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Study of Man-made Embankment Stability Analysis
with River Scour Effect
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Abstract; According to the defect of the embankment due to the river scour effect, a coupling analysis
method of the river scour prediction and the slope stability analysis is established. First, based on the
neural network method, the deformation prediction of the embankment and riverbed with river scour effect
are made and the geometric shape of the embankment slope toe after the river scour is got. Then, the sta-
bility analysis and the stress-strain analysis of the slope are carried on to get the overall stability evalua-
tion and the deformation features of the embankment with river scour effect. The established model and
the efficiency of the adopted method have been verified by the calculate of the typical section of the Bei-
Jiang embankment. It has important theoretical basis and practical value for the operation management of
the important man-made embankment.
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Fig. 1  Structure of neural network schematic diagram

MRS AT IR EE,  [R)IPE A ] SRR S
MRS EME o SR TT IR AEAR E S AT I 1 2 T A BR - 18ty
AL BIEER - PR EN, R e ARG R iR
PEA TR Bl R A B, s X R R B L
s vl S R SR R LT R A 22 5, St T IE b
Fil J JU AR 0 1 P R R R AT T SRR
BAEMIEAL b P, XBIRALE . S
AR K s ) FIFLBR K e 04 S AT 1%
I, BRI L T AN [ A  p RRAE T YAF
SR PHR RS

TECA BIFFTEBER T, B R R T Mok i 3
B LT AP, RS E o B e . k]
AT T YR TUAA] 0 T S0 S5 S A N AR A T AR P B )
FosE BORZIR P58 i 3R R A T S R AR E PEY
SEITHITER D o AT EIRH S T K
e - LR R E MG T (Levee
Stability Coupling Model Based of Hydrodynamics Soil
mechanics, LSCMHS) , H EAKRFE N .

1) ARIEE R B TR BT I 2 B EE R RS
LRV S N3, RS 7 AR
P G AR AN T EIRRE S 1 )
MRS (ZA2I83) , AEh ol 2500 T S R A e 4y
P WIa6 26 4% 5

2) MRS R ST PR AT A 2 T A L 0
SR o JE ALK, S Bl b e i
RIS BTSRRI, PR TR E R G )
Dy Ny, 5 ol TR T OB, ARSI X R
JREE B | B8 o A AR P AR SRy PSR AL 5

3) R g U A i i BT S 2 X R
fiE, X IR DCRIRRIE s BB ZR B HE, 4a
HARALE R RBORRT L 2 R AL

BOT IR R BAE TR, JEARR AR AT
AR, FEASAE T AR SR B0 s Az
BEATEAR,  [R) i AT AR i B % A AR 4 5 2 0 HT T



20 HIlRA R AR (ASRBERR)

552 4%

ANFESEE AR (BB, 7625 & o A 0 1] B
7% 18 EN IR IR IR SR R R e, YA
AR THLE, 8T LGl 8 i 025 [ KA
TSR
3 Sl b
3.1 EAR#R

T ARACTT RS R B, T R Ui, 7K I vl
YERI O B i = E T Y, IR L SE e 2
XP N BB R e A I i e (LB 2) o

= >kt

P2 SHUORY DT AT S D B v B 52
Fig.2  River scour phenomenon of the toe

of slope in typical section
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Table 1  Section eigenvalue statistical table
By /(s S/ Z/m B*/H
1999 4 580 640 4.63 21.45
2000 5220 580 5.69 23.36
2001 4 200 620 5.59 20. 37
2002 4 340 610 4.77 22.75
2003 4210 590 4.92 20. 47
2004 4 525 630 4.83 21.52
2005 4 626 615 4.72 22.85
2006 5720 630 4.59 21.63
2007 5 680 628 4. 67 22.79
2008 5280 660 4.47 24.45

2009 5 680 710 4.47 25.85
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Table 2 Actual value and calculated value of the

embankment toe shoreline in 2009

i FjE/m SPRE/m THRE/m MIXTEREE %

-2 24.95 24.77 -0.72

51 +575 -8 44.62 46.23 3.61
-12 70.72 72.86 3.02
-2 26. 56 26.83 1.02

51 +600 -8 42.55 42.18 -0.87
-12 134.32 135.22 0.67
-2 24.76 24.54 -0.89

51 +650 -8 43.15 42.24 -2.1
-12 109.52  110.11 0. 54
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Fig. 3 River scour prediction results contrast

diagram of typical section
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Fig. 4 Computation sections before and after river scour
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Table 3 Calculation parameters

t ﬁﬁﬁ%mmwc&%¢ﬂﬂ BiE R
E/MPa  /p. B/ (em+s™)
i+ 350 0.32 10.0 12.0 1.7x10-4
SERERS 550 0.31 0.0 30.0 1.2x10-2
KEK+ 300 0.33 18.0 12.0 5.7x10-5
WURFCHES 500 0.31 0.0 26.5 8.7x10-3
SHRRRRS 560 0.31 0.0 30.0 1.8x10-2
SEIAHME 58.0 0.31 0.0 31.0 2.7x10-2
P 100.0  0.25 0.0 40.0 1.0

3.3.3 H AR5 54 RAFTRRE ST E
X W AT T AN L0 N s iR R e My
Br, AL 4, BSfakR oA E LK S, &
6, &I H 3 0 B VR 0 DX A 3 5 3k B M 7 A 8 T
RO B PR ET ) R BOR S R aass, W ]

UL A FH 2 S MR T A e 3 A T AR A AL ]
7, B AR B 6 AR R AL BT K

F4 RIDPCEMATE L2 R BOTE A RIS
Table 4  Safety factor results of the overall

stability of the slope
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Fig. 5 Overall stability analyze with high water level

and steady seepage flow
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Fig. 6 Overall stability analyze with low water level and

steady seepage flow
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Fig. 7 Additional displacements of the embankment

with river scour effect
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