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Studies on Tension Force of Mooring Line of Floating
Fish Banks (“Ukigyosho”) Moored in the Middle Layer
of Water Subjected to Waves

Yukihiro MuNEKAGE and Akira OHARA
Laboratory of Fisheries Engineering, Faculty of Agriculture

Abstract: A floating fish bank “Ukigyosho” is one of the artificial fish banks, set up in
the middle layer in the ocean at a depth of about 100 meters. These floating fish banks
were developed for collecting and cultivating migratory fish living in the middle layer on
the continental shelf,

Very little research on the motion of floating bodies moored in the middle layer of the
water has been done. As a result, it is very difficult to design these structures. The authors
carried out an experimental study on the characteristics of the motions of floating fish

_banks moored in the middle layer of the water subjected to waves.

The tension forces on the mooring line were measured and recorded. Huge impact forces
act on the mooring line of floating body with only a little surplus bouyancy setting at the
middle layer. These forces are greatest when the wave frequency corresponds to the natural
oscillation period of floating body. It is therfore advisable to avoid this natural oscillation
frequency in designing such structures. Also a surplus buoyancy ratio of more than 1 : 1,
i.e. a buoyancy of more than twice a weight in water of “Ukigyosho”, is advisable to
avoid the strong shocks. These large surplus bouyancy conditions receive shocks on the
order of 1/10 those of low surplus bouyancy conditions.
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Photo. 1. Model of floating fish bank.

Table 1. Surplus buoyancy ratios of the model floating fish banks,

Model— I - . Model—- I
weight in waier (V) - N x
buoyancy gg;galxlxl]scy ratio| buoyancy Eggl;lal:lscy ratio
(WA) WA—-WB (WA) WA- WB
WB : WB
EX— | 38.6 0.10 EX~- 8 26.5 0.15
2 4.4 0.21 , 9 3.1 0. 61
3 53.0 0.51 10 41.7 1,07
4 74,2 112 11 68.9 2.00
5 106.0 2.03 12 95.2 3.15
6 140, 5 3.01 '
7 169.6 3.85
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Fig. 1. Method of experiments.
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Fig. 2,1l. Tension force acting upon the mooring line.” Decreasing the value of surplus
buoyancy ratio W/WB under 1.0 results in huge tension forces acting upon the
mooring line. The resonance between waves and the floating body can be found at
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Fig. 2,2, Tension force acting upon the mooring line. Decreasing the value of surplus
buoyancy ratio W/WB under 1.0 results in huge tension force acting upon the mooring
line. -
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Fig. 3. Records of waves and tension forces on mooring line of floating fish bank.
(a) shows the impact force acting upon the mooring line when the surplus buoyancy
of model—1I is W/WB=0, 2l. .
(b) shows the tension force like a wave’s shape acting upon a mooring line when the
surplus buoyancy of model—1II is W/WB=3, 13,
(c) shows the wave shape. Wave height H=15.8 cm, Wave length L=334 cm, Wave
period T=1.5 sec., Steepness H/L=0. 045,
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Fig. 4. Records of waves and tension forces on mooring line of floating fish bank.
(a) shows the impact force acting upon a mooring line when the surplus buoyancy of
model —II is W/WB={.15. Only one impact force appears in two wave periods.
(b) shows the tension force like wave shape acting upon a mooring line when the
surplus buoyancy of model—1 is W/WB=3, 82,
(¢) shows the wave shape. Wave height H=15.8 cm, Wave length L=361 cm, wave
period T'=1.57 sec., Steepness H/L =0, 056,
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