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Experimental Studies on the Capsizing Mechanism of a
Fishing Boat in Wind Waves

I. On the observation of capsizing phenomenon for a wooden
trawler of 31 tons GT in wind waves*

Rihei KawasaiMa,** Kiyoshi AMAGAL** Yasuhito InaBa,**
Kanji MaTsusaiMA,** Susumu TAKAHASHT **
Takeshi TsucHrvA*** and Yasuyuki YamMagosHr***

Abstract

The authors have been studying on the seakeeping qualities of fishing boat
from various view points. The above title name is one of the most important
problem in the studies of seakeeping qualities of a fishing boat. There are many
theoretical studies on this problem which are based on the statical stability of a
fishing boat and a few experimental studies such as the report of a capsizing
experiment in San Francisco Bay.

By the way, in this paper, the authors tried to approach this problem by an
experimental method with 2-meter fishing boat model of wooden trawler in wind
waves. The authors consider that the capsizing of a fishing boat will be directly
induced unexpectedly by a wave action in a random sea. In this experiment,
the radio controlled 2-meter fishing boat model installed with a measuring
apparatus for rolling and pitching motions with cassette recorder was used.

The experiments were performed in wind wave at Lake Ohnuma. The
motions of the fishing boat models were measured for head, bow, beam, quatering
and following sea conditions, and later the fishing boat model was capsized by
a compelling force and photographed by an 8-mm cine-camera.

The results of the experiments did not satisfy the whole aim of the scheme,
but the authors obtained some information on this problem.

# ]

IO BT 5 FBEO TR b AR s EBEHEIC BT 2 5381250 T, Rahola Wi s 3%
BRI & 2 RO Z M ORI ET 2 85T, 3 MOBER ST  ERED B
TSRS  OBELRE SN TV 2 0999, IHOEBRMZE 1R, Palling 59 H5ER 1/30,

* 197444 HARKEZESAETRE
¥ ERE A K B R A e
(Laboratory of Fishing Boat Seamanship, Faculty of Fisheries, Hokkaido University)
*E OKEST WMBESLE (Pishing Boat Laboratory, Production Division, Fisheries Agency)
— 128 —




NE5: RAOEEIRBICET 2 ZRWIHE 1

Lpp 5.35m OEWMERERANTY L 750 v X aBTERE2 L TWAMT, KICRDNE & &L
PRI E A B30, 1D FTC b 2 BEIRIES RIE CHREMOEERME 2L THEENY FETS
530, BEUEZKIVCEAOTEERA TV S, INAEOREE BHOMERICEHHALES
HHRISOTHLHBING S0 A, AR BEEE- TMNIZE bz OMTEEIEL, R
PEBICHE OBEVEL, MOWHEENTIFLWEETRELATOEEEL S, EHLIZK
HCRBNTHRPERE IV I EENLSERARETH 3 A, LI RERZEERORED 5558
HEOFETH S 5 LWV HBAD S, HRBROBMOBEBEORALRA TS, LOERTEE
SHYUMABEL 12C L2, AR AN S OERRA BT Licd 5, BEXEI ICLFE
ELUT, $TCM 23R BHERE 572 BIRGM 2B THENERPEIEL I, GM 2
ZYREESRBCREUEBOREZHIFHL 2, UbL s RAAERINZER FIAL TRE
AR X 2 EBBR 2 BN 5 C L REMCBRUTERCKRING R 2A SV E ZAT
W3H, GEIOERTRIAROEC L 2B2BNT 5L 3T ooz, THUIREIC GM 2/5
3L THLLOEBROME L ERHORKEMHOEIC L b COMMREED BAPPHTILNE
HIBL 1o ZDIZDME TR F K~  CHAL 20 5 @M h 2 A TRAEEAS L0 &8
234, AROEFEIIEDOLSCEIZOM LI TN SRR ZE 2oRHNER > BRILETO
MAZBIIOTHRET 3,

* B
e Lk

EENTID 31 ARRREE SN AL (Lpp 18.50m, B 4.38m (44K 0.06mXx2 %»&ir), D1.81
m) OFER 1/9.25, Lpp2m ORBBEERMPEAL 12, MO 7€y FR3FLITRITEY TH
%,

Table 1. Ship body offset.
HALF BREADTH (m)

