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Abstract: The use of double-row steel pipe pile cofferdams in subsea engineering is gradually increasing, but
there is less analysis on the influence of cofferdam parameters on the deformation and force of steel pipe piles.
The calculated results are compared with the measured results to verify the reasonableness of the finite element
model. By studying the influence of pile distance on the force deformation of steel pipe pile cofferdam, it is con-
cluded that with the simultaneous increase of double—row pile distance, the internal force deformation of steel
pipe pile increases, and then slow down. The pile distance increases by the same magnitude, and the influence of
the outer pile distance on the cofferdam is greater than the increase of the inner pile distance. When the number
of piles is certain, increasing the outer row pile distance can control the deformation more effectively than evenly

distributed steel pipe piles. This paper may provide reference for the design and construction of similar projects.
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Fig.2 Schematic diagram of cofferdam—pit
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Tab.1 Sample parameters list

AE SV 0] S BT BN )RR AR TR I AR HE ST T

RGP AR T2 N, RS EE 2 N 4
Support structure v/(kN/m*) EI/(kN-m*) EA/(kN-m) v o
25 16 B B 5E BoR E E_cE E =
Outer steel pipe 78.5  1.97x10° - 0.25 R B2 B I JA PP EGEyE, B,
. . 5 ref | N N S e
Inside steel pipe 78.5  1.59x10° - 0.25 1:1:1:3,6, J 5 R T BP0 HE 5 b A —
Row piles 24.8  1.28x10° - 0.20 o o
' S 1 s B
Underground diaphragm wall ~ 24.8  0.93x10° - 0.20 i (1~2 )E”r ARSI L5E, v H1 70% 1 ki 89 D)
Concrete brace 24.8 — 24x10° 020 A6 it T X IO 19 B A, 3% Plaxis 2 7% AU
Steel shotcrete 78.5 - 6.26x10° 0.25 2x107, BARSHW % 2,
*k2 TEUHESH
Tab.2 Calculation parameters of soil layer
ref ref ref ref .
v/ E/ Eg/ E./ E / K/ G,/ Thick—
Stratum oo " v c/kPa  ¢/(°) Yo7
(kN/m*)  Mpa MPa MPa Mpa  (m/d) MPa ness/m
Plain fill 16.9 10 - - - 5 0.3 10 12 - - 3.5
Silty clay 19 - 10.5 10.5 3.5 005 032 49 22 4725  2e* 5
Medium sand 19.1 - 16 16 48 110 0.3 0 30 72 2e™ 52
Gravel sand 20 - 32 32 96 110 0.3 0 35 144 2e™ 4.8
Round gravel 20 - 35 35 105 110 0.3 0 36 157.5  2e* 5
Strongly weathered
) ) 20.1 200 - - - 0.8 0.3 30 37 - - 0.5
argillaceous siltstone
Moderately weathered
20.5 2 890 - - - 0.1 0.29 200 37 - - 19.5

argillaceous siltstone
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Horizontal displacement of steel pipe pile/mm

0 1 2 3 4 5
T T T T T
s
2k
£
= 0
(]
T
ok
Monitoring data
ne Numerical calculation
- result
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Horizontal displacement of underground diaphragm wall/mm
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(b) Deformation of foundation pitwall

B3 SEMERSEBIRTLL

Fig.3 Comparison of measured and simulated results
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Tab.3 Pile distance for each working condition

A1) A Sk 1 5 )8 T00 1~ T8 7 FRA9 45
FEIL YU TF 2 78 MU 1 e & AR 8 2 i 1B 4. rh B4
AR 78 RUHE AT AT B S 0 4K A RS 5 K O B8
JCHH AR AL, AR R 38 K P57 B it AR I o i b
K KB fe K M BAE R T, 6 3 4% T 0L HE
TAKS-OE 7% o BN W 7K 1 Bl A R 3 RT3 R B
A Ak R 5 AR R /N AT OGS B A B KR /N Y
AN A AR TE 1 0 SR R S A
RAEAR TR HERE /N T 1.32 m i, H BRI 380
W, 38 M A FE AN 2 5 BUE P R TEAERE
1.32~2.0 m B, = HE34ON 96k 55 , T FOH 8 HEAS I
K R BEZEMEEE K F 2.0 m B, R AR P A
K, AR gk R A ek sh R 3 A
BUAKH JAE 38 m , 44 W Ak B m - 350 M B2 D)
{E T IRBUK R S A RE 3, 6 HE AL (R R
JEE DB/ INIR BN K, A AT AR T 3G R AN

4 HEEE R[5 R AR A TR K F AL 8

Tab.4 Horizontal displacement of steel pipe pile tops with
different pile distance

Working Outer Inside pile
conditions pile distance/m distance/m

1 1.00 1.00

2 1.32 1.32

3 1.50 1.50

4 1.76 1.76

5 2.00 2.00

6 2.30 2.30

7 2.64 2.64

8 1.32 2.64

9 2.64 1.32

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Horizontal Horizontal
Working Pile displacement of  displacement of
. distance  outer steel pipe inner steel pipe
condition /m pile top pile top
/mm /mm
1 1.0 45.28 45.74
2 1.32 47.44 48.02
3 1.5 53.57 54.05
4 1.76 67.11 64.87
5 2.0 72.43 69.96
6 2.3 76.53 73.59
7 2.64 77.36 74.46
80
70
E Inside
= Outer
=
£ 60
§ 45 m
= Outer Inside
A 50F
L1 I I I I

40
1 13215 1.76 2 23 26
Pile distance/m

(a) Horizontal displacement of steel pile top
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Horizontal displacement of Horizontal displacement of
outer steel pipe pile/mm  inner steel pipe pile/mm
0 20 40 60 80 0 20 40 60 80
T T L L T T

41+ 4+
2+ 2r
£ £
= OF < 0r
2 £
-2 -2r
4L -4r
1,pile distance 1.00 m
45 m 2, pile distance 1.32 m
Outer Inside 3, pile distance 1.50 m

4, pile distance 1.76 m
5,pile distance 2.00 m
6,pile distance 2.30 m
7, pile distance 2.64 m

(b) Horizontal displacement of steel pipe pile
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Fig.4 Horizontal displacement of steel pipe piles with
different pile distances of double-row piles
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Bending moment of outer Bendin moment of inner
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"ot T2 g
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45m 1,pile distance 1.0-0 m

2,pile distance 1.32 m
3, pile distance 1.50 m
4 ,pile distance 1.76 m
5, pile distance 2.00 m
6, pile distance 2.30 m
7,pile distance 2.64 m
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Fig.5 Bending moment of steel pipe piles with different

Outer Inside

pile distances of double-row piles
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Fig.6 Horizontal displacement of steel pipe piles under
different working conditions
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