e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

BT HBRAIRERAR EKRZM T HERE DR

#EE, HEAKX, F28, XL, F T, FAi

Research on landslide stability under different water content conditions based on the dynamic residual strength
WEI Zhanxi, XIE Dongwu, WU Yuanzhao, MA Wenli, LI Yuan, and LI Wanhua

TEZL L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202104055

LT RO H A R

Articles you may be interested in

BRI B S K R AR R AE B R 18 TR 1520
Characteristics of moisture content variation of loess under seepage and its influence on tunnel engineering

TR, B, I, T K OSCHBT TR HJT. 2021, 48(4): 41-47
RN 3 e AR AR ANIS Tt B i PERE R RR G o0

A coupling analysis of unsaturated seepage and progressive failure of an expansive soil slope
e ik, 55N, BEXk, TKFEVK K SCHILTE T /M5 2020, 47(4): 132-140
AR D2 R AR AR L R KB B RRAIE B B S R RS E R AL

Rainfall infiltration characteristics and numerical simulation of slope instability in the basalt residual soil in the coastal area of Southeast

China

SRR, sk, SR, Phoik, AROIE, EAE K SCHIBU TR 2019, 46(4): 42-50

BT IE AN LAY ST P 8 i 538 Mo

Rapid remodeling of three—dimensional terrain and stability analyses of landslide based on UAV

SR, ELREEE, BN, T30, FERRAY K SCH BT T AR BT 2021, 48(6): 171-179

BETA BRITH A F 7 SCAK R AR b S 3 R T A2 23 W

An analysis of rainfall infiltration of expansive soil slope based on the finite element software custom constitutive model

ey, FAaWL, BRI, RO, i K SCHLS TR 2021, 48(1): 154-162

FML AT X AR e i A A st
Optimal design of the high geogrid—reinforced slope at the airfield of an airport

B, PR, AP K SCHILURR TR, 2021, 48(6): 113-121




Vol. 49 No.2 FRK o TR %495 52
Mar., 2022 HYDROGEOLOGY & ENGINEERING GEOLOGY 2022 4FE 3 A

DOI: 10.16030/j.cnki.issn.1000-3665.202104055

BN A, IR, PR A, A5 BT S S SR AR I AR R KRR T I SORUE PRI [J]. K SCH SR TR M5, 2022, 49(2):
126-136.

WEI Zhanxi, XIE Dongwu, WU Yuanzhao, et al. Research on landslide stability under different water content conditions based on the
dynamic residual strength[J]. Hydrogeology & Engineering Geology, 2022, 49(2): 126-136.

E?Zﬂluﬁﬁ’—?—'%ﬁ BAESKESZET
BIEEEEMR

éﬁ&§1’2’3’4,i§ﬂ‘?ﬁﬁi5,753-‘1@‘7’:1’2’3’4,%i#Ll’l}A,? 7,51234 7;—\27.,,4‘1234
(1. HHEBFRBERTIER, FiH BT 810007;2. FiHELES AL,
FiH BT 810007;3. HAEAFBEMAELERE, HE &T 810007;
4, HEHEARRFERY EREHEIEARFR P, FiH BT 810007;
5 AIFRKFEIRIEFERTEALS TRZ, EFE 200092)

WE: KEFEWNSTERYE LA RIEERIR, ettt B2 o, W7 45 Bl & KR AR R BUR R S IR T RBR AR . %
B0 1 A B AR AR RS R o B 08 X — A8 Al i AR R A L BR AR RO S AR, 05 A ShAS BR AR B B 0 AR AR Ak AR A AR T N
B AR K R AR I I RS E M Y R R . R T, SCEEXF P Ry B R T I T R T AR A AR, i i B
RBGH W £, R BRI E T W - 1222805 SRS R, I3RS B #5775 T sh A8 5% A0 5 Y by A% #1 Ak 5
R, BT SR P SR A A TR R KRB B R B B . 45 R K SR B i A A5 e B P RE S
VR, VAR A B2 R AR BT BY 5 T T MR R AR, SR AN R S A S = R RO AR o N T AR AR R S R e
FHE ST 110 R AR BR AR AR T b I AR T IR e AR, 25 SR R IR A S K AT 20% B, RER A TE AT 2k SR i AR 2
P X5 245 K B B 229% B, Bh b B3I B 72 AR 9B 1 X R R B8 W B s 24 A K RGE B 249 W, 880 Xk T B E, Wkl
AN ASTEARDS, I T3 2677 A ik 2448 ; 28 7K 33K 5] 26% I, 1540 T2k RO 25, e 2% 1 i 98 0 X R i 3 T 1100 2 B 5 7
IR B SRR AE & BE WD o SR TT A 56 1 B A RS PEATF 9T R 1 — E B IS AR I .

