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The Finite Depth Effect on the Ship Motion in
Longitudinal Regular Head Waves

by J. . Hwang,* S.J. Lec**

Abstract

Pecently, as the dimensions of energy carriers increase, especially in draft, a reliable prediction

e ship motions at finite depths of water becomes necessary. The purpose of this paper is to
probe the effect of finite water depth on the hydrodynamic forces and ship motions, particularly

v= and pitch, in longitudinal regular head waves, by comparing the experimental value of Freakes

bz
and Weay with the author’s theoretical value obtained by applying the modified strip theory to the
Mariner class ship.

i: is confirmed that generally the hydrodynamic coefficients in the equations of motion increase

creasing water depth, and the wave exciting forces and moments decrease with decreasing

cr depth. Amplitudes of heave and pitch in longitudinal regular head waves decrease as the

eeter depth decreases in the range where the length of the incident wave is comparatively long.
The sffects of Froude Number on the hvdredynamic coeflicients increase with decreasing waler
tepth and is more noticeable in the case of heave than piich. In heave, generally the discrepancy

2 the experimental value and the theoretical value is relatively small in the case of F,=0,

Yut it is very large in the case of F.=0.2. It is considered that the trend stems from the
ignerence of the three dimensional effect and the other effects due to shallowness of water on the
hvdrodvnamic coefficients in the theoretical calculation. An extension of methods for calculating the
wo aimensional hvdrodynamic forces to include the effect of forward speed should be recommended.
it 35 required that more experimental works in finite water depths will be carried out for correlation

studics hetween the theoretical caleulation, according to modified strip theory, and model experim-
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Table 1. Characteristics of the model
Length Between Perpendiculars: 5.28 ft

Displacement 47
Draft 1 0.283 ft
Beam 1 0.76 ft
Block Coefficient 1 0.6125
Radius of Gyration 1 1.26 ft
Scale Ratio 1 100:1
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