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Calculation of row pile reinforcement for inland river gravity revetment
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Abstract: A study is conducted on the distribution law of soil pressure behind piles and the calculation of pile
bending moment to address the issue of the impact of pile reinforcement on gravity revetments. Using finite
element analysis method, the results show that when there is no soil filling between the pile and the revetment, the
pile is not subjected to horizontal force within the height range of the wall. The pile foundation bears the local
force acting on the pile body at the base of the revetment, caused by soil deformation, which is about 24% of the
base friction force. When dredging in front of the wall, local forces on the foundation will disappear. When the
cohesion of the soil increases, the local force on the foundation decreases. When the width of the revetment
increases, the local force on the foundation decreases. When there is soil filling between the pile and the
revetment, the soil pressure can be calculated based on the limited range of soil filling. The research indicates that
based on the above distribution law of soil pressure, using Yigong software and finite element software for
calculation, considering that dredging in front of the wall does not load local forces on the foundation, but loads a
limited range of backfill soil pressure, it is calculated that revetment will reduce the bending moment of the pile
body by about 20%. By comparing the results of Yigong and finite element calculations, it is found that the above
loading modes and calculation methods can be used for engineering design.

Keywords: row pile; gravity based revetment; local force at the base; earth pressure distribution; pile body
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i BEHA: 2025-05-26 FHBH. 2025-07-02
EEE Y 444K (1983—), B, #it, HAIRIF, AFHRE LRI HL I,



24 ARAEAR, . HEAEE AT E A KPR F oA - 157 -

Hh R RV IR P T ] A — b
SHIE, W ANELS | RUEELF, & T RO 2E
N BRI B, AR, VLR E T
HAFORKIZTTIR”, W AlE S M 1T %57
&%, ATE T8 T 45 m N9E3)] 60~70 m, fijii#
KB 3.2 m JINKE] 4.0 m, ALEHE 1T G038k Bi
Wn, Kl RREarem, xrTE R,
AT mE s R A R R IR AR LY, R AR
R, i — B St AR HEAERE AT I, AN S
EEAFFEHRAE N S R, AR R T34
AT R 7 0 AR 25 A 52

XA 05 U B BE I 18 22 4 1 19 6 35
DTEAT T IRVE s A B AR X AR A ] 47 T
BETHRO IR AT IE ST s VR AR IR A1 X AR A i [l 4
S 952 AL BEAT T B W5 RO S
X AR o B i 45 AL BEAT A BR DT o A X1 B3 A
S5OV 0F BIR A AT 47 AN TR AR o 1 5 S R AT T
G, LA AT 82 R HEARE i = T S R A S
BRI IR R R AT R G

H AP R SRR R T A, AT
SR AT BRIT AR RS s 3 23 A KL 52 i [A]
RPEAT TR0 ROE A ALHESR T 47 2 A9
I, 23 2R 5 TAA BRICE A X HEAE 25
TR, THRAR R, ASCRTT R I E AT
DAt TARR B AR S

1 ZREIERR

B0 G iE S R oy E Oy AR A, SR T
R 3.40 m, JRBUREFE-1.30 m, KT 0.6 m,
JIEARTE 5.0 m, JEARJEVE T BLRG 12 ATEdE T
R LU, HERTei R H -0, 80 m F#R%E-2. 67 m,
FERS TR FH 600 mm JRE 470 BEAR T i [ A T9 a5
2.30 m, MEEFEFE-15.00 m, $BERE S EP R 2
[ A 2Rk, 25097 Z LA 1, Bt KA I
®1,

600

2000
3.40 \
230
6004 BENE TT1
E cosmimhi+ >
I —130 ] J/'//
5000

—15.00

B 1 PFEREHEE((RS: mm; §%: m)
Fig.1 Cross-section of revetment structure
( dimension: mm; elevation: m)
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Tab.1 Design water level
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Fig. 2 Overall finite element model
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Tab.2 Soil constitutive model parameters
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Tab.3 Calculation results of horizontal strength of soil
pressure after pile arrangement ( non-gravity structure)
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5.0 0 0
3.0 12. 54 11.57
1.0 25.08 23.56
0.5 28.21 27.58
0.0 31.34 29. 45
-0.5 34. 48 29. 61
-1.0 37.61 34.28
-3.0 50. 15 51.55
-5.0 62. 69 68. 45
-7.0 75.23 82.25
-9.0 87.76 94.35
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Tab.4 Calculation results of horizontal strength
of soil pressure after pile arrangement( gravity structure)
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Fig. 3 Distribution of horizontal strength of soil pressure

after pile arrangement
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Tab.5 Calculation results of frictional force at bottom
of the wall and local force at the base of pile foundation
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Fig.4 Finite element and correction values of horizontal
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Fig. 5 Distribution of horizontal strength of soil pressure

after pile arrangement at different dredging depths
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Fig. 6 Distribution of horizontal strength of soil pressure
after pile arrangement under different cohesive forces
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Fig. 7 Distribution of horizontal strength of soil pressure

after pile arrangement at different revetment widths
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Fig. 8 Overall finite element model of reinforced gravity
revetment with pile arrangement
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Fig.9 Schematic diagram of limited range filling
soil pressure
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Tab. 6 Calculation results of bending moment of row pile
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Tab.7 Bending moment of pile body generated by various
loads during low water period
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Tab.8 Calculation results of stability of row pile baseboard
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