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Numerical study on mechanical characteristics of pile groups of wharf
foundation under lateral and vertical cyclic loadings
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Abstract: Based on a liquefied natural gas terminal wharf project in Tianjin, the finite element software ABAQUS is used to

study the mechanical characteristics of pile groups of wharf foundation under lateral and vertical cyclic loadings, and the
>

influence of cyclic period of lateral and vertical loadings is discussed. The results indicate that under the lateral and vertical

cyclic loadings, the stress of piles redistributes, the shaft force of piles increases, and the side resistance decreases. The increase

amplitude of shaft force row piles is the largest. The range of side resistance is mainly concentrated in the area of more than 1/3

resistances of piles no longer change and tend to a steady state

resistances of the middle row piles decrease. When the cyclic period reaches a certain value, the shaft forces and side

—_

of pile length. The cyclic period has great influence on the stress redistribution: with change of the cyclic period, load
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distribution of piles adjustes gradually, the shaft forces of front and back row piles increase, and the shaft forces and side
Key words: lateral cyclic loading; vertical cyclic loading; pile group
0 35l

RISk N L35 Pkt X s +
Tk, EARE w KR O 2. i Sk AR B
B H B, AEBOR S MHAFATAD Sk 440 A AR A 2
KIMERR, JREMEIR BRI 8E  5 2,

2 0T REE P SRR R AR TS AN T L
(%2 JI R O T B 2

IR AR, 26 7T 1) A0 8 1) X 9 A fr R 5 VR R
BENE AT R ORI AR 3Bl 52 2%, AH OGSOk 2D
— e o W SRR G . B BEIE ST T XU G 2R
T BBE (1) ) e, F8 XA A VB
[ Py S22 2 K AR R e T e e by METVURCP AR R, WESH S, Bk Sl e o 1) in 2
Fig Hh F T A A 25
PIVERT, A -t SRR T, AL AH BRI NI
FESSAE, BEN AR BB AT, R TR

I TN, I LAY SR A v B et

Wi EE: 2015-03-26



52 ot TR R

2015 4F

CE s PR S BRI T T 3X 3 RENEAE
[ RKPRF BN 250 T HEE S AL S BT A, 45 Bl
5 [ T 2R, BRI PR A B g ok 7Rk
]y AP AL T, AT AR SZ IS R T
b, AR ROR T AR, EIRBEIUR ] T /XA 1
TR, SR AR B PEAN R T2 [ AR AT 2
(EORS TR (R AR R PRI U BT XA A

AR I BAE A T VEDT I T S R AE XL
AR B IR PR, M T A3 N 280 R 11
HIHES ks JRHERERI 32 ke, 18 T AR IR
SEHESZ II PR RS

1 ISR REH

T KRRl (LNG) TR TR K
HEHEDX, MU R LA AR L X, HE I R TR
KM 450 m, JH18.0s, SiSLIEMAL X, 5k
FIZKIAR 18.00 me 5315 B US4 8.20 mX 32.20
m (KX 58), KH 3X10 BEpEIEAE, BipEK 50 m,
PEAE 0.8 m, P&l 1 A0 S BERE 351 1T S AR A &

ISR L RS %ﬁ”ﬁ & £%320,320 %%,
82mx322mx 0.5 x —Tar
0.00( RETH ) . [ -1
PR~ oF 00
©-5.50 () | il _‘_‘_I:
C307:HE i L
WES0m, BEZ08m 8 | &
©-23.50 (RIRIE L § S X
H N
o
2 [eee
| leesly
LT T
v=50.00_(HESRFSER) u I 820
(b) BERATEE
(a) HTE R #fir: om

1 853K & B H E R AR EE
Fig. 1 Section of wharf platform and layout of piles
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Table 1 Physical and mechanical indices of soils
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Fig. 3 Distribution of shaft force of wharf trestle platform
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