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Difference of tension on mooring line by buoy type

Gun-Ho LEE, In-Ok KiM, Bong-Jin CHA*! and Seong-Jae JUNG!

Aquaculture Industry Division, West Sea Fisheries Research Institute, National Fisheries Research &
Development Institute, Incheon 400-420, Korea

'Fisheries System Eengineering Division, National Fisheries Research & Development Institute, Busan 619-705, Korea

The difference of mooring tension by type of buoy was investigated in the circulating water channel and the wave tank for de-
ducting the most stable buoy from the current and the wave condition. 5 types of buoy made up of short cylinder laid vertically
(CL-V), short cylinder laid horizontally (CL-H), capsule (CS), sphere (SP) and long cylinder (CL-L) were used for experiments.
A mooring line and a weight were connected with each buoy. A tensile gauge was installed between a mooring line and a weight.
All buoy’ s mooring tension was measured at the same time for the wave test with periods of 1.5~3.0 sec and wave heights of
0.1~0.3 m, and the current test with flow speeds of 0.2~ 1.0 m/sec. As a result, the order of tension value in the wave test was
CL-H > CL-V > SP > CS > CL-L. In the current test CL-V and CL-H were recorded in the largest tension value, whereas SP has
the smallest tension value. So it seems that SP buoy is the most effective in the location affected by fast current. CS is predicted
to be suitable for a location that influence of wave is important more than that of current if practical use in the field is considered.
And it was found that the difference of mooring tension among buoys in wave is related to the product of the cross sectional area
and the drag coefficient for the buoy’ s bottom side in high wave height. The factor for the current condition was not found. But

it was supposed to be related to complex factors like a dimension and a shape by buoy’ s posture to flow.

Keywords : Buoy, Mooring tension, Water tank experiment, Strong-wind, Loss of fishing gears
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Fig. 1. Schematic of buoys for experiment (unit : m)
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Fig. 2. Arrangement of experimental apparatus in circulating water channel (a) and wave tank (b), and buoy mooring method (c).

Table 1. Specification of buoys for experiment

Volume Diameter Height Buoyancy
(m?) (m) (m) N)
CL-V 0.0009 0.0916 0.1374 8.7426
CL-H ” 0.0916 0.1374 ”
SP 1 0.1200 ”
CS ” 0.0884 0.1767 ”
CL-L ” 0.0613 0.3065 ”
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o AE - PG - ABA - A
Table 2. Factors assumed to be related to mooring tension
Related factors Unit CL-V CL-H CS SP CL-L
A¥* (m?) 0.0066 0.0126 0.0061 0.0113 0.0030
C* 0.8800 0.6550 0.2950 0.4700 0.8300
A* x C* (m?) 0.0058 0.0082 0.0018 0.0053 0.0024
A** (m?) 0.0126 0.0126 0.0140 0.0113 0.0188
C** 0.6550 0.6550 0.6000 0.4700 0.7400
AFF 5 C** (m?) 0.0082 0.0082 0.0084 0.0053 0.0139
w (m) 0.0916 0.1374 0.0884 0.1200 0.0613
H (m) 0.1374 0.0916 0.1768 0.1200 0.3065
H/W 1.5000 0.6667 2.0000 1.0000 5.0000
W/H 0.6667 1.5000 0.5001 1.0000 0.2000
D (m) 0.0916 0.0916 0.0884 0.1200 0.0613

A : cross sectional area of buoy which has different value by superscript '*' or '**', C : drag coefficient which has different value by superscript '*' or
W, H : width and height of buoy (refer to Fig. 1), D : representative dimension, * : When flow is normal to bottom of buoy, ** : When flow is
normal to side of buoy, Coefficients were referred from White(2003), Fridman(1986).
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Fig. 4. Correlation coefficients between mooring tension and vari-
ous factors in current condition (refer to Table 2 for symbols).
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Table 3. Correlation between mooring tension and various factors
by wave height (all buoy included)

Correlation coefficient

0.80 0.85 0.90

Related factors

A*
C*
A* x C*
A**
C**
A** x C**
W
H O (@]
H/W (@)
W/H
D

£0 2 e (For symbols refer to Table 2)
~-y/L=0.0261 =+=ylL=00147
[ --y/L=0.0342 | --y/L=0.0192
B =+=y/L=0.0391 - =+~y/L=0.0220
i =+y/L=0.0503 =ey/L=0,0283
=*=yv/L=0.0873 ==v/L=0.0491
1 il L J i 1 1 ]
0.02 0.04 0.06 0.08 04 0.01 0.02 0.03 0.04 0.05
| /._.—i———*—‘"l I — r_/,‘_
=—v/L=0.0094 =-y/L=0.0065
i -=-y/L=0.0123 i -=-y/L=0.0085
L =-y/L=0.0140 - =+-y/L=0.0098
=¢y/L=0.0181 =¢y/L=0.0126
==y/L=0.0314 —y/L=0.0218
L 'l L 'l 'l L J
0.02 0.04 0.06 0.08 0.4 0.005 0.01 0.015 0.02
A
L
H y . . . .
L and I for all buoy (H: wave height, L: wave length, p : water density, F: mooring tension, u: water

-239 -



Table 3> 7} ¥ 8 Ao g Al 4= ghol = =
719k whal 27 A B H o2 08 o] ghE 2=
d¢E grob fo" AR LrERH Aol A4t A 3}

oo Eolt (My7F Fol & A A 7
T2 AR vyt Hoh Jeket 452 fe A3
A& T8kl Fole] ol of Fo]E9 FY Abo] 9
AE el

Fig. 9= At e 4 & ot 2 F7] =2 whal F7tof
o2 ol € A Y WekE Fho] o] Wate] what yetd

Table 4. Correlation between mooring tension and various factors
by wave height (all buoy included)

Wave height
1.0~2.5m 3.0m
Correlation Coefficient
Related factors
080 0.85 090 080 085 0.90
A*
C*
A* X C* ©) @)
A**
C**
A** X C**
w o
H @) O ©) @)
H/W o) o
W/H o )
D

(Refer to Table 2 for symbols)

Table 5. Correlation between mooring tension and various factors
by wave height (except CL-L)

Wave height

1.0~2.5m 3.0m

Correlation Coefficient

Related factors

080 0.8 090 080 085 090

A*
C*
A* X C* ) @)
A**
C**
A** X C**
w
H ¢} o}
H/W
W/H
D

(Refer to Table 2 for symbols)
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Fig. 10. Relation between L and 7 for 4 buoys except CL-L (H: wave height, L: wave length, p : water density, F: mooring
7

tension, u : water viscosity, S: area, C,;: drag coefficient)
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