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Abstract: To address the challenges faced by conventional steel-sheet pile cofferdams when
driving into hard soil layers and the poor water-stopping effect of interlocking steel-tubular piles,
a prefabricated steel-tubular and steel-sheet pile cofferdam was proposed, which fully utilized the
advantages of high stiffness of steel-tubular piles and good water-stopping effect of steel-sheet
piles. The numerical analysis of the structure using Abaqus shows that the steel-tubular piles at
the corners greatly improve the peeling of the steel-sheet pile cofferdam corners and the high
dependence on support. Increasing the number of steel-tubular piles can greatly improve the
structural stress condition. Three supports, especially the bottom sealing concrete, are the most
effective in suppressing the development of steel-sheet pile deformation. At the same time, this
structure can effectively suppress the deformation of the riverbed soil. The maximum horizontal
and vertical deformation of the soil occur mainly during the initial pumping stage and the
dredging stage, accounting for 89. 9% and 65. 2% of the maximum deformation, respectively.
The three supports and bottom sealing concrete of the structure can effectively suppress
deformation during the pumping and dredging stages.

Key words: steel-tubular and Larsen steel-sheet pile cofferdam; numerical simulation; stress
performance analysis; bottom sealing concrete; model comparison

A AT ] M AR O S5 ) [T 31 45 4 O
3, PEM R )Yz N A TR (R
NN € N A EN D& N R O B =
Peri 18 T KR S m A2 47 ()T iE . Sadeghi 55
FET SEFG ST R A A R 23 Al AR 1 T

s EHE: 2023-12-15
BEE&UH: ERARRALE TR B H (51808100).
EEBN:

FAREHT I B2, R IAf E T BB X T ok
IR 2 AR AR i A 0 T30 0 R 2 S L A5 A)F
FE T AL AR S R SR it TG e o
T RS E PE RS2 IR, 45 SR 3 W] S 4550 R
1] il HE AR P57 B S 2 SC SR T Xu 3 RS T

PR # (1972—) , 2 A e FA ZRAE R0 s B30 (1964—) 55 A0 TR ARAU R A B0, 1 LA 50l



% 6

B A B X AR — 1 A AR B OB 25 A BB A I AT 103

K VR T B4 A A 61 32 S BBl A A i SR AL B I
Xif (B S IR AT A Ak, 4 T R Y e M Wang
SV oL il T v X DA Y- i 45 R B2 A R BAS 1Y [1)
B, DAL R i S AP 5 R ), ESR T U B
BB ME RMA 75— I 00T B9 AN B a2 P n) f8E, 42
T U BB AR S AP S5 R BT R A AL SR Jiang
SEU R A BRIT 6 R 4 I S BUHE
Tk B HE LS A HEAT T 434 , 25 S 32 B T 4N AR i 5] 41
SERITERR - WIS F R S S5 40 0 2 e 4
BEOR . Qian A OWFSE TR K a4 AR ARATE TR 1Y
I RS I L, 45 5 3% BH 6 I HE [ 7K i i P 7 22
SR FH — 52 PRI HE o 3615 i DA L B 48 i e e L ok
TS G TR, R E A R T
BN A E R TR R AT 25 1A X A X A
TR T8 SCHE B TAE K AFAE = 2 PRk S5 )
BRSO R T RN Z SR
TR T v AN 2 65 A =R AL AT 52 1
PRSP B TR, i T A D 3% 0 RV I il R
PN -3 N 1 B R e 1
R RS Oy AL iR A D 7 N i = 2 & o NN i
AL, XA A AN AR 2 5 25 4t 2 — N E
FRAFFT A [ R

A A A T M A T TR A 8~18 m
ZIE 7K At T, FR T AR A 1 e RN NI
FbARAROATE 22, DR Ikt T A 350 174 S 435 1T LA 7
U /b . Fang 85K FE s BRI KM HAR 00 TR 1
124 1T T HE 9 AR Ml R FH B2 X A
38 A K OBURE A I A4 A FELE 3 8 R HE 7 vk
{14 b J5 2 A S 22 5% 3 L, E 9 3 B 3 o T HE 5 4
&R 3E I TIRK X He 20 LABC N & B 1187 i
NATHEI H ARTE , 1 5% A9 AT T HE ) el 4 44
PEAT I3, ARG B0, DL K B 3 W, A 7 A
I HEL 25 20 W 500 B 7 5 IR R, S R L TR
T H RS W SE R T K I R 1 B BUHE
LTI b FSE iR 7 N STER ) G S
% . Zho S 1 KRR R AL B0 BF 5T T SUHE
AR T M A A OB RT3V FH T 19 30 0 R . Ye
SEUE ) S BUE B A A TR A R T S
HURCHERE B 47 25 44 1) 77 22 w7, 25 5L 3R W, Mk 4%
Xof 1470 235 ) 114 R M B AR T 5 T 4 s 5 47 A
K Ti 2145 1k ANSY'S J BT 15 TR 77 28 %o 9 45 A
FEIHESZ 11 ARG R, R4 0 T 1R o e AR 32 119
e B TR K g Park 5558 o8 43 B AR S L HE 1Y) 3
3 0z Xof A [ 4 A ] S i A0 il 6 2 ) B e P
HEAT T 5T

B A T A L R RO B, RS B W
AN ETE R Xk A S R Ry A A AR T U o
BN TR TORS E SRR B A IR T
B M R R B O 2R 0 A A+ 7 R 4
MRE” 25 454 0 AT A M B X 9 i A T £ 0
JE 585 , T 7 5 £ BB RHE ROCR I A W] 8 B9 1 2l
N ARSCHR I T — o RN A - A 45 [
T FEIHE G f Ak i BB, LSS 23 A A AN AR A A1
B BERS F R I3 B T A A A 4 A
P ot KO0t SE PR R O AN AL

1 g5t

FEI R 1) T 2 A A R AR B H 2 ]
L A SO SO R AU, WAL 1 TR . ek
2 A A T A 70 96 53 LA B R SRR
AR DL , 75 f AL BB AN AR . 55 51, D g i 1
SRR 5 5 S HEABUAR B T L, o) 9 A A0 1
Frildl A5 M I T /K B 5~12 m, ] DL 2
B J2 RS M B A5 2 2 M B 2R P B i T 0K

et
\H]HHHH\H?WHHHH\H
il

E1 WE-RHRNRERETEE
Fig.1 Schematic diagram of steel-tubular and
Larsen steel-sheet pile cofferdam
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Table 1 Working conditions of cofferdam
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Fig.6 Curves of maximum displacement of soil
under different working conditions
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Fig. 15 Deformation nephogram of steel-tubular support under different working conditions
(a)—T03,4; (b)—TH5,6; (c)—T07,8; (d)—THL9; (e)—T.4% 10.
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Fig. 16 Stress nephogram of steel-tubular support under different working conditions
(a)—T03,4; (b)—TH 5,65 (c)—T.H7,8; (d)—T0HL9; (e)—T.H 10.
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Fig. 17 Stress nephogram of supporting connectors under different working conditions

(a)—T.H3,4; (b)—T.M5,6; (¢)—T.H7,8; (d)—T.%9; (e)—T.1% 10.
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Fig. 18 Deformation nephogram of steel-tubular pile under different working conditions
(a)—TH3,4; (b)—TH5,6; (c)—TH7,8; (A)—TH9; (e)—T.4L10
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Fig. 19 Stress nephogram of steel-tubular pile under different working conditions
(a)—TH3,4; (b)—TH5,6; (c)—T87,8; ()—TH9; (e)—T.4% 10.
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Fig. 20 Deformation nephogram of the bottom sealing concrete
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