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Mechanism of sheet-pile wharf with barrier piles
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Engineering, Tongji University, Shanghai 200092, China)
Abstract: The main problem for deep-water sheet-pile wharf is how to deal with the earth pressures acting on the front wall,
which dramatically increase with the excavation depth. The design idea of the barrier-pile structure is as follows: a row of
barrier piles are constructed in front of the traditional sheep-pile wharf, and part of the earth pressures acting on the front wall
are shared owing to their barrio effects so as to reach the condition for building large deep-water sheet-pile wharf. Using the
developed analysis software for soil-structure interaction based on ABAQUS, the NHRI double-yield face elastoplastic
constitutive model is employed to simulate stress-strain relation of soils. The constitutive model based on contact mechanics is
used to simulate soil-wharf interaction. The mechanism and effect of barrier piles are studied, the distribution rules of earth
pressures at the two sides of the front wall of the sheet-pile wharf with barrier piles are discussed as well as its deformation and
distribution of bending moment. By comparing with the sheet-pile wharf with single anchorage, the deep-water sheet-pile wharf
with barrier piles is validated.
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Fig. 1 Sheet-pile wharf with barrier piles
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Table 1 Physical and mechanical parameters of soil
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Table 2 NHRI model parameters of soil
TE ¢ ¢ R
b 0 320 0.92 476 952 038 0.012 0.5 0.91

K Kur n Cq n4 rq

= HEFRTHESTIRE R AL
2.1 EBHEEES5i0RMHE

e RNHTD SO\ m) S5 M PIRFR P, I8 FR I AL
N, A SR E R . RE 60 m, K 80 m,
BEfE (AR 5.5 me S KA [ (1 A0 2 A7 56
UE, EPEBERIVE R IEAR G R, B AT,
HEE R AN TR R 5.5 m, WSS (HAmD)
J7 ) B E AR, BATIEEE R 2.75 m, BEAR S AT
U 02 T 0 2 2 A 2 1.375 mo



510 SLEAR,

S5 AT SRR K 1) AR LRE 1747

2.2 ihELERIEE

SRR KK, w60 m, K2R 80 m,
WEEA 5.5 m, W1 2 Fion. ALK EE Kb,
PPl R PR L8 R s ARtk Bt £, R
FZS 52 AR B76 (C3D1OM) AELfBl, AR 18y v A%
K Z K FH w AKOR it R TR 08 e A R R AR AR, LA AR
ZHNE 2 PR

2 HEIREIE
Fig. 2 Model of soil foundation
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Fig. 4 Lateral displacements of front wall
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Fig. 5 Lateral displacements of barrier piles
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Fig. 6 Earth pressures on front wall at landward side
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Fig. 7 Earth pressures on front wall at seaward side
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Fig. 8 Earth pressures on barrier pile at seaward side
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Fig. 9 Earth pressures on barrier pile at landward side
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AT
-0.06 -0.04 -0.02 0
. - :
/ ’ 15
/
/
! 10
1
|
415
N N \E
Y
i
N 20
— AR S
Y-
o 125
30
35

B 12 AIigk TR
Fig. 12 Lateral displacements of front wall
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