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Abstract

It is one of the basic problems of naval architecture and ocean engineering how to describe
the wave kinematics normally under the assumption of an ideal fluid. At present, there are many
wave theories available for design purposes. These can be classified into two groups: One is the
analytic theory and the other is the numerical theory.

This paper briefly introduces the stream function method of R.G. Dean which belongs to the
latter group and shows its numerical evaluations exemplified for two cases: One is applied to
observed waves and the other is for design waves.

In the former case, the wave profiles are calculated by the stream function method and
compared with those of the observed waves and also with the results of R.G. Dean. They show
good agreement. In the latter case, the wave kinematics and wave loads on a column of diameter
Im are calculated by the stream function method and these are compared with those resulted
from the Sth-order gravity wave theory.

As a result of comparison the values by the stream function method are slightly larger than thaose
by the Sth-order gravity wave theory but the differences are negligible. From this it is concluded
that the stream function method is very useful. And as characteristics of the numerical theories,
the stream function method of R.G. Dcan can be casily extended to the higher order terms and
can include easily the current velocity and the pressure distribution on the free surface. In
addition, when the data of obscrved wave profile are given, this method can reproduce the
observed wave profile as closcly as possible so that this method seems to describe the ocean
wave more realistically. And from standpoint of a mathematical principle the stream function
method exactly satisfics the kincmatic free-surface boundary condition.
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Fig. 1. Definition sketch of wave system
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Fig. 2. Wave no.1
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Table 2. Design wave particulars

stz (H) T A)
Wave no. () Steepness (m)
5 10 0.05 100
6 10 0.10 100
7 10 0.14 100
8 20 0.05 100
9 20 0.10 100
10 20 0.14 100
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SEM. | 5 & ‘SFM 5 2 | SEM. | 5 A 1SFM 5 % | SEM 5 3
11114 111138 5.08 5.08 1.9 188 0.13570] 0.13673  0.15081  0.15083
100.0 100.0 | 4.24 4.24 1.60 1.59  0.00578 0.00578  0.09578] 0.09578
80.0 80.0,  3.12 3.12 1.19 118 0.05343 0.05343  0.04276] 0.04274
60.0 6.0 237 2.37 0.91 0.91 0.032231 0.03221 0.01934/ 0.01933
40.0 0.0 188 1.88 0.73 0.73] 0.02169 0.02168 0.00867| 0.00867
20.0 20.0 1.62 1.62 0.63 0.63 0.01682 O. 0168° 0.00336/  0.00336
0.0 0.0 1.53 1.53 0.60 0.60/ 0.01541] 0.0151 0.0 0.0
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(NAmﬂ (N.m x 10%) | (m)
SEM. | 5 4 | sEM. | 5 A | SEM. | 5 4
0. 47732 0.47715 | 0. 36671 0. 36657 76. 82675 76. 82378
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111. 69 111.60 7. 40l 7.40 3. 93. 3 89 0.28785 0.28806| 0.32149 0.32148
100.0 100.0 5. 221 5.23 2.80 2.80 0.147100  0.14717] 0.14710] 0.14717
80.0 80.0 2. 90{‘ 2.90 1. 58 1.58  0.05024| 0.05015] 0.04020 0.04012
60.0 60.0 1. 65 1.64 0. 911 0.90; 0.02015 0.02011 0.01209 0.01206
40.0 40.0 0. 98 0. 97 0.54 0.54 0.00997]  0.00995 0.00399] 0.00398
20.0 20.0 ¢ 0. 65‘ 0. 65 0.36 0.36/ 0.00621| 0.00619] 0.00124 0.00124
0.0 0.0 ‘ 0. 5@‘ 0.55 0.31 0.31) 0.00520; 0.00519 0.0 0.0
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S.F.M. B 3 SEM. | 5 [ SEM. | 5 &
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