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Numerical analysis of optimization of revetment structures of soil bank
slopes of inland rivers
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Abstract: The revetment structure can reduce the damage of soil bank slopes caused by water erosion, but its influences on the
physical and mechanical processes such as seepage and deformation of the existing bank slopes should be fully considered in
practice. Taking Xinmeng River extension project as the prototype, the influences of the revetment structure with clay on the
seepage characteristics and stability of bank slopes are analyzed by the fluid-solid coupling finite element method. The
calculated results show that when the clay slope is selected as the revetment form in the high water level area, the phenomenon
of "lateral seepage" is likely to occur around the revetment structure. However, there is a hidden danger of seepage failure in the
low water level area. Meanwhile, the safety factor of slope decreases due to the increase of local seepage force. In view of the
unfavorable factors of the revetment structure with clay, numerical calculations are performed to further optimize the revetment
structure with clay. Adding bagged gravel foot protection to the revetment structure of clay bank slope can effectively reduce
the velocity in the clay slope layer and the local permeability of the slope surface. Setting up lateral drainage pipes on the
revetment structure of slope in the clay-encrusted bank can improve the long-term stability of the bank slope.
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Fig. 1 Bank collapse of Xinmeng River
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Fig. 2 Slope revetment with clay in Yunnan section of Xinmeng

River extension project
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Fig. 3 Finite element model for inland river
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Table 1 Basic parameters of soil layer

sa TEE s eman VE gy M

o REEE
R Ngrem?) RELCu /(emsT) ﬁﬁ;ﬁ/k% T%i FEl/m

+FE1 1.55 —
TE2 148 14

4.0x107 12 40 6 0~2
5.0x10% 10.5 35 7 2~5
+E3 150 53  4.0x105 28 6 12 5~8
TF4 149 3.3 4.0x10* 29 6 14 8~19

A B SR CPE4P FLEBSARAA - 18 & e,
BUTHRN LACR F SE,  sAR e S b SR
B IR e A PR R o A TR e A T ) 2P 18 LA [ 7K A F
LR (7 m@FE) FATHR PR, THEE
G T N AT IB IR T, BT o
ARG FLE O S AR S0 Tk, B RiE
S5 R DA IS N R A e T R R AR
Ja X B AR AR AT SR TR, BRI
T (15 5 AT el o AT I S RS e P, U K R 1
FA CA S5 A1 fip 2R 2 N 703038 /KA T o 75 B2 30 B ) A2
B o A AR BB e IR FLBR K R F1, FAE
“soils” M B R HHTRSBRAN, AL ERHR
W J3x 538 ZBURRE . BRAh, AT R e 1
(PRI 2 EEAR LR I B 35, 0P i AR e R £
W, MR A T THE A KA BAE
REFEEEF R FLRRUK R TR 308 77

3 HELERDH

B 4 (), (b) NPk KA A T HAZK AL T 1
WRaSBIY G173 AR T R4 RN+
PIFP T2 18D o T 5 SR LR K S o Rk T
FEBIMAMN NI RIR L . AR 1 H i s
& (FLVEL) "J%1 (B4 (¢), (d)), Bhut/kirgktt
N VR L T I BT KA BT s T B T KA
i), AL RO RN T 10 f5LA 1.

B0, IRRRAERRBIER T GREED 1lG
Tk I b g

Jo=(Gs-1)(1-n) (1)

AR E A E MR R LN 0.97. ARIESUE T
AR, BRSO R SEBRiB % L R
SEHMEN 0.3, B 0.58; 8T T AR AL 7
18 0.41, FAMEERT 1.8, 7B FEEE Had -,
BE—2PHh, HNFE T AN E A R B R IE
Mr GHESE R 4 (e)), HBiHHBRERYHE
R2h, IGFHCRRTIE R, TR AT RE R AR
HIBERIN . BB R LAY AR R R I LR

AR AR T — 2% 38 T 5 Wil B3 Sy B2 »
FET “lEsEs” MEM.

a, b-fLESMi
¢, d, e-WMBRERE
f, g AMBER RN

B4 FragErREAE (FLVEL) =&
Fig. 4 Flow vectors of clay layer
*2 REMITORHNERERITES
Table 2 Calculated results of seepage of bank slope with clay

4y HEITHR TR SRR ISR
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# 3.97 0.35 0.91
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3 2.40 0.41 1.80
#2240 BRI 0.48 0.77
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Fig. 5 Calculated results of stability of bank slope with clay
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Fig. 6 Calculated results of stability of bank slope with clay
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Table 3 Calculated results of seepage of bank slope with gravel
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N KAE/m) KAbeRE  AKALEBE
#1 5.63 0.30 0.58

) 3.97 0.35 0.91

#3 24 0.41 1.80 0.97
#0240 BRI 0.48 0.77
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Table 4 Calculated results of seepage of bank slope with different

thicknesses of clay layer
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Fig. 7 Calculated results of stability of bank slope with clay
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Fig. 8 Calculated results of stability of bank slope with clay
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Fig. 9 Seepages of bank slope under scheme of "geotextile +
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