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Prediction of ship wave Crests on Varying Water Depths and
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ABSTRACT

In this study, we developed the equation of ship wave crests in intermediate as well as deep waters by extending Kelvin’s (1887) theory
using the recursive relation for the dispersion relation. The present equation can be applied for varying water depth as well as constant
water depth. Using FLOW-3D we conducted numerical experiments to verify analytical prediction. The ship wave crest patterns
became asymmetric on a plane slope when the ship propagates alongshore direction. That is, in shallower side, wave crests tend to be
parallel to the coastline due to refraction and, in deeper side, wave crests tend to be orthogonal due to reverse refraction.
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Fig. 3. Ship wave patterns in theory (upper) and by FLOW-3D (lower)
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Table 2. RMSE (%) of transverse wave crest positions for U= 6m/sec

(m/sec) bottom slope 0 1/100 1/61 0 1/100 1/61
C -102 -100 -100 -100 -99 -99
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RMSE (%) 0.16 0.17 0.14 0.14 0.14 0.15
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Table 3. RMSE (%) of diverging wave crest positions for U= 8m/sec

ship speed h,(m)/ F. 10/0.81 11/0.77
(m/sec) bottom slope 0 1/100 1/61 0 1/100 1/61
c -116 -112 -112 -112 -110 -114
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8
right range of
Yr (0.24,1) (0.19,1) 0.27,1) 027,1) (0.24,1) 0.24,1)
RMSE (%) 1.35 2.29 1.79 3.49 2.86 1.78
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