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Study of river scour effect on seepage flow and deformation
and stability of embankments
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Abstract: Whole analysis model about the bank slope (above water and underwater) and the riverbed was established to study
directly the influence of river scour effect on seepage flow and deformation of embankments by using theoretical analysis and finite
element technique. Tractive force of river, gravity stress and seepage force is considered comprehensively in the model. Moreover,
the influence of river scour on the whole stability of embankment slope is also analyzed by strength reduction FEM. The results
indicate that the maximum value of seepage velocity occurs at the toe of embankment slope; and the river scour increases seepage
velocity in slope to some extent. Horizontal displacement of the slope increases greatly considering effect of river scour. The closer it
is to the toe of slope, the bigger the increase of displacement becomes. What’s more, the toe of embankment slope suffers from the
influence of seepage flow and river scour most easily for different water levels. Plastic-strain range expands further in embankment
and riverbed, and the safety factor of embankment reduces when the effect of river scour is considered. In addition, influence of river
scour on seepage flow and deformation and stability of embankment increases with the rising of river water level.

Key words: embankment; river scour; seepage-stress coupling analysis; stability; shear strength reduction FEM

1 51 5

Fe TR S RS A, S )
LUK Tt R RS S 72 R P (K5 i e 7, 3
KRBT IR o FEMse 2 R E PR K A
RELAAWI I, IS SR AR L
R LTRSS SRES RS BRI
SR RIS NN BTG T, 5
RNV TR NS 2 R A7 =1 N B Y D DN L R

Wk HI: 2010-01-26

VA, KBRS SN A

B SRR L i R P B 0 O
S 3 7 (1) AR I A A R Bk
R IORISE, LT AR S A
(2) W A LR TS ST, R
S5 - A 3 55 K ) 096 R, 8
R R s (3) FER R A 1 A
T e AL O ST A5 P 7 W 3
foRas b, AT 1O PE I & Osman T Thorne!! ™

FEIH: T REKFIEE R AR H (No. 2008-38); ) A /KRR G135 H (No. ysk2009-01).
W—EHRAN: kTR Lo, 1968 A, 1, B, N S M LSRR K 3 FURME T/E . E-mail: zhangfzh@gdsdxy.cn



442 E= I S ) =5 2011 4F
T RGE TR, GRS Z IR s . .
kAT sk B 7, %@TE%I%M%W IRER 1 = o e T e
INTH 152 7753 A I N & K s 3 FRFLBR K s 0 (4R :

JH, HIEZ R LR M. H AT ; . .

PR RERE MBI, — o 2 AL BRI )
YER S SRR M, BIVE SRR e Il 2 L A [ o
TR, AR SR IR R Y-l 32 e 2 R 1
FESE R RVE AW, HHH IS i ft.
TR B TR, AT E
LG IR RIS 3 A 1A, BRG] i
JRURISE BTN ) AT B ANERE VE T I AE 2 o

TRAL A AESE BT TP AN IS i, 4
B S N R T3 Tl 3 RS
Wi ARTEIIFEM, IR 9 BT dAT BRIk 2 i
PERINS SRR E VRIS, A% MR G (K
FIEAE . BTN IR S AL UL MR 5t
WG Vo T B — s RS B, SR
AT BRTTVEAERT TA BB E P T 3R AT T L%
(ERFFCRRN Y, A SCHRE8] 4347 T 2 Bt LB ViR
TIRSHAR BRGNS T XU R & 7 W IR 42
I JFECEAR; SCRRIOTARS 1AL Tk 2 EIARY
R IUB LS N R A . A SRS U J1X
RS G Tl b, RN T SRS ST
BiEJ . HENIRG IR SR OK L KR
LR KRR TR, BRI T ik Rl 44 P
BB RN, IR T i g 5o
FEATI8AT BRTTIE, BRI P IRI S e B AR e
IIE- A

2 TR R OB R T
21 PRI A AR

T KRy, — RT3 /K B Y )
KFoR, HAHEESEMRIIEE. e &k

FEX KRS ZE A 55, Ghosh & Roy!" "% #
Yo 12 B A T BRI 11 () S L B D) 0 o3 AT dEAT T 52,
FEAN RO AR BT J1 3 A s . KL 1(a)~
1(c) W BB I BE TR W T B @k gz, By Y1 o0 An
WoR, AMmer, BN @ Mg g,
TE (130T R LA B 7 P i Al 2 B AR AT R A

ARSI T
WREAK Iy 2 S s,
J353 A TR AU B A o
T, =y S Q)

w

he J KT . TKIR Bk 135

B T W I PR 32 57 B )

:T:t‘:':' }/w N

() (b) (c)
Bl 1 I T BT Y ) S A

Fig.1 Boundary shear distribution in open channel flow
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Table 2 Comparisons of calculation results
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