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SUMMARY

For the purpose of understanding the stability of small fishing boats,
the author carried out moving experiments and measured principal
dimensions of the twenty small fishing boats under 20 gross tonnages,
along the coast of Cheju Island and has been studing these types of
ship’s tranverse stability, by using measured rolling periods and
metacenter height.

Also, the tranverse stability has been studied theoretically, by a
dynamic stability factor, C, values, under two different ship’s conditions

in one selected as a representative fishing boat.
The results are as follows:

1. The principal dimensions were Lpp/D=6.98~10.27, Lpe/B=2.86~3 83,
B/D=2.21~2.88.

2. The tranverse stability was found in sufficient value, as 2.31~3.64
seconds per rolling period ‘and 0.39~0.82 meters of metacenter height,
under practical conditions.

3. The tranverse radius of gyration was found to be between 0.42B~
0.46B, by using Morida’s formula, K/B=0.373+0.023 B/d—0.00043 Lpp.

4. By the above resulis, a formula relationship between ship’s breadth
and rolling period was obtained, that is, Ts=0.670B+1.264(r =0.725).

5. In case of living fish hold being filled with water on the representative
fishing boat, it is considered not so good a stability for C, values

less than 1.



Sign and Nomenclature

A ¢ displacement (M/T)

L : length per perpendicular (m)

B : moulded breadth (m)

D : moulded depth(m)

d : draft (m)

d’ : moulded draft (m)

FB : free board (m)

WL : water line

BL : base line

KG : center of gravity (m)

KG, : center of gravity, including free surface effect (m)
GM : tranverse metacenter height (m)

G,M: tranverse metacenter height, including free surface effect(m)
GZ : lever of stability(m)

GoZ : lever of stability, including free surface effect (m)
GZumex: maximum lever of stability (m)

max.+ angle of inclination, at GZm... (deg.)

Ts : rolling period (sec.)

Kxx : tranverse radius of ship’s gyration (m)

Dy : equivalent lever of moment, due to steady wind(m)
H, : lever of wind area moment (m)

A, lateral area pertaining to wind pressure (m?)

K, : coefficient decided by wind force

v : wind speed (m/sec.)

8, : relative angle of roll (deg.)



i

g

reduction coefficient for effective synchronous wave slope
Hw/Lw, height of wave/length of wave

vertical distance from center of gravity to water plane
area, at upright condition (m)

coefficient of extinction

inflow angle of water (deg.)

dynamic stability factor, area a / area b

correlation coefficient

length of living fish hold (m)

half breadth of living fish hold (m)

: moment of inertia, due to free water. (m*)

: acceleration of gravity (m/sec?)

1.5Dw :equivalent lever of moment, due to gust (™)
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Table 1. Wooden power driven fishing boats for rolling experiments and

for measuring principal dimensions,

Ship’s name

Gross tonnages (M/T)

Fishing means

C = v wHOHLH T O ZZ N R~~~ T O MmO @ >

2.85
.20
.64
.30
.25
.99
.69
.00
.23
.16
.70
57
.43
.33
.90
.51
.76
.99
.52
.66
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Fig. 1. The gear for measuring rolling periods and obtaining
resistant rolling curves.
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Fig. 2. The body and sheer plan of the representative fishing boat, “P”.
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ABEMES] Lep, B, DE AESIH ol AE25E #HEE Lpp/B, Lpp/D,
B,/D Table 28 7tk o] Fol|A] 20%9 Lpp,/B, Lpp/D, B/D9 #KHE
£ #4% 2.86~3.83, 6.98~10.27, 2.21 ~2.880|3 %, o] 59 FHEE &
% 3.37, 8.55, 2.540|%it}

Table 2. The principal dimensions of concerned fishing boats.

