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Finite element method for covered sheet pile wharfs
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Abstract: The most structures of wharfs in China are in the form of sheet pile walls. The height restriction of walls is only
suitable for construction of small and medium-sized terminals. The covered sheet pile structure, adding arow of piles after the
front wall, has greatly improved the force of the front wall. As a result, the covered sheet pile structure makes it possible to
develop large sca e deep water wharfs. The structure has no mature design. In order to better design and reconstruct wharfs, the
conventional methods should be verified. The coverd sheet pile project of wharf #32 of Jingtang Port is taken as a case, and
numerical smuletion is performed by use of ANSY'S. The results show that under normal conditions of the design, after adding
piles, the moments of the front wal are reduced by about 70%, and the negative moments about 10%. The force of the back
wall does not chang after adding covered sheet pile structure. Numerica results coincide with the monitoring data, indicating
that the covered sheet piles are afeasible support way.

Key words: covered sheet pile; finite element method; monitoring

R, PR FSs TR B Bepnia e th 1P

0 31 =7

#E 50 4ok, dEAsEAeglh, BRI Sk
300 ANAAE, HILH 8591 TN Sk . Bt T
ST R, IR S/ NRRY L iy UL VA BT HT K
REGK, CVESEIRALAN, TUE R T AU .
HPNEZ A EE DS B DAY WP (P [§ S C DS ¥ i g5l
Z 1A B R TA), DR AE R T B2 FR0) I AT T it AN 3E
ITEENATHE T, RSG5 A BLR 7000 1% LD Sk 1t
A7 03 1 A AR AR ) 1) RO I I A s A S
L2 22 O s,  DLPRIARORE B R B B s A
It 18~20 m, B Sk 45 3= B /NS S 47
A o Oh T SRS S8 45 A 2R S A S el B b W
(R, 80 2 A X ARE B 5 S 454 B T 55 BRAFTR

RN SR (P PN Y SIEL VAN I E DS Ay A8
P EARCAE ) Sk (R AT AT O AT BRI 75 W
JEE, T M TS W Ao e RO Bk (4 AR
RSP EREBUBOR, WO, 45 RO A
JHIS Py s S [ T 3 AN, b s el e s T 7
#H, SN Bl AR S Sk Gk
HRICFVET o T AT FiR AR5 SR BT RO S5 44 5 7
T HEE AR L ObE, DA )57 IR0, I
ANFTH RS 32 77, U RO AER S WIEEKR, A
P S BOBERS SRR AT, ORSGE 1O S 1
ZIEOL Fen M TS IS TT, N i

Yrks B#A: 2008 - 12 - 19


mailto:lww98121@163.com

574 a5 oE L OB ¥ M

2010 4F

B H ARG B AT T B e — A
RE NGB BBk, Tk, EIE
PUECAR PRI R g, A3 A AT BROG A R AR i
AN 52 PRSI T AT RE. A7 IR oCiki AT Bevt
1 B0 S AE T E RER SR AT, JCHEXT R RIS
GAF IR S A AN 28 (K r B A AF S K TS Ak
BLAR LT A

1 TIIE#R

T 32 S S5 AR A S A R
WRAELE RS Sk, 107 g ae H B iy, 1%I0H |
A — S LR Ew et BT
T S BT AR A P 5 1 22 A R A D 2 L Bk o
JEFRR 12 o SRS SK T e i £k s o -16.0 m, %
Ui /K AL -1.27 m, IEH KA 0.27 m, =K A 4 2.02
m, A3k [T HEZ20 kPa. J T-IX Fh 4% -4 th (10 18 773 Ui
WERS Sk g5 e v %6 Wik 27.0 my JE1.0 m, JERTHE
BRI A1.0mX2.0m, [A]FE52.75m, +:30.0m, 4
TER = 14.5 m. JE12m, ¥OWENIREE L 1SR
EAT AR AN AE 1A AT AR 95 mm, 1T iR A
WA HE (B R A B AR 75 mm, Pk EEZ) 1.2 m,

FLAT 2 Q345 b o L RATAR M ki i &I 1.