W.L.=| 0.000 | 0.250 | 0.375 | 0.500 | 0.750 | 1.000 | 1.250 | 1.500 | 2.000
A.P. 0,105 | 0,105 | 0,105 | 0.105 | 0.105| 0,105 | 0.105 | 0,105 | 1.510
1/, 0.105 | 0.105 | 0.105 | 0.105 | 0.105 | 0,105 | 0.1056 | 1.070 | 1. 930
1 0.105| 0.110 | 0.170 | 0.240 | 0.480 | 1.080 | 1.580 | 1.830 | 2,080
1Y, 0.110 | 0.330 | 0.490 | 0.790 | 1.370 | 1.710 | 1,900 | 2.020 | 2. 160
2 0.180 | 0.670 | 0.990 | 1.350 | 1,800 | 2.000 | 2,100 | 2,160 | 2.190
21/, 0.260 | 0.990 | 1.340 | 1.640 | 1,940 | 2,070 | 2,170 | 2,180 | 2,190
3 0,330 | 1.230 | 1,610 | 1.820] 2,040 | 2.140 | 2.190 | 2.190 | 2.190
31/, 0.400 | 1,560 | 1.830 | 1,950 | 2,130 | 2.180 | 2,190 | 2.190 | 2.190
4 0.420 | 1.790 | 1.980 | 2.070 | 2.180 | 2,190 | 2.180 | 2.190 | 2,190
4, 0.430 | 1.880 | 2.030 | 2.120 | 2.190 | 2.190 | 2.190 | 2.190 | 2.190
5 0.430 | 1.920| 2,060 | 2.140 | 2,190 | 2.190 | 2.190 | 2.190 | 2.190
514 0.450 | 1.840 | 2,020 | 2.100| 2,150 | 2.190 | 2.190 | 2.190 | 2.190
6 0.470 | 1,660 | 1.920 | 2.050 | 2,050 | 2.190 | 2.190 | 2.190 | 2,190
6'/s 0.450 | 1,520, 1.790 | 1.920 | 2.000 | 2.140 | 2,170 | 2.180 { 2.180
7 0.410 | 1.390 | 1.640 | 1.800 | 1,950 | 2,040 | 2.090 | 2,120 | 2.120
/g 0.380 | 1.180 | 1.410 | 1.610| 1,810 | 1.910 | 1.980 | 2,030 | 2.040
8 0.340 | 0,950 | 1,150 | 1,340 | 1,580 | 1.740 | 1.830 | 1.900 | 1,940
85 0.290 | 0.780 | 0.950 | 1,080 1.300 | 1.450 | 1.550 [ 1.630 | 1.720
9 0,220 | 0.520| 0.620| 0,720 0.880 [ 1.030| 1130 | 1.230 | 1. 360
9l/, 0.105| 0.160 | 0.200 | 0.240 | 0.340 | 0.450 | 0.540 | 0.620 | 0.760
F.P. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 2. Ezxperimental condition.

Weight .
E Ship GM Draught Trim
NXP' Date & Time speed, |Cond.| model fulll Kyy/L | model full | model full jmodel full
0. m/s (Fn) (em) {cm) (om)
(Kg) |(Ton)
1 (1973.10,200 N | 1.01(0.23) | 1 |2.1720.07| 0,298 | 83,5 ] 60,8 | 12,43 1,15 (16,97 1,57
11-36
2 " 0+« 0,72(0.16) |
11-42
3 " >0 ]0.67(0,.15) | ~
11-51
4 ” 0 [0.99(0.22) | ~
15-36 4
b N |0.44(0.10) | ~
15-42 0
6 , 0+« 0.67(0.15) | ~
15-49
7 10-23 é 0.41(0.09) | 2 |1.67 16,45 0,300 | 84,4 | 68,5 | 16,37 1,51 [19,05 L 76
16-10
8 =0 |om0.17) |
15-17
9 ” o\ 0.80(0.18) | 3 [114 10.50| 0.289 | 84.4 | 68,5 | 16,22 1.50 21,36 1,98
15-34
10 10, 26 4 §0,94 8,67| 0.298 88,8 | 72.0 | 16,58 1,58 [17.75 1,64
#
gu_ exp. t exp.4 exp. 7 cm-sec
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Fig. 1. Histogram of the wave heights.
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Fig. 2. Power spectra of the wave heights
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Fig. 3-a. Power spectra of roll ang. Fig. 3-b. Power spectra of roll ang.
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degz.sec
15¢

20 1.0 07 05 0.4 0.3
sec

Fig. 3-c. Power spectra of roll ang. exp. 7,8,9
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Fig. 4-a. Power spectra of pitch ang. exp. 1,2,3
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Fig. 4-b. Power spectra of pitch ang. exp. 4,5,6

deg’-sec
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Fig. 4-c. Power spectra of pith ang. exp. 7, 8, 9
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Fig. 5-a. Frequency response of wave-pitch ~ Fig. 5-b. Frequency response of wave-roll
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Fig. 6. Photographs which were exposed one frame per 0.5 sec.
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. 1 to No. 5 and

Fig. 7. Photographs which were exposed one frame per 0.25 sec. for
per 0.5 sec. for No. 6 to No. 9.
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Fig. 8. Extinction coefficient for the rolling
motion (A MARU).
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Fig. 9. Statical stability for A MARU.
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