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Abstract : Recently, with the increasing deployment of large-scale offshore wind turbines, the importance of
ensuring the stability of marine transportation for related structures has significantly increased. Pre-suction
structures used for seabed fixation of jacket foundations have large cylindrical geometries and open-bottom
configurations, making them sensitive to dynamic loads induced by waves and vessel motions during
transportation. Therefore, stability assessment during transportation is essential. In this study, a stability
assessment for the marine transportation of pre-suction structures for a 15 MW offshore wind jacket
foundation was performed. Directional accelerations and design loads acting on the structure were evaluated
based on vessel motion analysis, and transportation scenarios and vessel intact stability were subsequently
assessed. The results showed that the transportation stability of the pre-suction structure was significantly
affected by transverse accelerations induced by roll motion, while stable transportation was achievable within
the specified environmental conditions. The results of this study are expected to provide useful reference
data for the marine transportation design and stability assessment of large offshore wind substructures.

Key Words : Pre-Suction Structure, Marine Transportation Stability, Vessel Motion Analysis, Transportation
Acceleration
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CoG : ZAIF 4], Center of Gravity
DNV : =2 9o] A, Det Norske Veritas
DWT : Deadweight Tonnage
GZ : B4, Righting Arm, m
LOA : Length Overall
RAO : Response Amplitude Operator
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Fig. 1 Geometry of Pre-suction structure®
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Table 2 Default motion acceptance criteria for weather
restricted operations in non-benign areas for

a duration of less than 24 hours (Case 8,

DNV-ST-N001)
Values
Roll/Single amplitude 10°
Pitch/Single amplitude 5°
Heave 0.1 g
Full cycle period 10 sec
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Table 3 Maximum vessel motion responses during
transportation

Roll ()

6.970

8.712

9.583

Pitch (°)
0.720
0.900
0.990

Wave Height (m)
1.6
2.0
2.2

Heave (g)
0.0380
0.0475
0.0522

7kl F83%

. HF4, heave ¥

ul

~

A roll
4 w7 L mey

[e]
[e]
R

5L

R R RERE
ool A uf"Y, o)y
be AY B8 (inertial
A= 9

| o shEe A
o A7 A
o

7

ox
ot
N

—_

% o
o
ol

o

22

me ox

=
<]
S|

A

Rl

:?—L_'.
N
X L

N
i
o

>~

d
op
ol

Mo

1S

H,
(%—Ll
|
S
S
o

my

o]

flo

e)

€

(

f
e
N

b
i

olo

s
S

ok
tru

e

)
N

-

=
o
>
214

}

[H

u

>

i 14

e

e
=
A
[e]

4o xR oby

o o
oo

ox dr o |o

O

A4
o=

[
3
i
£ 2

I

1%

My 4z o Mo

fl oo
i) <t

N
M
o
il

Table 4 Inertial forces acting on the cargo

Direction Value (ton)
Longitudinal (surge) 13.5
Transverse (sway) 135.2
Vertical (heave) 108.1
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