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Characteristics on the rolling response of a small fishing boat
according to the waves and the ship’ s speed
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Marine casualties of vessel are serious problems on social and national aspects, because it results in sacrifice
of lives, a great lose of properties and marine pollution. According to recent statistics of marine casualties of
vessel, fishing boats are more likely to be ended in the casualty, and especially, small fishing boats cause
much more accidents than any other big vessels. Most of marine casualties were caused by the human
factors such as poor watch keeping, inadequate manoeuvering and negligent action for engine, etc. This
study is intended to provide navigator of small fishing boat with a specific information of necessary to assist
both the manoeuvering and the avoidance of capsizing. The manoeuvering characteristics of ship can be
adequately judged by the results of typical ship trials manoeuvres. For this purpose, the author measured the
roll responses of a small fishing boat in waves using the real sea experimental measuring system, and
analyzed the experimental data by the statistical and spectral analyzing methods to get the characteristics of

the roll motion responses of the small boat through the wave directions and the ship’ s speed.
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Table 1. Description of the trial boat(DuSeong) and sea

condition

Item

Specipication

Dimension Lpp
B
D

Gross tonnage

Displacement

Draft F
A
Metacentric height GM

Engine Power

Service speed

Wind velocity/direction
Wave height

12.5m
2.8m
0.95m
6.74ton
13.5ton
0.65m
0.75m
0.43m
320HP
15.0k"t
Tm/s/SW, 12m/s/SE
1.5m, 2.5m
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Fig. 1. Typical record of rolling motion on drifting.
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Fig. 2. The spectra of roll motions of the boat according to the wave directions and ship’ s speed.
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Fig. 4. The spectra of roll motions of the boat according to the wave heights, and a spectrum on drifting.
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Table 2. The statistical values and the probability of deck wetness of rolling motions calculated by the power spectra

R.Co. o? B, ®i3 0110 D100 /1000 T Omax P> x) N
180° 6.1 3.1 49 6.3 8.2 92 3.1 8.7 0 0
225° 25.8 6.4 10.2 12.9 16.9 18.9 3.2 17.2 1.5x10°* 0.1
270° 73.9 10.8 17.2 21.8 28.6 32.0 33 29.5 4.6x1072 16.7
315° 41.2 8.0 12.8 16.3 21.3 23.8 3.5 21.0 4.1x1073 1.4
000° 12.5 4.4 7.0 8.9 11,7 13.0 3.6 12.3 14x10°* 0.0
FEES HETE Ao & deld GOHE  os) 78 AHE G2 H 2o BFRE Bl

(Yamanouchi, 1956), o]u = t}&-2] 2|(11)e] A
Y3, o] Ao ZHE TR FHA I AR
£ 2ATHES T UG

p(x > X)) =exp (— /207 (11

L. ALz l-"

A7NA, xS FRZAER 33, & AR &)
S7b A e) AAars A2 Ggd e
st M Wet 7 M= ZAIR 2 213° E
7, pE FA B

B9l AZ o] uk0.5B=1.4m)7 AP A ¢ 7

HA(f=0.55m S 2 5-E wj 7t FAALS A5, AAL
Aol 47w A& S ol T, ARl
7t Adstrl AFels e ezl 3
o] M & tan yu=2/BolH, (1 =21.3°7F ok 19
U B3 s g Az o] 7HA o] sl A Y-S
AHsed 2284 gtk &, 24 59 3
AL #3857 AN E AZ o o) B

HEEe

1A E FARAZA (1D)A ) 28 3

SHEAST Bt Ao 2t o
FA49 &

s

=

k=)

ZHH 2 439 ASZSA W AA pe] LA 3] 5
(NJ)E (12)2) 9l o8 A= ghrt
N.=(N - ATy -p (12)

o 714, N2 datag] 4=, Ar= data®) sampling time,
T+ power spectrume] )8 73+ B Qo) HFF
71olth ¢ 71F o 2 Y LA+ E A

o] Table 20| ©+& 574 A 9} A el Ao

74 =

= [
2ol FF2EAE AAANHE TF
power spectrum, £ A & 3] A £ T2 3 A Ao

e} ol A7 g, 53] I, FALg
AA Fdel FA8HA 7AA = 4= HEiA
o aEY B2 F/1E gkl b =2 W
shatx] gtk Aol w2 o) WhE B
of uheh oF7H4 ThE 4 $ el R, A
ghoh AEA T HE el ol YA, FAbsE,
Z3bol N E Mol Z7bgol ube Seho] gl
7 AXNE AL BAo}, Aopo A
o] YA A E

- A5

2783 A 2318 S8l Aol

A @4 Bavh 282 Fuhe} FA g ol A
Ao ma} o] Frtete A4 A& 3
& o) AA O g} e B UL Ao

BAok A A A FA4 A& Table 29}
2o}, 3AuE wy A dxst HAre g
9L Alb Fo7E 921379, AP
AAZ 163 A= 7 APPYLER, IR E
uk Y 8} A] 8o 3 Abslo| T} 2 AbmE 3 sto)
Hs s 4 gae g Ao, &
&) fA o) wpet Sgol #A3] AXNEE 3

2 W LAY W} S BIAR QA Lol

Fostolol & Aoz A=A
AL AL
o] =2 20058 AU TAFA G
o A Aol &3] Q75 R+ (PR-2005-016).
=gkl

KMST Annual Report. 2005. Korean Maritime Safety
Tribunal, 681 — 692.
Kawashima, R., 1964. On the response function for the

rolling motion of a fishing boat on the ocean waves.



AT A
Ann. Inst. State. Maty. Supple. IlI. 33 — 44.

Yamanouchi, Y., 1961. On the analysis of the ship
oscillations among waves(part — 1). The Society of
Naval Architects of Japan, 99, 47 — 64.

Kang, 1.K. and J.D. Yoon, 1995. Experimental anaylsis
on the motion response of the small fishing boat
toward wave direction. Journal of Korean
Navigation and Port Research, 19(1), 1 — 8.

Kang, LK., I.D. Yoon and H.J. Jo., 1996. A study on the
response of fishing vessels in seas according to
various tonnage. Journal of Korean Navigation and
Port Research, 20(3), 31 —42.

Kawashma, R., 1968. On the seakeeping characteristics
of fishing boat(part — 1). Bull. Fac. Fish. Hokkaido
Univ., 18, 345 - 356.

TR L LS S O

Nishinokubi, H., 1973. On the sea keeping qualities of a
fishing boat by field measurement - 1. Bull. Fac.
Fish. Nagasaki Univ., 35, 91 ~ 102.

Hukuda, J., 1969. The 2nd Symposium on the sea
keeping quality. The Society of Naval Architects of
Japan, 99 - 119.

Woo, B.K,, J.D. KU and N.S. Park, 1987. Dynamics of
hull and marine structure. Yeonkyeong publisher.
87 —95.

Cartwright, D.E. and Longuet — Higgins, H.S. 1956. The
statistical distribution of maxima of a random
funtion. Proc. Roy. Soc. A., 237, 212 - 232.

20063 8¥ 309 H4
20063 104 10 <=7



