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Improving a Mooring Device of Fishing Boat for Scallop Cultivation
—— Utilization of a buffer material and its effect ——

Ryosuke TsumMURAY, Nobuo KIMURA?, Yasuzumi FuUJIMORI?

and Toshihiro IWAMORI®

Abstract

Ship motions on the small fishing boats for scallop cultivation in Funka-Bay, Hokkaido, are usually
influenced by the dynamic force of large scale cultivation facilities. On the rough sea condition, it would generate

fatal ship motions like large amplitude rolling motion.

To reduce such ship motions under fishing conditions, we

designed a new type of mooring device with buffer materials used as absorber for ship motions. We carried out
the tank experiment used the model in the wave conditions corresponded to the actual fishing operation to confirm

the effect of reducing ship motion.

For the waves in the long-period frequently generated under rough sea, the damping effect of the absorber was
effective to reduce rolling motion, and accounting for nothing less than 10.0% compared with the normal mooring
device without the absorber. As a result, the mooring device with absorber is effective for the improvement of
seakeeping qualities of the fishing boats for scallop cultivation.
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Fig. 1. Cultivation facilities called as “jumbo type”.
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Fig. 2. Mooring devise with the buffer material.

Fig. 3. Picture of mooring device used in the experiment.
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Fig. 4. Schematics of rupke type repulsion elasticity test.
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Fig. 5. Lines of scallop cultivation fishing boat “Maruto-
Maru”.
Table 1 Principal particulars of actual ship and model
ship.
7.9 GT type fishing bort
Full Scale Model
L, (m) 14.140 1.285
B (m) 3.630 0.330
D (m) 1.250 0.114
Disp. (ton) 17.978 0.013
d,, (m) 0.549 0.050
Trim (m) 0.144 0.013
KG (m) 1.066 0.097
GM (m) 1.207 0.110
KRG (m) aft. (+) 1.206 0.110
Model Scale 1/11
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Fig. 6. Restoration lever curve of cultivation fishing boat.
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Model of scallop cultivation facilities.

Table 2 Characteristics of buffer materials.

THICKNESS UNDER

BUFFER MATERIAL RL THICKNESS (m) MOORING (m)
NON 0.038 0.038
Al 26.90 0.038 0.027
A2 26.90 0.050 0.035
A3 26.90 0.025 0.010
Bl 21.16 0.040 0.017
B2 21.16 0.060 0.035
B3 21.16 0.020 0.012
Cl 19.12 0.040 0.028
C2 19.12 0.060 0.035
C3 19.12 0.020 0.010
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Table 3 Regular waves in the experiment.
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WAVE LENGTH (m)

WAVE HEIGHT (m)

WAVE PERIOD (s)

WAVE NUMBER

1 6.53 0.12 225 0.96
2 6.02 0.13 2.14 1.05
3 5.19 0.14 1.98 1.21
4 4.32 0.11 1.72 1.47
5 3.81 0.09 1.57 1.65
6 3.47 0.06 1.43 1.83
7 2.48 0.04 1.23 2.54
8 1.97 0.03 1.07 3.20
9 1.41 0.03 0.95 4.48
10 1.23 0.02 0.88 5.13
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Table 4 Effect of each buffer material.

Buffer material Al A2 A3 Bl B2 B3 Cl C2 C3
VB/A 0.26 0.25 0.27 0.26 0.25 0.26 0.26 0.24 0.25
Reduction rate (%) 17.43 11.93 11.21 11.86 11.76 10.22 9.15 8.79 9.42
Reduced roll angle (deg.) 1.07 0.75 0.71 0.72 0.73 0.63 0.55 0.53 0.59
Measured roll angle (deg.) 5.05 5.54 5.37 5.49 5.56 5.47 5.47 5.67
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Fig. 9. Heave response function.
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