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Basic Design of Multipurpose Fisheries Base for Marine Ranching Program
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Abstract

Muitipurpose fisheries base was conceptually designed to establish marine ranching
system in the coastal waters around Tongyoung, southern sea of Korea. Fisheries base for
marine ranching system has integrated various faciliies which were required for the
process of spawning, rearing, training, releasing, monitoring and catching functions. This
base has five steel piles for supporting upper structure and systems. Four steel piles are
surrounded by circular net pen made by steel wire, they have the function of the protection
against fouling for pile and scouring for bottorn soil as well as secondary rearing and short
stocking. We can use the last pile to moor a ship and access to the base. Principal
structure with steel piles is designed by optimization technique considering design external
forces in the coastal waters of return period of 50 years. Design optimization problem is
formulated for this base. Optimal design of multipurpose fisheries base is numerically
investigated by sequential quadratic programming method.
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Fig. 1 Key technologies and their relations for marine ranching program in Korea
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Table 1 Culturing and managing process of objective fish for Tongyoung marine ranching program
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Fig. 2 Conceptual design of multipurpose fisheries base for marine ranching program
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Table 2 Environmental conditions for conceptual design at Tongyoung marine ranching area

Return period(yr) 5 10 | 20 | 30 5 | 75 [ 100 | SD

Maximum wind speed (m/sec) 235 12582801293 (3081321330 023 {098
Instantaneous maximum wind speed (m/sec) | 369 | 404 | 438 | 45.7 | 482 | 50.1 | 51.4 | 0.13 | 0.99

Significant wave height (m) 79 | 87 1 91 [ 96 | 99 |10.2

Significant wave period (sec) 120112011301} 130 [ 140 ] 140
Extreme high water level (m) 311 3161321 (323 ]327]1329[1332} 007 | 097
Extreme low water level (m) 1-0.211-0.311-0.40]|-0.46]-052]-0.58|-0.61] 0.11 | 0.95

Strongest current speed & direction L 50cm/sec N, 50cm/sec S
. . clay(0~3m), weathered soil(3~7m), weathered rock(7~
Soil condition 10m), soft rock(10m ~)
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Table 3 Cases of postulated design conditions

CASE W1 | W2 | W3] W4 W5| W6
Height(m) | 1 2 3 4 5 6
Wave
Period(s) | 4 | 56| 72| 88 104 12
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Fig. 3 External forces considered.
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