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Experiment and Analysis of Mooring System
for Floating Fish Cage

Jin-Ha KiM*, Hyeon-Ju KiM and Sup HONG
Ocean Development System Research Center, KRISO, KORDI, Daejeon 305-343, Korea

This paper deals with optimal mooring system to secure fish cage in a desired location. Through field investigation and paper works,
we surveyed disasters by breakdown of cage frame and mooring system due to higher wave attack and selected compliant buoy
mooring method for shallow water mooring system against severe coastal external forces. To analyze interaction between external
forces and compliant buoy mooring system, theoretical model has developed as quasi-static nonlinear analysis. After verifying the
feasibility of the numerical model compared with experiment, static analysis has tried for various mooring systems with different angle
of array, number of mooring points, length of horizontal and inclined rope. Optimal mooring method using compliant buoy has
selected for fish cage through numerical simulation. This results can apply for preliminary design for cage mooring system.
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Fig. 1. Example of moored fish cage.

Table 1. Feasibility study on mooring system for floating fish

cage

Mooring Concern Problem Capability
Spread mooring shallow water
Catenary . low
Moori stiffness effect of catenary

ooring
Multiple
Buoy mooring severe deflection low
Catenary weight of anchor chain
Mooring
Steep-S anchor chain  reduction of mooring
Catepna length stiffness & holding low

v reduction force of anchor
Compliant  compliance reduction of gravity
Buoy for external  anchor holding force  high
Mooring force & directionality
Catenary . shallow water
exclusive

Slack effect of low
Moori of buoy

ooring catenary

Anchor #1 Anchor #4

Buoy #2

Xmz+ Ym2» Zm2

H, (G,

Anchor #2 Anchor #3

Fig. 3. Coordinate system.
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Table 2. Experimental conditions

Buoy Nylon rope Wire rope
dia./ . . Initial-
angle . weight  length  dia. length .
(5) height (g% em)  (mm)  (em) feRSlOR
(em)
0 48/55 18 0.25 12 12 16

Fig. 4. Model test of floating fish cage with 4-point buoy moo-
ring system.
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Fig. 5(a). Displacement of fish cage versus mooring force.
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Fig. 5(b). Tension of wire rope versus external force.
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(a) Case I (b) Case II (©) Case 1II
Fig. 6. Buoy mooring systems for fish cage. Fig. 8(b). Tension of wire rope (N,=4, 6=45°).

Table 3. The mooring conditions for feasibility study on floa-
ting fish cage
Mooring point Nylon rope Wire rope
Case (angleg length (m) length (m)
Case I 4point (0deg) 10,20,30,40 25 5 175 10
Case I 4point (45deg) 10, 20, 30, 40 2.5, 5, 7.5, 10
Case Il 8point (0deg) 10, 20,30,40 25,575, 10

Fig. 8(¢). Excursion of fish cage (N,=4, §=0°).
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Fig. 9(a). Tension of nylon rope (N,=8, 6=0°).

e Acpe Towdn forf

Fig. 8(a). Tension of nylon rope (N,=4, §=45°). Fig. 9(b). Tension of wire rope (N,=8, 8=0°).
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Fig. 9(c). Excursion of fish cage (N,=8, §=0°),

Dosraled Armivat Force fof

Fig. 9(d). Demanded anchor weight (N,=4, 6=0°).
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