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Fundamental Characteristics of Motion in Waves of a Fishing Vessel with Bulges

by Ning Ma, Member Yasuo Yoshimura, Member
Nobuo Kimura, Member Shiro Suzuki
Yasuyuki Yamakoshi, Member

Summary

In order to improve the stability and to increase the working area for fishing vessel, bulges are
often added on ship sides from underwater part up to upper deck. From the view point of seakeeping
quality, it is important to clarify the effect of bulges on ship dynamic response as well as static
stability. A fisheries research vessel “Ushio-maru” has been rebuilt (elongated and bulges fitted)
recently. In this paper, we present the results of investigation into its stability improvement and
study on the influence of bulge on its motion in waves by model experiments and theoretical
calculations. It was shown that stability improvement is considerably achieved by fitting bulges. In
addition, resonant roll motion was slightly reduced due to damping effect of bulges. It was also
found that there are no significant difference in heave and pitch due to the existence of bulge. On
the other hand, roll motion in beam and quartering long waves increase. Furthermore, at-sea
seakeeping tests of the ship with bulges were conducted, motion characteristics in real ocean waves
is described. Finally, authors point out the merits and demerits of fitting bulge to fishing vessel.
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Table 1 Principal dimensions

Original Enlarged
Gross Tonnage 128 179
Loa (m) 33.15 39.47
Lpp (m) 275 33.74
B (moulded, m) 6.5 7.8
D (m) 3.0 3.0
d (m) 2.6 2.6
Displacement (m3) 313.3 435.3
Initial Trim (m) 0.8 0.8
Lcb (m) -0.591 -0.540
Speed (kt) 10.5 10.5

Fig.2 Body plan of “Ushio-maru” with bulges
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Table 2 Stability data of original and rebuilt ship

(: values of original ship)
Item Light Dept. Dept. Fish. Arrival
Weight Port Ground Port
df(m) 151 2.09 1.85 1.49
(1.90) | (2.33) (2.17) (2.10)
da(m) 3.34 3.60 3.63 3.56
(3.25) | (3.60) (3.59) (3.44)
dm(m) 2.42 2.84 2.74 2.52
(257) | (2.97) (2.88) (2.77)
A (t) 342.6 439.5 419.3 370.3
(275.2) | (336.1) (322.7) (303.3)
KM(m) 3.61 3.70 3.68 3.64
(3.12) | (3.15) (3.15) (3.14)
KG(m) 2.92 2.56 2.66 2.84
(2.72) | (2.51) (2.60) (2.64)
GM(m) 0.69 1.14 1.00 0.79
(0.39) | (0.52) (0.41) (0.37)
MidG(m) 1.30 1.20 1.50 1.75
(0.97) | (0.96) (1.07) (0.91)
MidF(m) 0.94 1.91 1.82 1.42
(0.75) | (0.36) (0.40) (0.55)
107 Departure Port
08 L — with bulge
- -w/0 bulge
06 TN
R,’ _ Pid ~<
004 e -
02 e -
00 T e et :
0 10 20 30 40 50 60 70 80 90
@ (deg)

Fig.3 Righting arms at departure port condition
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Table 3 Conditions of model experiments

with bulge wi/o bulge
Lpp(m) 1.906 1.906
B(m) 0.458 0.367
d(m) 0.1469 0.1469
Displacement (kg) 78.7 76.8
GM(m) 0.0399 0.0158
Kyy/Lpp 0.266 0.272
Lcb(m) -0.591 -0.540
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Fig.4 Heave and pitch in head waves (Fn=0.297)
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Fig.5 Heave and roll in beam waves (Fn=0)
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Fig.9 Measured motions (drift condition)
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Fig.11 Measured and estimated pitch spectrum
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Fig.12 Measured roll spectrum in beam seas
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Fig.10 Measured motion spectra (drift condition)
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