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On the Variety of Wave Conditions Encountered by Ships Sailing in the
: Same Sea Zone (Continued)

by Hiroshi Kawabe, Member Hajimu Mano, Member

‘Summary

The supposed wave condition has the most significant effect on the result of the statistical
estimation of the wave induced variable of a ship. It is the general case of the theoretical
estimation. of the wave induced variable of a ship in a given sea zone to suppose the observed
wave statistics of the weather ships or voluntary ships in the sea zone.

Authors researched the data of wave observation of 62 voluntary ships in the North Pacific
Ocean during 3 years (1976-78). It was clarified that the wave conditions encountered by them
had remarkably wide scatter band in comparxson with that of random samples from the
same population.

To investigate the cause of the wide scatter band, authors research statistical character of
wave and wind conditions observed on 35 voluntary ships in the above sea zone during 6
vears (1976~81), wave condition on 9 weather ships in the North Atlantic Ocean for 18}
years, and records wind measurement at 5 weather stations in Japan for 20 years.

From the above statistical study, it is made clear that the newly analysed wave and wind
records have also the similar wider scatter band. Authors deduced from the result that such
variable as wave and wind in ocean have the basic character in which the sample distribution
shows a different distribution from that of random samples from usual population having a
given distribution with constant parameters.]

Authors study on the probabilistic model of population which can describe this special
sample distribution, and introduce a population having a complex distribution with parameters’
which are not constant but stochastic variables, too. The distribution of the above observed
wave heights is described by assuming them as sample values from the population with a
complex log-normal distribution with a constant standard deviation and a mean which is
described by a normal distribution.

From the study of the sample distribution of wave conditions encounterd by ships, it is
evaluated that the coefficient of variation of the extreme wave condition encountered by a
ship during her life time in a given sea zone may be nearly 15% in maximum, and the value
for larger ship will increase. This means the coefficient of the extreme value of wave induced
variables of the ship has also nearly the same value. This value is larger than that usualy
supposed in the case of reliability of strength of ship structure.
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coefficient of wind velocity (Feb-
ruary 1975, Oshima)
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Table 1 Result of y2 test

Weather Year

station 1 3
Miyakejima 395.62 268.93
Oshima 217.81 116.26
Hachijojima 294,77 148.76
Omaezaki © 259,97 112.79
Shionomisaki 205.57 105.67

Degree of
freedom 133 76
Kooy 160.72 97.13
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Table 3 a) Wave frequency observed by all voluntary ships
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Wave Wave Period ( sec ) Sum over
Height (m) ' ’ all
. 0 -5 53-7 7-9 9 .11 11-13 13- Period
- 0.75 1277 332 81 29 10 2 1731
0.75 - 1.75 15444 110845 2182 507 157 95 29230
1.75 - 2.75 1170 123071 6513 1821 427 47 Lothy
2.75 - 3.75 4133 16828 7977 2742 615 153 32448
3.75 - 4.75 636 53535 5732 2653 712 170 15258
4.75 - 5.75 102 1203 1760 1721 580 119 5483
5.75 - 6.75 34 389 539 748 428 67 2205
6.75 - 7.75 12 561 284 365 273 66 1561
7.75 - 8.75 7 47 93 131 114 25 417
8.75 - 9.75 3 27 56 40 b2 13 181
9.75 ~10.75 6 26 37 50 51 10 180
10.75 =-11.75 1 6 7 1 15
11.75 =12.75 40 3 7 50
12.75 -13.75 1 7 1 9
13.75 -14.75 1 1 4 <]
14.75 - 4 15 2 4 25 "
Sum over
all 35825 58685 25258 10869 3k29 884 134950
Height

Table 3 b) Wind frequencéy observed by all voluntary ships
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Cumulative distribution function of wave
height plotted on log-normal probability
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Fig.8 Cumulative distribution function of

wind velocity plotted on Weibull
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Fig.13 Frequency distribution of mean wind
velocity observed by each voluntary
ship

Table 4 Result of %2 test

Wave Wind
X 9089.07  4886.6
Degree of
freedom 510 238
2
Xoos 565 274
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Fig.14 Frequency distribution of H,, values in each wave period interval
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Table 5 Effect of sampling interval on oy, oy and effective B, FHED AT Y FDEME LSBT
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