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Experimental anaylsis on the motion response of the small
fishing boat toward wave direction
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Abstract

The motion of a small boat in seas is affected in relatively higher degrees than the case of a larger
ship by the specific characteristics of sea waves, ie, the wave length and height.

Ship’s motion caused by sea waves is a matter of special importance to small fishing boats,
because they carry out fishing job in rough seas frequently.

This is an experimental study on the rolling and pitching motions of full scale ship.

In the experiment, the ship’s motions were measured for head, bow, beam, quarter and following
seas.

The experiment were carried out on board the training ship Pusan 404(160 GT) in the adjacent
waters off NAM HYENG JAE DO on Dec. 13th 1994.

The sea condition during the measurements was that wave height 2.5m, no swell and the wind
velocity of 12 m/sec.

Some statistic cosiderations were given to the observed data by the time series analysis methods
and discussed in this paper.
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Table 1. Condition of M/V Pusan 404 through
the measurements

Principle dimension

Lpp 303 m

B 66 m

D 28 m
Gross tonnage 160.4 ton
Displacement 2180 ton
Draft

F 16 m

A 28 m
Metacentric height

GM 0.45 m
Main engine 750HP
ship’s speed 11.2 k't
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Table 2. Description of TCM1 ELECTRONIC
COMPASS SENSOR MODULE

Heading Accuracy + 0.5° RMS Tilt Accuracy t 02°

Repeatability £01° Repeatability + 0.2°
Resolution 0.1° Resolution 0.1°
Tilt Range + 25° Tilt Range + 30°
Magnetic Field Accuracy + 024 T Interfaces RS232C
Repeatability + 0.1xT NMEA 0183
Resolution 01uT
Range + 80uT
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Fig.1 Typical record of rolling and pitching
motion
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Fig.2 Statistical distribution of rolling ampli-
tude on various courses toward the
wave direction.
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Fig.3 Statistical distribution of pitching amp-
litude on various courses toward the
wave direction.
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Fig.4 (A-D) Auto-correlograms of rolling and pitching movements
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Fig5 (A-D) Power spectra of rolling and pitching movements
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Table 3. The calculated angle, period and
number of heavy movement from
each power spectra of rolling and

pitching movement

<Rolling>

RCO| & 6, 8, Opu 8 G, T O
000° | 084 115 184 234 29 35 70 39
045° | 895 374 598 763 963 1158 61 140
090° | 1852 538 861 1097 138 1665 71 140
135° | 841 363 582 741 936 1125 80 95
180° | 138 147 235 300 378 45 91 4l
225° | 844 363 581 741 936 11.25 74 91
270° | 1495 483 773 986 1245 149 75 150
315° | 630 314 502 640 808 972 60 100
<Pitching>

RCO| 2 B, 8, Omy e 8. T Oum
000° | 224 187 299 382 482 579 39 63
045° | 220 185 297 378 477 574 46 49
090° | 033 072 115 147 185 223 65 28
135° | 070 105 167 213 269 323 95 32
180° | 065 100 161 206 260 312 111 25
225° | 068 103 164 210 266 319 85 30
20° | 027 065 104 132 167 200 65 23
315° | 204 179 28 365 460 553 44 46
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Note : R.co : ship’s relative course toward the
wave direction
¢ : variance of the ship’s movement
amplitude
?a . arithmetic average of amplitude
55 . significant value of amplitude
Emax . average of higher amplitude of
10% throughout overall data
fe : expected amplitude at 1% proba-
bility
g .. expected amplitude at 0.1% pro-
bability
T : dominant period of ship’s move-
ment
8 max - Observed maximum amplitude
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