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Tab.1 Parametersof prototype and model of the cage
prototype of cage model of cage
item
specs of cage material specs of material specs of cage material specs of material
floating frame system
>< ®25 mm><2.27
, o 40 m(P) HDPE ®250 mm 4m PPR
inner floating pipe 14.8-22.7 mm mm
> D25 mm><2.27
o 42.8 m(P) HDPE ®250 mm 428 m PPR
outer floating pipe 14.8-22.7 mm mm
joint 0.45 m(L) HDPE ®320 mm 0.045 m PPR ®32 mm
pillar 1 m(L) pppg D125 mm><1l4 0.1'm PPR ®20-1.8 mm
mm
handrail 40 m(P) HDPE ®110-6.7 mm 4m aluminum ®20-1.8 mm
plastics
pipe
netting system
— 23et 18-2
net 40 m(P)><11 m PA 23tex ><48—40 4m>=<1.1m PA 3etex><18-20
(H) mm mm
. 40 m (P) steel D40 mm 4m steel ®4 mm
bottom circle
sinker 8 pieces 50 kg 8 pieces steel 50g
concrete
mooring system
buoy 4 pieces PE 700 kg 4 pieces PE 0.7 kg
main rope 35m(L) PP D38-42 mm 3.5m PE 4 mm
25 m(L)>25 PP 28-30 mm 25m>2.5m PE 3 mm
rope frame m(L)
bridle 11 m(L) PP 28—30 mm 1.1 m PE 3 mm
chain 2 m(L) Fe 25-30 mm 0.2m Fe 3 mm
: HDPE—- ; PA— ; PE— ; PP— . P- s L—
Note: HDPE—- ; PA—nylon; PE—polyethylene; PP—polyproylene. P—perimeter; L—lenghth; H—height.

x2 HWHItHES

Tab.2 Load cell number

load cell number

position of cable

/kg

range of load cell

N

Mol I B e N V)

11
12

left front anchor line

right front anchor line

front side anchor line

rear side anchor line

rear anchor line

front cable of rope frame

side cable of rope frame

rear cable of rope frame

front bridle

rear bridle

front buoy cable

rear buoy cable

10
10
10
10
10
5

10
5

10
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Fig.7 Response of tension of no.1 and no.4 main ropes to 1.6 s and 15 cm wave with 10 cm/s current
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Tab.4 Relationship between maximal tension of no.4 main rope and wave height

/s
period relationship between max tension and wave height correlation coefficient
t=1.3 Tmax = 0.0969H — 0.243 R*=10.9821
t=1.6 Tnax= 0.0856 H+ 0.3473 R* =0.9556
t=1.8 Tinax =0.0762H + 0.409 R* =0.9827
=22 Tinax =0.0576H+ 0.5247 R*=0.9812

&5 ME10cm/sh 1 SHBRAKNEGRSKE
Tab.5 Relationship between maximal tension of no.1 main rope and wave height with 10cm/s current

/s
period relationship between maximal tension and wave height correlation coefficient
=13 Ty = 0514 R* =0.9954
t=1.6 Tinax= 0.9564¢" 557 R*=0.9743
t=1.8 Ty =0.9963¢" 0534/ R* =0.9941
=22 Tnax =0.9916" 048 R* =0.9680
¢ Tmax »H

Note: Tiax is maximal tension. H is wave height.



3 : 643

%6 MEILcm/sH ISHBREAKIGESER
Tab.6 Relationship between maximal tension of no.1 main rope and wave height with 15cm/s current

/s
period relationship between maximal tension and wave height correlation coefficient
=13 Tax = 1.7775%%% R*=0.9032
=1.6 Tax= 1.7498" %7 R*=0.9455
=1.8 Tnax =1.5817"00 R*=0.981
=22 Tnax =1.4665647" R*=09176
 Tax ,H

Note: Tax is maximal tension. H is wave height.
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Tension of anchor lines of single gravity grid mooring cage under
combining effects of wave and current

HUANG Liuyi], LIANG Zhenlin ', WAN Rongl, Kinoshita Takeshi’, ZHAO Fenfang ! SONG Weihua®,
WAN Xinxin',SHI Jiangao’
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2. Shandong University at Weihai, Weuhai 264209,China;

3. Zhejiang Ocean University, Zhoushan 316004,China;

3. The University of Tokyo, Tokyo 1538505, Japan;

5. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: The characters of tension in the mooring lines of a single HDPE gravity cylindrical cage were studied by
experimental tests. The proto type of cage had a perimeter of 40 m and a height of 10 m. Based on the Dixon rule
of gear tests, two scales were chosen for the experimental model, i.e. A= 1/10 and A = 1/2. The experiments were
carried out in Ocean Engineering Basin of Institute of Industrial Science of the University of Tokyo. The grid
mooring system used in the experiments was geometrically similar to the proto type. The horizontal projections of
the front mooring lines were in the same direction of current or incident waves. Uniform current was produced in
the whole basin at a velocity of 0 cm/s, 10 cm/s and 15 cm/s. Regular waves with a period of the range from 1 s to
2.2 s and a height varying from 10 cm to 30 cm were generated. Tension in the mooring lines wwa measured. The
following conclusions were made from the analysis of measured data: (1) Under the actions of current only, the
tension in the front mooring lines was greater than that in rear mooring lines. (2) Under the actions of waves only,
the tension in the rear mooring lines was greater than that in the front mooring lines. An empirical formula for the
maximum tension (T,,) in the rear mooring lines was deduced. It turned out that the maximum tension was line-
arly related to the wave height () , i.e. Tpn.,=CH+C, (C; and C, are constants). (3) Under the combining effects of
waves and current, the tension of the front anchor line was again greater than that in the rear one. Another empiri-
cal formula was deduced. It showed that the maximum tension in the front mooring lines was exponentially in-

creased with the wave height, i.e. T, =C;e“*” (C; and C, are constants).

Key words: gravity cylindrical cages; the maximal tension of anchor line; wave; current
Corresponding author: WAN Rong. E-mail:rongwan@ouc.edu.cn
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