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Abstract

To develop a new fish cage which is required for offshore or moving cage culturing system

has been gradually increased against being closely dense of fish cage in shallow water.
Though submersible fish cage culturing system is essential technology for converting from
shallow water into the offshore, it was pointed out the serious problem about stability of which
are sinking and floating state.

This study is presented conceptual design of submersible fish cage centered with a mooring
steel pile to acquire stability and faculty. Design of mooring steel pile for submersible fish cage
culturing system needs to carry out optimal design of mooring steel pile for which much efforts
are required.

Formulation and optimal design process of submersible fish cage are organized into using
Sequential Quadratic Programming method of numerical optimization. For submersible fish
cage system centered with a mooring steel pile, process of the optimal design is proposed and

the optimal solutions are obtained.
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Fig. 1. Conceptual drawing of pile supported submersible fish cage.
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Table 1. Design environmental conditions at Tongyoung marine ranching area

Return period(yr) 5 10 20 30 50 75 100 S.D | DCF
Maximum wind speed (m/sec) 235 | 258 | 28.0 | 293 30.8_ 32.1 353 0.23 0.98
Instantaneous maximum wind speed (m/sec) | 369 | 40.4 | 438 | 457 | 482 | 501 | 514 | 0.13 | 0.99
Significant wave height (m) 7.9 8.7 9.1 9.6 9.9 10.2
Significant wave period (sec) 12.0 | 12.0 | 13.0 | 13.0 14.0 | 14.0
Extreme high water level (m) 311 | 316 | 3.21 | 323 3.27 | 329 | 332 | 0.07 0.57“
Extreme low water level (m) ~0.21|-031|-0.40|—046| —052| —058| -061] 0.11 | 095
Strongest current speed & direction 50cm/sec N, 50cm/sec S
Soil condition clay(0~3m), weathered s0il(3~7m),

weathered rock(7~10m), soft rock(10m~)
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Table 3. Optimal solutions (t=0.05m)

Case 1 Case 2
Sinking state Floating state Sinking state Floating state

wave di?neia?er iﬁ: weight dii:rizrt;r loe:;i:: weight diI:;Zrtler Lefn;i'tl: weight di?:zirtler l:fn;itl: weight
case (m) tm) (kg (m) (m) (kg) (m) (m) (ke (m) (m) (k)
W1 | 054 | 1497 | 10293 | 083 | 1631 | 16740 | 039 | 1492 | 7220 | 070 | 1594 | 13794
w2 055 | 1552 | 10447 | 084 | 1634 | 16966 | 040 | 1494 | 7350 | 071 | 1597 | 13976
w3 056 | 1557 | 10642 | 085 | 640 | 17224 | 041 | 1497 | 7510 | 072 | 1600 | 14197
W4 057 | 1560 | 10859 | 087 | 1642 | 17492 | 042 | 1501 | 7700 | 073 | 16.03 | 14432
w5 058 | 1564 | 11105 | 088 | 1646 | 17782 | 043 | 1505 | 7920 | 074 | 1606 | 14692
ws 059 | 1567 | 11382 | 089 | 1649 | 18095 | 044 | 1510 | 8175 | 075 | 1609 | 14978
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