PRRYRE LSRN

THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

% K THREFIEHE S A E R R B U3 B A

IWE, B A, # M, ke, £ F

Analysis on the mechanism of bank slope sliding considering the effect of reservoir water fluctuation and sliding zone
weakening

WANG Linfeng, XIA Wanchun, RAN Jian, ZHANG Jixu, and CHENG Ping

TELEIEE View online: https:/doi.org/10.16031/j.cnki.issn.1003-8035.202204009

FAT AR IR HA S R

Articles you may be interested in

HB T KB TN SRR T A A RIS T Y S

Influence of groundwater seepage on stability and deformation of colluvial deposit landslide: taking Chunfeng Landslide group in Anhua

County of Hunan Province as an example

BNR, S EE, AR, JORE o E TR E S PR 2020, 31(6): 96-103
BB IBGAR 22 R 4351 5 b5 DR 1A B4 0 3 ) A2 DX K

Landslide susceptibility assessment based on multi—scale segmentation of remote sensing and geological factor evaluation

ZESCUH, AR H T E S BTR A 2021, 32(2): 94-99
TR 4 XU B B 1A T AR AR B o0 B

Analysm on the effect of freeze—thaw on landslide prevention projects in seasonal frozen soil area

Wik, £, ZHEE EHECE S5BhR 2R 2021, 32(6): 82-89
A TR W 3 PR S BT S 25 B TR A i

Causative analysis and comprehensive treatment of the Jiangdingya Landslide in Zhouqu County of Gansu Province

gk Tk, A Ae, TORHG, ke, skEAE hEHLETR 35 5 PG 2R, 2020, 31(5): 7-14
BT AU Z b B BT S b RO A WD R Ge vt 5 5 ik

Design and practice of high precision landslide displacement monitoring system based on VRS

SRS, FEES, B, TR, 2Rk P IEMLTCRE SBASE. 2020, 31(6): 54-59
IR R DX AR IR B WAV 22 o o S AR AR

An analysis on the destruction mode of Wuxia scissors peak down the shore slope in the Three—Gorges Reservoir area

TV, WA, SO, sk, FRY, Ik, B o E MR E S PG AR 2021, 32(5): 52-61

%&1[&1!’[ AUIN % ’ %/E‘FE ﬁlﬂfﬁ ANy


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202204009
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.12
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.13
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-10
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.05.02
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.07
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.05-06

o 34 % 5 2 e [ 5 UCE 5 B IR A A Vol. 34 No. 2
2023 4F 4 H The Chinese Journal of Geological Hazard and Control Apr., 2023

DOI: 10.16031/j.cnki.issn.1003-8035.202204009

FARUE, BT A, M, S5 25 B K THRE AN 55 AR T B R SR L AT (9], Th B BUR S BAE Rz, 2023, 34(2): 30-41.
WANG Linfeng, XIA Wanchun, RAN Jian, et al. Analysis on the mechanism of bank slope sliding considering the effect of reservoir
water fluctuation and sliding zone weakening[J]. The Chinese Journal of Geological Hazard and Control, 2023, 34(2): 30-41.

ZREXKFAEMBEEBUERANEREEIH S

EAEL BT AL B A Rkl A2 2
(1. ERZE RPN KA KBRS AR ERT SR TRAELERE, TR 400074
2. A REGEERAFARFEELE LR RERAELZIKRS), @) &4 610059)

FEEE: L) = R PR X K IR B O IS &, SR FHBRR A0 AT S B A L B D 5 B, MR T M A SR S AR T SR T B

%ﬁzﬁﬂﬁ{%iﬁ' i HI I, I Geo-studio A FR IC R JF 43 A1 1 FE 7K AN [8] T o 8 238 06 T e oo P 9 % ), 48R 1 PEOK FHRRAE TR
BB R A B RS K S AR AL . BEIR R I (1) B8 115 8 5 IR A A8 Ak SR W A 5RO 5 1k B9 56 1R

