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Stability Analysis of A Highway Slope in the Three Gorges Reservoir

QIAO Suyun *2 WANG Shaohua ?, YIN Jintao 2, LI Quanlong 2, LI Shuntao?
1 Yichang Fugiang Engineering Co., Ltd., Yichang, Hubei, 443000, China
2 Hubei Three Gorges Polytechnic, Yichang, Hubei, 443000, China

Abstract: Slope stability analysis is an important research content in geotechnical engineering. The viewpoint of slope stability
analysis changes with the breakthrough of human theory and the accumulation of practical experience. In this paper, the slope of a
reservoir bank highway in the Three Gorges Reservoir area is taken as the research object. Through the field survey and the analysis of
indoor data, combined with the deformation and failure characteristics of the slope, the deformation and failure mode is determined.
The stability analysis and calculation model is established by using Geo-Studio software, and the limit equilibrium method is used to
find out the dangerous sliding surface and calculate its safety factor. The calculation conditions include the slope stability under natural,
rainstorm, earthquake and reservoir water level rise and fall conditions. The results show that the slope structure in this section is
unstable and prone to deformation and failure. Combined with the practice, some suggestions for slope maintenance are put forward.
Keywords: slope stability; Geo-Studio; limit equilibrium; safety factor

HE TR o Vi FEAR T A B = R A R A R T
B DT R BEIIR N, A LR RAEIRE L, 540N S312 A%, HATEMARERHIE, W 1 fos. &
EA=E/SUE, SYNR UL, N - Sub &0 N SR (R S g2 o Y 187~189m, T 8m, BIZETRLE 161~162m 2
WRE K TR B, TR ST ], B 40m, FHFEKL 48m, EBWEMMER L. 5
Hiag k&, o TR IR R S K e g A G KL 30m, IRANABESTH T, 2570 A R A

o EEE S BRIAZ R N BN Ja S A BRBEIR DL T i i2 B, HER
L3RG E VR R 3R T 2 N PR R B R ARE ] BE, BN O0° ~40° 5 HIGIMIYRIHHERE TG

#, NWEERRZEAREE LR 12S5. . 51k X
ShEHU R 55 SME BRI 2K 32 22y K A R K 1A = )
ﬂ’ﬂ)ié\ TR . HA, D S BB R

AT ARG B A #T, BB (3R A 32 B8« #E1E JFLAC,
Geo—Slope. Geo—Studio. ABAQUS %.

AR S DL =0 I X HE N B 3 R B T R
Geo-Studio A, BAURIR. FF. ﬂﬁ;ﬁ%ﬂﬁﬁﬂﬂl&
PUAh To, THR A A REOF ST E T, Al
Mz 4 ] 5 g4 R AR

1 TFEWR
1B R A T V] S v R A R, RS b iE E1 ERRREIRENRTEEEE

Copyright © 2022 by authors and Viser Technology Pte. Ltd. 185



@;fW$R

AKHLRHE - 2022 4553 45410
Hydroelectric Science & Technology.2022, 5(4)

PR A L R 22 R T 45, % X I 2 e 7 R R
E4 (Do) W BRI,  HEAUZE Q) A
BEYCH . M BR L, TEHOERUZ Q) R A,
Wi 2 fios. [, $EH B R Re it RS,
tzui 1 s

] wmamunx
FREAaR
[(n] meneen
=g
= »
[ e
(7 wwsixenes
] e
aa
E2 HRFHEE
F1 HEHESH
. KANE VU R T | EEEEf
LEEH / (g/cm’) / (g/cm’) C/KPa /°
WA+ 16. 66 20. 58 25 14
U
A 17.15 20. 09 18 22
A T DU 26. 26 26. 46 350 25
WA 26. 66 26.95 1000 45

2 WBIEFRE

2.1 IRRBIFR K S 4

BRI R RE LI W2 — BB AR I TR, femi
R, MR Pr TR A BRI AR A 2 i s
AT PSSR . ARSI TN RALT =R 8, 3K
PREGH ELEA I, SBOBRIRE, R RGO TR R
LIk B TRBRIRAS s RIS, S2EOKALOEIA_ETFATT BRI 5

Wi B S B i R LT RENT A T A T A AR

g5 b, MR AN I B b 5 25 R AR T R A, ORI SR A
FERHE .

