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Analysis on stability of underwater embankment
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Abstract: In order to study the stability of the embankment under complex underwater filling conditions, the finite
element software GeoStudio was used for the analysis. Based on the Qiandao Lake Reservoir section of the Qianhuang
Expressway, the influence of underwater embankment slope and the weak layer was considered. After comparing the
deterministic analysis with the probabilistic analysis method, the following results are obtained. The slower the slope of
underwater filling, the smaller the thickness of the weak layer, and the higher the safety factor of the embankment. The
weak layer has more influence on the stability of the embankment than the slope. Considering the uncertainty of the shear

strength parameters of the soil layer, it is concluded that in the presence of weak layers, the embankment failure

probability is the lowest when the slope of underwater fillingis1 : 1.3.

Key words: stability of embankment; slope of underwater fill; weak layer; GeoStudio

it

0 3

A2 s A PR A (L BT, BRI
i P ) R A 4 it 0 Ve S R 8 1a ' I R R BT I
AR . — IR K B F AT K 4R,
S A e 5 IR LA 2 8] T BEAFAE — € BRI v
99)7, MBRFMEONE R, —RARKERK R # 4
IREATAEIANE R, AN FK T U S 35 R A0
552 AR 20 B S A E PRI G, M 20 1%
MIEHIZE

A
at]

Yrks HEA: 2020-09-14
EEWBR: Wira sz RHLIH (2019035).
TEHEN:

B LN SR A R i S 3 1
FRE, SR SRR EMEREAT T T, XIRM B
SR ESIRIX IR, R TR R AN
MBI A0 R T R S HORR E VERG R . 3 W] R A 2
N 38 S B IR M 19 R R L AN 88 S 3R
T ERSERREVE RN, SRR NI SR R
FEBRE F SRR, 2 IR SR K R AR

M0 H B 0T 7T 35008 1 22 45 R BORVE A R IR A2
SETE, SEBR b —ANE 1% 2 R AT R AR AR
IR IFEAT FLARIIBR R, 24 R B R 3 3t vl

BIL (1978—), 5, WHLAMA, S TR, FEMNFEEAEEGEE 5T, E-mail: 107604815@qg.com.

“HEWAIESE: INVES (1981—), B, WL, ml#EdR, FEMNFLINI)5 07T TAE. E-mail: sunhonglei@zju.edu.cn.



5]

EL, S KR SRR SR AR E T BT 373

A2 bz 4 R BRI E AT E M. R ASC AT
T T B U PR X B TR 5, 0 R E M T
AR 5%, GE AR R B AR
SETE.

1 IEMARHTESH

5T H B g, e — b K RIS EL
16 m (1) BB PR [X e B AT 0 AT, /K SRR B /K
REFETREN 102 m, FE7KAL LT B P I A 3550
77, 76 103 m mfEb s B V&, Fa Ll kA
P =F K1 = 5

R GeoStudio %I - ERBE (1B IR E
PEEATARL M o ER D8R435 1 e B 3R I T, SR A
LS DY DTN = IS, TR AR K
W 1 B, AR AR S oA E i g, Ak
RECLR#93 N s KR L o 5 AR A R R 7R SR 3
#% Mohr-Coulomb [ EEAE SR IE MR, F15 S50
*1HUR.

SRR, JeH SEEP/W F2 it 474 1 %
RMBESBR AN, FRRBRS P RAKSERAZ
I RaE YT EAEFE SLOPE/W Hhdk AT 0 4. 7EH%
SEAR e It B 2 M 23t iz H Morgenstern-Price ¥2:
BEAT % RENTHE, SR 18 77 BRHCR H 2R IR 54
BRIAL

TESHEE A, W RMIES S sk
SHBUES 3 AGE, A BBESEIRMNIES 246, N
T RCKNPR R B SRR EE, KA 7 R AN
FHOCGORHSS! du iy K AE, N EEHE A 5 3 5 AR
S RBrHEL 0.2 F1 0.4 TEMERAIHTIS, 415 32
FasetEi B, XM Monte Carlo #likE 51, XK F
TSR IR 55 2 B0 8Y 58 B S H AT BN LI AE .

XTSRS TR PPN, — AT el g Rt

130

120
110
100

90

80

R, BIHESE R SRR BB DI, 2
13 B HE 25 FARN NI FE AR R ECR, THE AR E
ke BRUEASGES TR bR B FIRBIER pr K
iR vk, T N>, SCHEL 1000
RO, 5 LUTF

g4t (1)

pr =1- D(B) (2)

e w NREARXS L% & R BN EIME: 0 NIT%E; @
bR HEIE 2570 A BR KL

2 KTEREE K EH R KRR
EMERIFNE 77

2.1 REZRWSH

T RIS KR S S A R 35 B o) % 4
IR EER R, BERIIL S 4 R0, RE R %
WIEEN 10075, 101, 1:1.3 fil1:1.7,
[Fi) BN 285 18 21 7K T SRS B S R JEOIR 1L Ak 2 [A) AT g T
MREFE, FULEREA T AT 2R E )
BN 0mM. 1m. 2m. 3miX 4 gL, X 16 FiAS
[F] 00 SR R pAe e PR T T s, o —Fb
Il S A% T 2 fos .

A RBOHE SR INE 3 Fiw, SERKRW, £
VSRR — e, R A R A A I (AR %
MZHE N, 552 EE )y 3 m Isf, EIUIEEE ) ek
AN RS 2 A REREI C U . RS e
PITEOL T, BRIE2e 4 RA B bE A 55 2 R FE I 3 i
M REAR, TH59 )2 IAFENT 3 22 4 R BRI 143
BE. SAEEEEZEBOAT L, M2 EE 1m
MR 2 4 R BRI 729 20%. KA1 7K R
SRR S (0 A 8 M R KT SR R R v 55 JE 2L R 45
i, AT ER e A RE ST K

-10 0 10 20 30 40 50

60 70 80 90 100 110 120

1 HERETRERE (B m)
Fig. 1 Schematic diagram of calculation model (Unit: m)
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Tab. 1 Mechanical parameters of rock and soil mass

+ZE % /(kN/mB) WA E  WANBEREI(mS)  Fi% T c/kPa W EEHEF /°
WA 19.6 25 5.5x10° 25 325
KNI R B 21.9 25 1.710° 2 37
S E 17.0 30 1107 20 15
s 22.3 30 2x107 110 36
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Fig. 2 Schematic diagram of critical slip surface (Unit: m)
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