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A Study on the stability of a crab trap fishing boat with
water tank experiment

A-Reum LEE, I1-Kwon KaNG* and Hyo -Jae Jo**

Department of Fisheries Physics, Graduate school, Pukyong National University, Busan, 608 - 737, Korea
Division of Marine Production System Management, Pukyong National University, Busan, 608 - 737, Korea
2Division of Naval Architecture and Ocean systems Engineering, Korea Maritime University,

Busan, 606 - 791, Korea

According to the recent statistics of marine casualties in Korea, fishing boats are more likely to be ended in
the casualties, and small fishing boats especially cause much more accidents in sinking and capsizing than
any other big vessels. These casualties were mainly produced from the ignorance on the lack of own ship
stability. From this view, this study aims to analyze the characteristics of stability on the crab trap fishing
boat receiving transverse wave by means of carrying out the water tank test. The rolling angle of the model
ship was affected largely with the displacement and the wave period of it, and the trends were shown that the
magnitude of the angle was proportional to the displacement, but inversely to the wave period. And the wave
height had effect on the rolling angle just in the specific range of the wave period. The force of steady wind
didn’ t have influence on the rolling variation significantly.
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Table 1. The comparison of the domestic stability criteria of fishing boat with IMO Res. A.749

Available range Domestic stability criteria of fishing boat IMO Res. A. 749
Mode Criteria 24m <L <40m 24m <L
1 GoM > 0.35(with large area of wind pressure) > 0.35
2 Ao -3 (M - rad) - > 0.055
3 Aso 10 (m - rad) - > 0.030
4 Ag -0 (M - rad) - > 0.090
5 Oczmax ( : ) - =25
6 GZ3 (m) - >0.20
Table 2. Values of F1(¢) - F3(¢) for the different heel angles
0° 15° 30° 45° 60° 75° 90°
F1(¢) 0 0 0.5458 1.2221 1.2835 0.7174 0
Fa(¢) 0 0 -0.2190 - 0.4012 -0.1967 0.3642 1.0000
Fs(¢) 0 0.0093 -0.3148 -0.8248 -1.0980 -1.0877 -1.0000
sin(¢) 0 0.2588 0.5000 0.7071 0.8660 0.9659 1.0000
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Fig. 1. Dimension of the experimental tank used in this
study.

Front view

3-Free motion
measuring instrument

depth:0.8m

Side view

Fig. 2. The view of 3 degrees of freedom motion
measuring instrument, model ship and wind measuring
device.

Table 3. The specification of the 3 freedom motion
measuring instrument

Measuring Performance of sensor Output signal
range Linearity =~ Resolution
Approx +0.1%  Lessthan + DC analog voltage
) o - 0~ +10V for
+45deg of F.S. 0.05% 0~ = 45deg

Table 4. Principal dimensions of the real crab trap
fishing boat and model ship

Items Real ship Model ship
Length overall(m) 32 0.8
Breadth(m) 8.32 0.208
Depth(m) 3.68 0.092
Draft(m) 2 0.05
Gross tonnage 69 0.007

Live fish tank

Fig. 3. A photograph showing model ship and live fish
tank.
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Fig. 4. Variation of rolling angles due to the change of
displacement when the wind speed is constant as Om/s,
wave height and wave period are variable. (Wave heights
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Table 5. The results of the stability of the model boat compared with the stability criteria of domestic and IMO Res.A.749

Range of stability

Stability value of

Mode Criteria criteria the model Remark
1 GoM >0.35 0.48 criteria of domestic
2 Ao _30 (m-rad) >0.055 0.058 IMO Res.A.749
3 Ao _40 (M-rad) >0.030 0.035 "
4 Ao _so (m-rad) >0.090 0.091 ”
5 Oczmax (%) >25 32 ”
6 GZ3 (M) >0.20 0.19 "
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