2.2 fRBIEN

R DX bt TS 00, AR (3 SR P A CAD Hoke
H T B B S NE GeoStudio HY, BB RS] R4y
PR PRSP, F B WTEE, Wil 3 B

B3 it ERE

186

2.3 TRRESREAYME

SOMAIAIREE R BB A AU E A SR TRt
FRGERL Bl A J 2t E AR IR 08 T DAY L, It
SR DU A L 0T I ) 2 4 2R 5o IR R T3 95 0 W ik 55
R e PER 25 R A DU R T o0 R« RIRTOL RIREER oL
RIRME O AR AT 0L, Bk 2 fos

F2 REHETR

THK PR
T 1 [ 4 3R E A K FEILRT 175m #E K AL
, ) H A R R - K BEINRT 175m # KA +10 i3
Lok R
, 5 MR A 3 - K EHLRT 175m 5 KA -+ Hh g
T3
(0. 05g)
T4 F A MR 3+ MU RT /K AL A 175m PR 145m

FH FARIE A TEAR DG R, Al 3 fe N
PAR 3 AN 1 9ubd, srameGEmR™E; 11 %
WY, A WEAHEE; gL, SGEFE RN H,
ZERBIE, i 0k B DX bR e S i R MR ) A R
R, AU TR NI

B OKFIK B TR BT ar s, Tk
BT R LR EER: T 1 24 2B/ T 1. 15~1. 25,
T 2 B4 ZBARNT 1.05~1. 15, LA 3 L4 ZHAR
/NTF1.05~1.10. LW 4 24 ZHA/NT 1.05~1. 15,

2.4 HEERSH

RIIRTEA LR A3 g M, B GeoStudio #AH:
Xof DU AT RS, FE a0 o B B A% R R
W2 RE, MRS RWE 4 FiR.

jnﬂ)

1.051

(a) RERTILALZI
0.846

(b) RATIUIREHRH
0.847

(c) FM LU M

(d) BN TOLIR i

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



KHLRHE - 2022 455% 45430
Hydroelectric Science & Technology.2022, 5(4)

QSfVBER_

0.962

(e) HRETHIMRE W

(f) HiFE ToLds i

1.054 1.067

b

(@) FKRLLTHRETHAEZRIE N (h) KL oL e
B4 ARERIATFREETEERE

MEFRATLE B (1) BREERALF 0 R 24 R4
W, IR, HA 3 A TN 2 A RN
TR AR, WIIZOEAAE R R EI S, (2)
T TN AN FE S5 AME R R AR AE R 3 A e PR K . (3D
AL T RN L B AR, R E B
RN T AT B W X 2 A RIS AR K

3 &t

Lrey EIRETTT, 5T 458

(1) =k e A 35 5 4 32 P K AT )R TRz, 30

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

SrBUE R R KRR .

(2) ZBBRFRE, WIS P AEL I R, W
TR BRSNS, ZIIENER Gy KA TR o

(3) st o3 e e A BRI, S R AR R
FRES B A3 A A AT I Kb B, ARAR I SERR L, AT
SREGPS RS, PUbE. TSR Z B AN X+ S e B
TR T S (RIS AT LA st 22 X HoAth B3 1)
FAJEERE . TR A S K S R A

WH % SR HETHARERIE (KB
1 B e YA AL S R /K At A 720 (I H g5 A21-3-023);
WAtEHETARBEEEDH (WHY%S BXLBX1329) B
BUHERFFURR 2 —, 2015 FWIbEHE TREIHE (0
H %5 B2015126).

(&% k]

(113K &. 48 M3 XL XA 8+ A R R 5 796 5%
WA 7 [D]. HB 2 : 182 R Ak K %, 2019,
(2] E M. 1 B [ 3 o 450 6 3% 121 S48 2 M 2o 0 A7 [T].
2 A AL, 2021, 44 (4) : T3-75.
BlZ&=7, RN, hEH5 B ERELRBEEELI A
E1J1. 2+ 7%,2018,39(2) : 397-406.
[4lEA%, Fik, Pk, & £ T ABAQUS #y3 ML A4
XM EwmEF & &K UL B XK
A&,2021,40(1) : 62-65
[5] % 4 A B 3t Fu B AR 6. AF] A TR # 3#3% T4
3% : SL386-2007 [S]. At : # B AF| A H B At , 2007.
EEEAN: FEZ (1973 B, R IAEW, ZENE
BT T/, BTEH: TO4E (1983-) &, ML
R, A, TENEERIEE L HY; Fio%E, 7,
YR, TENEBMIRTLHF,

187



