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Wave Responses and Ship Motions in a Harbor Excited by Long Waves (1)
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Abstract

The motion response of a ship moored in a rectangular harbor excited by long waves has
been studied theoretically and experimentally. Experiments are performed in a shallow basin.
A ship model is set moored by soft springs at various positions in a model harbor subjected
to regular waves with period ranging from 2 to 3 seconds. Wave and ship responses are
measured and compared with theory. It is found that theoretical results agree qualitatively
with experimental results. The main source of quantitative discrepancies is presumably due

to real fluid effects such as separation at the harbor entrance and friction on harbor bound-
aries.
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Fig.1 Definition sketch for a ship in a rectangular
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Table 1 Particulars of Mariner Cargo Ship

ﬁhip Length(2) 154.99(m)
Beam at Midship(b) 24.08(m)
Draft at Midship(d) 8.23(m)
Displacement 18250(tons)
Center OF GRAVITY(XG*) 4.59(m)
Center of Gravity(LCG**) 61.79%(m)
Center of Buoyancy(KB%*) 4.5%(m)
Center of Floatation(LCF¥*) 81.59(m)
Pitch Gyration(Ky) 37.19(m)
Waterplane Area(Ay) 2683.77(nf)
Block Coefficient(Cp) 0.583
* Keel Reference
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Fig.3 Definition sketch of experiment
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Fig.5 Measured motion records(T=2.65sec)
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Fig.6 Surge motion amplitude of a ship in a rec-
tangular harbor(xc=—6m, yc=0m)

Ax 48 velle o#rkx 983 YFE
of 9)sted olEA KT AN NRE B 5 vk &
AEE0 ARHQ NAxE wIHY 493 Y
3 AEE B FU)d dste Fdtdol o=
ojgigo] Hurh

338 Fig.73% Fig8& AlfAduto] $jofl e} o]
gikel FA M) HxE wje] 2% 89 radian/m
o x9E ZE FEL9 AE 2YF1 Yo
A4 dolEle FFox B7stn FUH F2dA
o] AAAQA AL viwd F go¥s AL B
=

Muto] etdol AlFEH UL W FHLFag At
2 AEdaE Figgd a2yt sad AF7)00 49
FE5gHol A Jelue RE & F e, T=
24 sec. 2ol FEHFT FIIALE B F Urh
AE7] dool Mo AP AAE ol@8XE Ao
Z watrbal R, F715 A-DSFE o] &1t 3]
E Bolx Ut oy HAAMFIPAL HHY o

: analytic
00000 ; experiment

F"lg.7 Heave motion amplitude of a ship in a rec-
tangular harbor(xc=-—6m, yc=0m)

1%
0.08

. analytic
0.04 0000 : experiment

0.02 §

0.00

2.0 272 24 28 28 30T
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