., BRI R B I, AR WK B R R AR R BT 0 R T S T, FR R S A A L A S IR R R (2) BEAK AR R P,

1A P9 AL BR K R 7 5 T A B, KL T A S 6 B 3 Ak Wb T K i BN R, TR R R, AL R K R 7 AR AR KR, 98 TR

Bl MR, W R R A Ak A, R R T T T U IR (3) BE K A A 175 m [ B 145 m, oK S T8 B 0 T 3k 1 R 7 B R R IR

T38.19%,@@ﬁ%ﬁﬁ%ﬁTzz.zo%,ﬁiﬁ?ﬁﬁ@ﬁ%ﬁ%%ﬁ168.64kPa %ﬁgsﬂ@ B e K 7E 220 63.45kPa. LA EAr 4518

550 T Ay 5 K e VML A B L R R LR I K AR T O R I B it 5 B 2 A B RS O 1
R R: B K TR R W IR B WR E M5 Geo-studio; zm%)i%lz
FESZES: P642.23 XHERFRER: A X EHS: 1003-8035(2023)02-0030-12

Analysis on the mechanism of bank slope sliding considering the effect
of reservoir water fluctuation and sliding zone weakening
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(1. Key Laboratory of Geological Hazards Mitigation for Mountainous Highway and Waterway, Chongqing Jiaotong
University, Chongqging 400074, China; 2. State Key Laboratory of Geohazard Prevention and Geoenvironmental
Protection(Chengdu University of Technology ), Chengdu, Sichuan 610059, China)

Abstract: This study focuses on the Liangshuijing landslide in the Three Gorges Reservoir area, using theoretical analysis and
numerical simulations methods to construct a strength weakening model for the sliding zone and proposes a criterion for
seepage-driven landslide initiation. The influence of different water level rise and fall rates on landslide stability is analyzed
using the finite element program Geo-Studio, and the evolution laws of bank slope seepage field under the rise and fall of
reservoir water and the starting and sliding mechanism caused by seepage are revealed. The research finds that changes in
seepage pressure and time are crucial in weakening the strength of sliding zone soil. Once it reaches the critical strength,
seepage causes pressure shear failure, leading to the initiation of the landslide, which progresses from local to overall failure.
During the reservoir water level rise and fall process, the hysteresis of pore water pressure in the slope body is evident, and the

rate of water level change affects the response time of groundwater in the slope. A faster rate of water level change leads to a
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greater change in pore water pressure, more driving force from seepage, and a faster change in landslide stability and a closer

approach to progressive failure. When the reservoir water level drops from 175 m to 145 m, the normal stress on the sliding

surface of the Liangshuijing landslide decreases by 38.19%, and the shear stress decreases by 22.20%. The maximum decrease

in the effective normal stress is 168.64 kPa and the maximum decrease in shear strength is 63.45 kPa. The above findings

provide a scientific basis and theoretical methods for the analysis of landslide initiation and sliding mechanisms, instability

research of reservoir bank landslides, and emergency prevention and control engineering.
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Fig. 1 Analysis model for seepage-driven landslides under pressure

shear failure
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Fig. 3 Typical geological cross-section of the Liangshuijing landslide
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Fig. 4 Morphological characteristics of the sliding surface of the

Liangshuijing landslide
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Fig. 8 Inversion of shear resistance parameters for the sliding zone soil
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Fig. 10 Initiation and evolution mechanism of Liangshuijing landslide
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Fig. 11 Finite element model for seepage analysis of

Liangshuijing landslide
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Table 1 List of calculation parameters for Liangshuijing landslide

gk B GPa N FE/(KN-m™) Fh5 1/kPa P EESEE A1 /(°)
PR HAN PN M A PR A

HEZN 24 0.2 25.1 253 5650 5420 47.04 43.80

T 3 0.4 23.0 23.8 19.17 14.41 25.03 24.29

HERES 3 0.4 23.0 23.8 21.48 19.29 34.83 27.68
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Fig. 12 Evolution of groundwater seepage field of Liangshuijing landslide under the action of reservoir water level rise and fall
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Fig. 13 Stability change of Liangshuijing landslide under the action of reservoir water level rise and fall
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Fig. 14 Variation of average displacement of Liangshuijing landslide

with precipitation over time
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