2 BIRTitEERES

TR 8k 52 ANSY SO H KB A B T
BPE, RO IT AR ) B N AR p R TSP R AR A
e, LA, THERERTE, 5 Shs T
FERAAVI A, WI7E TREN FHHES, [ AE a4 T A%
HO 5 Y (AR R S AT LA . AR
AN ST B G PLANERE I, EATHE . RiTHY
T R 1) SR 2 2 e Beam3K AR, AN P FE A 2
JCLINKLRAAU . T B[R]k 2.75 m, 1T RIS S
BT IS R SR, O R S U A
RS . AW FE RN AER0AT S W Bl — 3, EAZR,
_ br’ Agepgeeps L =0 Al - >
I—Ig,ﬁﬂwmz%lnhi,ﬁﬂﬁmim4t
ANARRIFh=1.43 m. B (RN DL R 45 TR R
FEBRbRUERAr . A 5AT: EFCh A RIAS, 7of
P25, R0 o HAT BR e s 1 o0 W12,

(L WHESHUNIEER

MRS B RE, TR BRI AR S B0
W 1.

ol

SUC1450H-Ro [T

SRS —— 11111100 AT

FEE R

v0.5 /=18 kN/m? 759.5 kN/m® 9=32° ¢=0 §=10.7°

1)
v iRl
_ 202 R 150
ok ool e

4001 O
CLSBRE g

25
9 =

g=1.53 ¥=18 kN/m3 7=9 kN/m* 9=28° ¢=0 §=9.3°

O

1000 3000, [2000

75 4}/:18 kN/m3 =9 kN/m® ¢=28° ¢=0 §=9.3°

OWREE L o 6 7=19-1 KN/ 729.1 kN/m® 9 =27° =20 kN/m® 5=13.5°

B TR 7 6 7=19.3 KN/m’ ¥29.3 kN/m® $=28° c=16 kN/m® 5=14°

OtV iR+

714.2

7=17.6 kN/m* 7=7.6 kN/m® ¢=17.1° ¢=16 kN/m* §=8.55°

HEBE L RiR S

OMIER L g-15.3 ¥=19.1 kN/m 7=9.1 kN/m® 9=19.6° ¢ =18 kN/m? 5=9.8°

—16.0 5 AT
Y Y

By

vy—25.8

—155~-18.0

7=19.7 kN/m® ¥=9.7 kN/m® ©=31° ¢=0 §=10.3°

@B ER L
v-28.6

7=19.7 kN/m® 7=9.7 kN/m® 9=24.7° ¢=31kN/m? 5=12.35°

-32.0

Gurs 7=19.7 kN/m3 Y£9.7 kN/m® @=32° ¢=0 5=10.7°

1 itEEE
Fig. 1 Calculation diagram
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Fig. 2 Finite element model
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Table 1 Parameters for materials cal culation

Rl o S g R R R A D AR 3

gy MRRE /m J(kN + m®) i) IPa IPa ke
1 [E] 0 40 b 4.2~0.5 18.0 32.0 5000 2.60X 107 0.29
2 ek 0.5~-5.4 18.0 28.0 5000 2.60x 107 0.29
3 A R -5.4~-6.6 19.1 27.0 20000 8.97x 10° 0.30
4 otk 2 -6.6~-7.6 19.3 28.0 16000 12.6x 10° 0.30
5 WA JTURG -7.6~-14.2 17.6 17.1 16000 3.60x 10° 0.30
6 A R -14.2~-15.3 19.1 19.6 18000 8.97x 10° 0.30
7 b -15.3~-25.8 19.7 31.0 5000 2.60X 107 0.29
8 A R -25.8~-28.6 19.7 24.7 31000 8.97x 10° 0.30
9 b -28.6 19.7 32.0 5000 2.60X 107 0.29
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1 Gl 78.5 2.06x 104 0.20
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Table 2 Calculated results under different conditions
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Fig. 3 Bending moments of front wall and coverd sheet pile structure
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Table 3 Observed results
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