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Structural and Layout Design Optimization of
Ecosystem Control Structures(1)

Characteristics of Mooring Force and Motion Control
of the Longline Type Scallop Culturing Facility

Cheong-Ro Ryu and Hyeon-Ju Kim
Department of Ocean Engineering, National Fisheries University of Pusan,
Pusan 608-737, Korea

To develop the optimal design method for the longline type scallop culturing facilities in the open
sea, numerical calculations and hydraulic model experiments are carried out for the stability and
function optimization. Using the results for the motion and tension of the facilities, stable design
concepts and effects of motion control system by vertical anchor and resistance discs are discussed.

The results of this study that can be applied to the design are as follows:

1) Total external forces by design wave (H.3=6.7 m, T,;=12 sec) at the coastal waters of jumunjin
for unit facility (one main line) are estimated to 5~20 tons, and required anchor weights are 10~40
tons in the case of 2-point mooring system. Though the present facilities are stable to steady currents,
but is unstable to the extreme wave condition of return period of 10 years.

2) The dimensions and depth of array systems must be designed considering the ecological
environments as well as the physical characteristics including the mooring and holding forces that are
proportional to the length and relative depth of main line to wave length, and the number of buoys and
nets.

3) Oscillation of the facility is influenced by water particle motion and the weight of hanging net, and
is excited at both edge, especially at the lee side. To reduce the motion of the nets, the vertical
anchoring system and the resistence disc method are recommended by the experimental results.

4) The damage of rope near the anchor by abrasion should be prevented using the ring-type
connection parts or anchor chains.

Key words : Long line type scallop culturing facility, optimal design, motion control system, mooring
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Fig. 1. Standard design and array for the longline
type scallop culturing facilities. (a) cultu-
ring facility, (b) array.
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Fig. 2. Layout of wave flume and arrangement of

experimental apparatus.
(a) wave flume, (b) experimental model.
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Fig. 3. Measuring and processing procedures on dynamic response of longline type scallop culturing

facility.
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Table 1. Structural model conditions

(unit - cm, g)
Model type
Part S S1 52 S3 Rl R2 R3 material
D L W D L W D L W D D D

Buoy(B1) sphere 16 11 16 11 16 11 plastic
Buoy(B2)  sphere 08 08 0.6 Styrofoam
Interval 50 25 50
Net(N1) cylinder 12 20 06 12 20 06 12 40 035 steel wire
Interval 50 50 50 nylon
rope(L1) line 003 0.03 0.03 nylon
rope(L2) line 003 0.03 0.03 nylon
rope(L3) line 0015 0.015 0.015 nylon
Rgissicstance 06 12 18  plastic

S: shape, D: diameter, L: length, W: weight, B1, B2, N1, L1, L2, L3: refer to Fig. 2.
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Fig. 4. Example time series of water elevation
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Table 2. Variation of the growth of scallop and weight of lantern net

&1, Age THE rotd L= 16022 M5

Time lapse (yr) 0.0 0.5 1.0 15 20 25
Length of shell (cm) 0.0 2.1 50 8.25 10.6 117
Weight of shell (g) 0.0 150 45.0 90.0 200.0 275.0
Weight of pendent (kg) 10.0 14.5 235 37.0 70.0 92.5
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Fig. 5. Design of scallop culturing facilities considering stability and function optimization.
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(b) horizontal Oscillation.
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