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Mechanical properties of deepwater curtain-type steel sheet pile wharf
CHEN Liwen
(Guangzhou Salvage Bureau, Guangzhou 510610, China)
Abstract: With the large-scale construction of wharves, increasing demands are being placed on the bearing
capacity of steel sheet pile wharves. The conventional steel sheet pile structure is subjected to high stress and high
cost under deep water conditions, while the curtain-type steel sheet pile structure can effectively share the active
soil pressure of the rear soil, optimize the stress conditions of the front sheet pile and anchoring system, and has
the advantages of reasonable load distribution, small deformation, and economic efficiency. However, the current
research on the stress characteristics and influencing factors of the curtain type steel sheet pile structure is not deep
enough and needs further research. Based on a steel sheet pile wharf project, this paper uses model analysis
software to establish a model and analyze the factors that affect the stress characteristics of curtain type steel sheet
piles. The results show that the economic performance of the curtain-type steel sheet pile structure is improved by
approximately 17. 9% relative to the conventional steel sheet pile structure. When the distance between curtain
piles is 2. 8 m and the pile diameter is at least 0. 8 m, the curtain effect can be fully utilized, leading to a
pronounced soil arching effect. However, if the distance between the curtain pile and the front sheet pile exceeds 7
times the diameter of the curtain pile, the curtain effect diminishes considerably. In practical engineering
applications, it is essential to comprehensively consider the loading and unloading processes in conjunction with
the requirements of the upper structure. This study is intended to offer valuable references and guidance for the

design and application of deep-water curtain-type steel sheet pile wharves.

Keywords: curtain-type steel sheet pile; sheet pile wharf; soil arching effect; bending moment

Wi EH: 2025-04-25  FHAHBH: 2025-06-19
EERN: %L (1983— ), F, #Mt, SBIALNT, EMEMIEF, —BEMEH AT, EMHEL AL,
Foh o TR ER ST T,



- 106 - K iz L A2

2026

PIMAERS AR Ry ik EEEEMIEAZ —, T8
WSk B TR P R 7 BRI, i T A bk
HAASEE/N, STENIER, T Pg s geaa,
F LR AR )2 N T Sk | P B H A B
A, R B KRN TR, [EEE
HHE BB R AL, MR, 2
XHEGERBAE S AL AT AL B, RO R i
AR Sk Bz A 7 10 7 W2 T
32MARL AR TR T A s AR BE T Sk 454
S AR s 17 52 AT O R4

EITHCAE" 8 o A BRIC R 2 HE A 2R B
SERHEA P L OV ST HESE, X 2 HERE R 5K
RPEAT TR 2R SED DL X OB B L T Y
FIEBE, XF i A5 SXARAE AT T R I OE ST i G
R 38 HE A BRIT B X 5 e AR S Sk 2 0 Y
ZHRIAT T b, A AR SO S R N R
P B2 5 ok SRAET WIS T A AR Sk A
BB FE Sk AR T2 i AR TP AR BE 1 g R
TERIDC 5 B A 1™ 3 7 e R0 o A A A Sk JE

) 50 000
}

A TR ) Aff R 7 R AT TR

ARSORIGHEAS K I H | 352 0 28 75 20 AR AR
S SV B R Z AT 0 A, 5 Xl i A A A A
LRI F) ) B 45 A 07 e AT T, A5 A
LR 22 56 B HE , B A A A OC TR R A —
2%,

1 TR

FHA 5 120 000 DWT Hbifd sk T#2, 74
oI AR B T, T 70 000 DWT JF
5, L5HIEIHE 120 000 DWT Fi 83 . 3k i s
6.2 m, BSKEVARITE BN -15.9 m, FEiRIT
EKAL R T KIGAR] T 20 m, NI ROK GR35
TR, AR AR RS AR ZS T, A AE
K AZ26-700 BYRARME, ARARATIC R FE R —-28. 0 m,
TOUFES Ry S B A A TR R - sl | TR RE - el T 2
FE6.2 m, JEMEFE 1.9 m, KA/ ARTBAT S i
FF, SERSAER AN E, WA 4 -30.0 m,
AT AR AT A Sk 3 0 7 1T LI 1

2700
Ly

M6 o Sk

' Th e
Bk {4 01 2 g591
KA

$OSTILFF Q345G 4 m 0 ﬁ%l;:;:l I @i G110
UL 3200 KT Tk
SRR o -5.2~1.1 —
R AFAZ26-700

153 Hiri

JEERE $-159
—

«—28.0
WA+ llz=300
- -38.31
SRR H

E1 B AEBEE(R :mm; 5% :m)

Fig.1 Typical cross-sectional of the wharf( dimension; mm ;elevation:m)
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Tab.1 Physical and mechanical parameters of soil layers
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2 PO 1.83 0 32 4.0
3 Mg+ 1.82 10 15 4.0
)2 4 FHTQ 1.86 0 33 4.0
5 itk 1 1.89 30 18 4.5
6 B+ 1.92 28 22 5.0
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Fig. 2 Calculation mode of stress on curtain-type
sheet pile wharf structure
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Tab. 2 Soil spring parameters
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Fig.3 Model of curved-type sheet pile wharf( unit:m)

3 HESERSH
3.1 EATHEREAR R R B
T A AR A AR /N B B W JE A RN, AR

/NG (AT T] /)N DA TR 8 000208 5 Ak 5, ] P4
S B HHE AR RO E, AR R i Al

WP, IR TR . IR I AR ] I 15 RN
A2, ORI BE [ 5 O 2. 8 m, EIOBEAR 73 5]
J90.4, 0.8, 1.2 m X 3 F A AT 00, (A A
FIENEAR N 0 m (BP TR AE T00) o AR T
AR A 25 20 A R 2 DL I da) 388 75 A 257 0 A

£k WIE 4b)

el |-

£

B -2

e
-7 b :
b — o— EFFHEFEA0.4 m

—e— EATHEMEAE0.8 m

27 % --e-- IEATHEMEAZ12 m

-200 300 800
/(KN m)

a) BRI




%14

MR ROKIRIE T KARRALAL k% A7 4 b o 7 - 109 -

3r A
(
2k -
\:‘—“__‘-h*-~~
N PR
7T A a5
g 12} S LT
il T
iz -17 - f“‘ﬁ 4
Y N
b NG —— EAERE04m
“\r ‘\ — - SETTAIAIAR0.8 m
=27+ oy oo WEAMEEAEL2m
N
_32 1 Il 1 1 1 ]
-900  -600  -300 0 300 600 900
/(KN m)
b) ISR

B4 AEHEETEEST
Fig. 4 Bending moment distribution under

various pile diameters
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Tab.2 Comparison of bending moments between front sheet piles and curtain piles under various pile diameters
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Fig. 5 Comparison of bending moment distribution between
curtain piles and front sheet piles at different distances
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Tab.3 Comparison of bending moment between curtain piles and front sheet piles at different distances
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Tab.4 Comparison of quantities of work with and
without curtain piles
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