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Abstract : Recently, reports of marine accidents of small fishing vessels less than 10 tons have been increasing. In this study, the characteristics of the
motion response in regular waves were analyzed using computations for these ships. Small vessels less than 10 tons are classified by size and used for
marine accident investigations. Therefore, the motion response analysis was performed on three small fishing vessels of different sizes. In the case of the
head sea, it was confirmed that as the speed of the vessel increased in the long wavelength region, the motion responses of heave and pitch became
large. The motion response of the smallest 3-ton fishing vessel was greater than that of the other sizes of fishing vessels. The maximum value of the roll
motion shifted to the long wavelength region as the speed gradually increased in the bow sea, regardless of the size of the ship. In all the three small
fishing vessels, it was found that the roll motion was the greatest at 15 knots, the highest speed in both bow and beam seas. When sailing in the head
sea and bow sea conditions, lowering the speed is one of the effective approaches to reduce the effects of the vertical and lateral plane motions. The
roll motion caused by the beam wave showed a tendency to increase rapidly only at a specific wavelength regardless of the speed and the size of the
vessel. It was confirmed that the roll motion was significantly reduced with forward speed in the stern wave compared to the bow wave. As there is a
specific region where the maximum value of the hull motion response appears depending on the size and speed of the ship, an operation method that can

minimize the effect of this motion should be considered and implemented.
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Fig. 1. Status of marine accidents according to gross tonnage
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Fig. 2. Status of marine accidents of capsizing according to gross

tonnage (Source: Korean Maritime Safety Tribunal, 2021).
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Table 1. Principal particulars of vessels
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Fig. 4. Body plan for (a) 3ton, (b) 7ton and (c) 10ton class of
small fishing vessel.

Description Symbol 3 G/T class 7 G/T class 10 G/T class
Length between perpendicular [m] L 9.46 11.50 14.88
Breadth [m] B 2.87 3.68 4.1
Draft [m] d 0.54 0.83 0.8
Gross tonnage [ton] G/T 2.99 7.31 9.77
Block coefficient Ch 0.34 0.58 0.46
Metacentric height [m] GM 0.837 0.876 1.28
Speed [knot] U 0,7, 11, 15 0, 7, 11, 15 0, 7, 11, 15
Speed Fn 0.0, 0.374, 0.588, 0.801 0.0, 0.339, 0.533, 0.727 0.0, 0.298, 0.469, 0.639
Length to breadth ratio L/B 3.296 3.125 3.382
Breadth to draft ratio Brd 5.276 4.434 5.125
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Fig. 6. Heave and pitch motions in head sea (xy =180 ).
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