Sgg: Lpp(m) B (m) D (m) B,D Lpp/D Lep/B
A 7.70 2.16 0.75 2.88 10.27 3.57
B 8.17 2.26 0.85 2.66 9.61 3.62
D 8.20 2.3 0.88 2.67 9.32 3.49
E 5.60 1.84 0.66 2.79 8.49 3.04
F 5.30 1.85 0.66 2.80 8.03 2.87
G 5.37 1.80 0.73 2.47 7.36 2.98
H 5.55 1.94 0.74 2.62 7.50 2.86
I 7.33 2.50 1.05 2.38 6.98 2.93
J 6.96 2.03 0.77 2.64 9.04 3.43
K 6.75 2.12 0.83 2.55 8.13 3.18
L 9.50 2.48 1.04 2.39 9.14 3.83
M 7.00 2.32 0.88 2.64 7.96 3.02
N 10.30 2.70 1.22 2.21 8.44 3.82
O 12.00 3.26 1.46 2.23 8.22 3.68
P 10.93 2.86 1.28 2.23 8.54 3.82
Q 9.58 2.89 1.10 2.63 8.7 3.32
R 9.27 2.53 1.02 2.48 9.09 3.66
S 8.60 2.50 0.98 2.55 8.98 3.44
T 11.29 3.13 1.26 2.48 8.96 3.61
U 9.01 2.73 1.10 2.48 8.19 3.30

MEAN 7.77 2.41 0.96 2.54 8.95 3.37
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FHEZERAPTS FH%K 0.49~1.03 mPAo
2.74 ® o},
FTER g9 AR F3 E@EPLE ¥ HEB/RE 7T

2.31 ~3.64 8% o5

REANE

Table 3. Factors of tranverse stability for the concerned fishing boats.

Ship’s Mean Free Roll.ing GM Regu}ation GM_ B Radius )
name draft(m) board (m) period(sec) (m) Required GM of gyration
A 0.55 0.25 2.7 0.515 0.368 0.238 0.46B
B 0.68 0.24 3.14 0.423 0.319 0.187 0.45B
D 0.78 0.14 3.35 0.390 0.418 0.166 0.44B
E 0.49 0.23 2.45 0.482  0.330 0.262 0.46B
F 0.56 0.17 2.50  0.448 0.348 0.242 0.42B
G 0.64 0.15 2,58 0.380 0.278 0.211 0.44B
H 0.62 0.18 2.7  0.381 0.311 0.196 0.44B
I 0.84 0.30 2.4  0.820 0.249 0.328 0.44B
J 0.52 0.34 2.31 0.658  0.294 0.324 0.46B
K 0.62 0.28 2.50 = 0.588 0.275 0.277 0.45B
L 0.68 0.44 2.86 0.615 0.242 0.248 0.45B
M 0.67 0.28 2.85 0.542  0.306 0.234 0.45B
N 0.98 0.31 2.84 0.674 0.220 0.250 0.43B
0] 1,03 0.46 3.53 0.666  0.266 0.204 0.44B
P 0.99 0.39 3.64 0.483 0.219 0.165 0.44B
Q 0.92 0.28 2.82 0.821 0.344 0.282 0.44B
R 0.84 0.25 2.70 0.686  0.316 0.271 0.44B
S 0.83 0.22 3.04 0,529 0.321 0.212 0.44B
T 0.96 0.38 3.63  0.580 0.300 0.185 0.44B
U 0.92 0.28 2.82  0.733 0.296 0.269 0.44B
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Fig. 5. The diagram of definite curves for judging the ship’s stab-
ility, by C, values. The numerals attached to C. indicate
wind speed and 1-0 indicates a zero of heeling moment.
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Fig. 6. The regression line of a ship’s rolling period, by breadth.
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Fig. 8. The hydrostatic curves of the representative fishing boat “P”.
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Fig. 9. The GZ curves, comparing practical conditions with a load of
water in living fish hold.
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Fig. 10. The GZ curve, in a practical condition, for judging the dyn-

amic stability, by C, values.
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Fig. 11. The GZ curve for judging the dynamic stability, by C,values,
when filled living fish holds with water.
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