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Oscillation Characteristics of High-Speed Cargo

Liners in Oblique Waves

Yoshifumi Takaishi, Taihei Yoshino and Toshihiko Saruta

Ship motions and accelerations of a high-speed cargo liner in oblique waves are investigated

by the theoretical and the experimental method, in comparison with a cargo vessel of normal

type.

As the results, the larger responses of the former type which have been frequently experienced

also at the actual ships of this type are shown not only as to the longitudinal motions but also

as to the lateral motions.

Nomenclatures

Fn  Froude Number

H,  Significant Wave Height

T,  Mean Wave Period

T Encounter Period

T Natural Period of Rolling

S Spectral Density of Wave

S,  Spectral Density of Rolling

Y Amplitude of Lateral Acceleration of C.G.
Z Amplitude of Vertical Acceleration of C.G.
Gravity Acceleration

k Wave Number

20 Amplitude of Heaving
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2y, Amplitude of Relative Bow Motion
Ca Amplitude of Regular Wave
2 Wave Length
x Angle between Ship’s Course and Direction of
‘Wave Propagation
©o Amplitude of Rolling
to Amplitude of Pitching
a Standard Deviation of Ship’s Responses in
Irregular Waves
® Circular Frequency
we Circular Frequency of Encounter
or Natural Circular Frequency of Rolling
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Table 1 Principal Dimensions of the Ships and the Models

Higher Speed Liner (N-type) Liner (F-Type)
Items
) Ship | oy 1\11112(.1%000) Ship |y, I\N/Igfieéooo)
Scale Ratio a 1 1/35.0 1 1/36.25
Length P.P. L(m) 140.000 4.000 145.000 4.000
Breadth Bo(m) 21.000 0.600 19.400 0.535
Draft (Mean) dm(m) 8.850 0.253 8.700 0.240
Trim t(m) 0 0 0 0
Ca 0.595 0.595 0.675 0.675
Displacement (Vol.) v (m3) 15481 0.3613 16519 0.3475
Height of C.G. KG(m) 5.99 0.171 7.2 0.196
Metacentric Height GM(m) 1.212 0.035 0.83 0.0242
Center of Buoyancy (aft of midship) los(m) 2.24 0.064 0.75 0.0206
Radius of Gyration K|L 0.225 0.231
Rolling Period T (sec) 13.5 2.28 15.3 2.55
'% Depth (m) 0.8 0.0229 0.45 0.0124
¢ | Total Length (m) 30.4 0.8685 43.2 1.1919
@ | Length fore (m) 15.3 0.4371 21.3 0.5877
@ | Length aft (m) 15.1 0.4314 21.9 0.6042
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Teble 2 Sectional Coefficients of the Models

Model No. 1000 Model No. 2000

Sﬁﬁ;, H=B/2T)e=A/BT)|H=B/2T)s=A/BT)
1 0.058 1.289 0.000 0.000
2 0.194 0.799 0.231 0.677
3 0.337 0.716 0.445 0.699
4 0.500 0.739 0.664 0.790
5 0.669 0.780 0.854 0.853
6 0.836 0.818 0.996 0.895
7 0.984 0.855 1.078 0.926
8 1.091 0.890 1.112 0.904
9 1.154 0.927 1.115 0.946
10 1.181 0.923 1.115 0.950
11 1.186 0.947 1.115 0.951
12 1.186 0.940 1.115 0.950
13 1.185 0.964 1.115 0.946
14 1.168 0.905 1.115 0.859
15 1.138 0.852 1.110 0.907
16 1.081 0.786 | 1.079 0.849
17 0.988 0.709 % 1.003 0.772
18 0.870 0.610 0.868 0.675
19 0.720 0.478 0.678 0.545
20 1.213 0.536 0.453 0.346
21 1.079 0.538 1.572 0.542
22 1.805 0.737 1.350 0.526
23 0.000 0.000 1.255 0.500

A: Sectional Area, B: Breadth, T: draft
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Fig. 1 Arrangements of the Instrumentation of the Model Test
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Fig. A-1 Rolling Spectra by the Actual Fig. A-2 Rolling Spectra by the Actual
Ship Observations, Part 1 Ship Observations, Part 2
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