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Vessel motion response analysis for crane vessel and transportation vessel
under T-shaped berthing state
DU Yu
(CCCC Research and Development Center on Offshore Wind Power Construction Technology,
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Abstract: In the nearshore construction, the crane vessel and the transportation vessel are normally under the
ship to ship condition with a T-shaped berthing during the lightering operation at sea. The vessel motion response
under such condition is studied. Two common construction ships in the field of offshore wind power construction in
China are selected, and the frequency domain analysis method is carried out to calculate significant valves of the
transportation vessel motion response with the consideration of interactions between two ships. The results reveal that
when the transportation vessel faces the waves, the transportation vessel motions are significantly greater than the its
motions when the crane vessel faces the sea. However, the disturbance on the crane vessel by the transportation vessel
is subtle. In the meanwhile, the clearance between the two ships are ignorable to the motion response of the
transportation vessel. For the cargo with different lifting point heights, different wave-facing strategies can be applied
when the crane vessel and the transportation vessel are under the ship to ship condition with a T-shape configuration
during the lightering and linking operation. For the higher lifting point case, the relative motion between the hook and
the lifting point can be effectively curtailed when the crane vessel faces waves. When the lifting point is located near
the deck of the transportation vessel, the transportation vessel facing waves may be preferable for short period wave
conditions, the transportation vessel is a floating breakwater for the crane vessel in such a condition, effectively
curtailing wave energy transmitted to the crane and relative motions between the hook and the lifting point.
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Fig.1 Crane vessel and transportation vessel

berthing in T-shape
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Fig. 2 Significant values of roll and heave motion response

of transport vessel under various sea conditions

X T EEGE AU, HPIRATIRE 1 E R,
iz A A 7 12 Bl S T AE AR RO B R B ni 22
RTEAREMEO T RIEGz s, HIRAE



<42 . K oiE L A2

2025 %

R TR ITIR 0] 2 ALK I (112 fa AR T 27128 31
R — 9 3407 6 o 37 308 T B R B B IR 1 Y e X
TCRPIRITIR M) 1 2R W) 2 &8, F A0 IR i
NS IR T (Froude-Krylov ) Fe S 11 77 ( LA
T AR L e R AR ) IR D, PRI ) 1
2 Jr | 1 32 i TR v 12 B i 3 25 SR T S R
SRR N A Iz A SR T R i 25 S, R
PR RS, IR VTR 8] 1 R 2 A S B A9 42 Hin
Froude-Krylov JJ | SEHHEGR LA KM 1945 1 (R
VIR N137R) 1 z 43 SR L DL 3, WL
U ASHERAFR/NT 1 rad/s I, Froude-Krylov 71 5
ZREHNIR 1 B2 /NT Froude-Krylov 77, X6 I 2854
PR ) SURAERRAR A IR, SRR 2 A
ST IR GESHB IR 1B TIR M) 1 A SR i S8
PR Sy, DT 3 B I TR T TR 1) 2 A S R BN 1
Froude-Krylov JJ 5285 IR 119G 1 (RREIR 1) o

35 -
—a&— Froude-KrylovJs, jR[1
—&— Froude-Krylov/Jj, #I7)2
—— - SRR, WL
————— LRTBIRTT, IRM2
Bl Js, IR

WART, WRIE2

30 b

5L ¢

20 +

BN G IR IR J3/(MN-m)

00 05 0 15 20 25 30
Ui/ (rad-s7")

B3 BUANFREEGETARRETRRTzESAN
Fig.3 Wave force of z-direction

under different directional incident wave with unit amplitude

2.2 PSRBT

H e R A R AL MR A S
TAERAR B ESR DAz i i A S =2 18] 4 T
REAFTEATRI BTN, DR IR ) 1 AT 2 A5,
125 i A A A AN R BT B (2~ 20 m) 2505 T (32
R B A 3 Sl N X L LI 4 SR
W 1 ASR (PR e g sl ), biE iz
i P A A T B 14 /a8 i A 114 3% 02 Bl R 2
N (HSBIR AR 1) 2 AR, BE A TR R] B
AR/ )N B A AR S B S R

2.5 1

g -
»?(
T
& —a— (A2 m
—e— [f5 m
—— - [E]f10 m
————— [E]BE15 m
) B720 m

3 4 5 6 7 8 9 10 11 12
FABEE MY
a) TR 1-HE 3T

0.55
BB Bt a & o
0.50 |
0.45
0.40
E
g 035 |
KE 0.30 |
025 |
H —a— {2 m
0.20 o 5 m
0.15 | ——- [E10m
————— [EJBR15 m
0.10 [E]B20 m
005 1 1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12
PRI s
b) IR m1-EE 5
1.6
Za i \\\\
/ Eﬁ%ﬁ
5"
> 0,
R
%
'/ —a— (A2 m
—o— [AIfES m
——- [H10m
————— [E]BE15 m
) B720 m
00 1 1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12
SRR s
©) TR ] 2-KEFE
0.50
0.45
0.40
035 |
E
g 030 |
KE 0.25
020 |
H —a— {2 m
0.15 —o— [HBSm
0.10 | ——- [E10m
s == [E]P215 m
0.05 [E]B20 m
000 1 1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12
PRI s
d) IR 2-

B 4 7[5 ARAR 8 BR 4% 1 TS B9 1 560 AR S 30 i R

Fig.4 Transportation vessel motions under various ship clearances
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Fig.5 Crane vessel heave and pitch motions
under various ship clearances
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under different wave directions
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