng Li Lingang Yang Xun. Study on the initiation
mechanism of gravel soil bank slope instability in the Three Gorges
Reservoir Area—taking Hongyanzi landslide of Longjiang River as
an example ] . Journal of Geotechnical Engineering 2018 40
(S2): 209214.

I 2018 33(3): 74499.
Tang Hongmei Zhou Yuntao Li Junnan. Experimental analysis of
deformation and failure of soil like bank slope under the action of
reservoir water fluctuation J . Journal of Catastrophology 2018

33(3): 7499.

I 2019 19(27) : 289-297.
Yang Heng Huang Ying Zhou Dan et al. The influence of dry
wet cycle on the permeability of Yunnan laterite J . Science Tech—
nology and Engineering 2019 19(27) : 289297.

J . 2019 46(5):
136-143.
Zhou Jian Deng Maolin Li Zhuojun et al. Response law of float—

ing and reducing heavy landslide to reservoir water fluctuation in

. www. stae. com. cn



23(2): 288-295.

Li Pengyue Ba Renji Ni Huayong et al. Simulation analysis of
the influence of reservoir water level rise and fall rate on the stabi—
lity of Shuangjiaping accumulation landslide J . Journal of Geo—

mechanics 2017 23(2): 288-295.

352 Science Technology and Engineering 2021 21(1)
Three Gorges Reservoir Area J . Hydrogeology & Engineering Ge— 13
ology 2019 46(5): 136-143. J . 2013 13
8 (32) : 9554-9558.
J . 2019 40(11): 4361-4370. Deng Yonghuang Yi Wu Zhao Xinjian. Stability analysis of
Jiang Qianggiang Jiao Yuyong Song Liang et al. Model test study heavy-duty landslides under different water level rise and fall rates
of reservoir bank landslide under the combined effect of rainfall and J . Science Technology and Engineering 2013 13(32) : 9554-
reservoir water level J . Rock and Soil Mechanics 2019 40 9558.
(11): 4361-4370. 14 .
9 J. 2013 34(4): 10174024.
— J . Zhao Daipeng Wang Shimei Tan Yunzhi et al. Study on the
2017 17(18): 1824. stability of heavyweight landslide under the action of reservoir water
Li Yongkang Xu Qiang Dong Yuanfeng et al. Influence of reser— lifting J . Rock and Soil Mechanics 2013 34(4): 10174024.
voir water level rise and fall on hydrodynamic pressure landslide: 15
taking Baijiabao Landslide in Three Gorges Reservoir Area as an ex— J. 2017 17(34): 289-293.
ample J . Science Technology and Engineering 2017 17( 18): Feng Wenkai Yi Xiaoyu Bai Huilin et al. In situ borehole
18-24. shear test and its application in eluvial soil J . Science Technolo—
10 Zheng ] Yang X J Fan H H et al. Experimental study on the gy and Engineering 2017 17(34) : 289-293.
failure process of the homogeneous bank slopes of reservoir during 16 .
the water level’ s fluctuation J . Indian Journal of Geo-Marine . 2004 3(6): 974979.
Sciences 2018 47(7) : 1430-1434. Tang Liansheng Zhang Pengcheng Wang Yang et al. Experi—
11 Tang M G. Types of typical bank slope collapses on the three gor— mental study on internal and external friction and friction strength
ges reservoir J . Journal of Engineering Geology 2006 14(2): of soil J . Chinese Journal of Rock Mechanics and Engineering
172477. 2004 3(6): 974979.
12 17 —
J. 2017 - J. 2017 38(2):

419427 434.

Liu Jian Cui Peng. Influence of soil and water chemistry on cohe—
sion of soil mass: taking montmorillonite quartz sand remolded soil
as an example J . Rock and Soil Mechanics 2017 38(2):

419427 434.

. www. stae. com. cn