FHEIR): BIASERAIRL; SR NSRRI SRR e s B AR AL

FEDES: P642.2 XHRFRERD: A XEHRS: 1000-3665(2022)02-0126-11

Research on landslide stability under different water content
conditions based on the dynamic residual strength

1,2,3,4 23,4 1,2,3,4 1,234

, XIE Dongwu’, WU Yuanzhao***, MA Wenli"***, LI Yuan"***, LI Wanhua

1234

WEI Zhanxi ™~
(1. Qinghai Environmental Geological Exploration Bureau, Xining, Qinghai 810007, China;
2. Qinghai 906 Engineering Survey and Design Institute, Xining, Qinghai 810007, China;
3. Key Laboratory of Environmental Geology of Qinghai Province, Xining, Qinghai 810007, China;
4. Qinghai Geological Environment Protection and Disaster Prevention Engineering Technology Research
Center, Xining, Qinghai 810007, China; 5. Department of Underground Architecture and Engineering, School of
Civil Engineering, Tongji University, Shanghai 200092, China)

Wi B EA: 2021-04-20; 1EiTHEA: 2021-08-18 K FMIE: www.swdzgedz.com

E¢WH: BFEARBFREESTUE (41977227)

E—EE: WHE0977-), B, AR, m G TR, W55 1)y MR K BT K E B R - E-mail: si17939108307@163.com
BIRAEE: AR (1980-), B, W4, W TREIW, HF55 7 10 S i FEESE TR . E-mail: yenuo557478941@163.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.202104055
https://doi.org/10.16030/j.cnki.issn.1000-3665.202104055
www.swdzgcdz.com
mailto:si17939108307@163.com
mailto:yenuo557478941@163.com

2022 4F

BG4 BT A AR A IR B RN TR K AR T I AR R MY

- 127 -

Abstract: Long-term rainfall causes progressive damage to a slope. In this process, the slip zone soil will reach the
residual strength under different water-containing states with the change of water content. The traditional strain
softening model cannot accurately express the dynamic characteristics of the residual strength of the slip zone soil
during this change, resulting in difficulty to get close to reality in the simulation of the landslide development
process. The strain softening model that involves the dynamic residual strength can more realistically simulate the
development of the stability of the landslide when the water content changes. Based on this, the field investigation
was carried out on the Kualiangzi landslide in Zhongjiang County in Sichuan, and the slip zone soil was obtained
through the on-site shaft. The ring shear test is used to study the relationship between the mechanical parameters
of the slip zone soil and the water content, and a strain softening model based on the dynamic residual strength is
established to simulate the development of the Kualiangzi landslide when the slip zone soil is at different water
content stages. The evolution process of the landslide through the evolution of the plastic zone and the sliding
surface is analyzed and compared with the current failure characteristics. The research results show that the
increase of water content makes the shear resistance of slip zone soil attenuate significantly, the peak and residual
shear strength decrease almost linearly, and the residual strength parameters show the characteristics of cubic
attenuation. The strain softening model established based on the attenuation law of residual strength parameters
simulates the deformation and failure process of the Kualiangzi landslide. It is found that when the water content
of the slip zone soil is less than 20%, the slope only produces a plastic zone at the front edge; when the water
content reaches 22%, a plastic zone and a non-penetrated sliding surface begin to appear in the middle and upper
parts of the slope; when the water content of the slip zone soil reaches 24%, the plastic zone tends to penetrate, the
landslide enters a state of accelerated deformation, and tensile cracks are generated on the slope surface; when the
water content reaches 26%, the landslide is in a state of instability, and the development of the tensile plastic zone
and failure surface of the slope is highly consistent with the current failure characteristics of the landslide. The
results can provide a certain theoretical basis for the stability study of related landslides.

Keywords: dynamic residual strength; moisture content; strain softening; slope stability; numerical simulation
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Fig.1 Plan of the Kualiangzi landslide
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Table 1 Shear strength parameters of the slip zone soil
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Table 2 Physical and mechanical parameters of the rock and soil layer
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Fig. 9 Distribution of the plastic zone in the Kualiangzi landslide
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Fig. 10 Development process of the failure zone of the Kualiangzi landslide
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Fig. 11 The failure mode of the Kualiangzi landslide
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Fig. 12 Dynamic change characteristics of safety coefficient of

the Kualiangzi slope
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