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Caleulation on horizontal wave force using two wave theories for a sguare sea-cage

SONG Wes-hua' | LIANG Zhen-lin'** , GUAN Chastig-ta* , ZHAO Fen-bing' , HUANG Liv-vi' , ZHU Lixin

i 1. Marine Fishery Collage. Deran Universiny of China, Qingede 266003, (hinag 2. Depmemnent of Manne Frdweres, g Do
Upversary, Mheashun 316004, Chinag 3. Kev Labuosntory for Sustmnable Utihzstion of Marine Fishery Resouroe, Qingdso 20607105
moid. Yellow Sen Fisheries Resenrch Institute, Chinese Academy of Fishery Sciences, Qirggdne 266071, China)

Abstract: Sex-cnges are mechanically influenced by both waves and curnents. An effective operation requins

hydndymmmic research in the. perspective of dursbiiny, seeurny and productiveness of the cage. Curven e
search iz hindered by insufficieni knowledge of wave loree. It oo be casidered the intrinsie Factoes that

the cage Frime was rigid body but the nets and mpes were flexible system,of which the former dynamic be
huvior i= used 2= reference of ooean engineering research and the later hydmdynamics is in view of fishing
pear characteristic. Intrinsic factors of the cage, such ss framework pattern (shape and se) and maiennls
[rigid or flexible net and rope) , must be considersd in any simulation of the sort. Generlly spesking , waer
depth in the 20nes of cages moored is very doep,and the wives m some zones wnd w0 fragmentase. In the
other hand, the bottom in some aones s made of mud and s=nd by sediment which is easy 1o float by waves

The wavess eontrung mod and sand have much grester offecr on capes than these dlear. Furthermon: the wave ke
curedd by the ey had ponlnesr charscier. Theredorne the aaloulanion meted of sine wene had =oeme difforence

fromn reslity , and other wave theory should be used w alaulate the wave foree for @ square oge.

By means of caleulation methods of Morison ' s and Kuenetsov' 5, the charseters of harizontal wave foe
for » spuare ses-cage and its components were analvecd ,and two iterative caleulation methods of horionnl
wave foree among frame, rope and net were put forwand besed on sine wave theory and Siokes second-order
wavi theory. Compared the two wave theories calculated values with the Iab flume ws resules of the o
kinds of cages respectively, cage A's dimension was 0.67 m long,0.67 m wide and 0,34 m high; the frme

and rope dismeter was 32 mm and 5 mm: the net mesh was 16,8 mm: the ner curting coefficienty was 0,707
e, Cage B s dimonsion ax the above was 0,53 m.0.53 m and 0.27 m.and 16 own. 3 mm. 16,6 mm, and

0.707  respectively. The results showed that the honmnial wave forees on the cage changed periodiclly
with two peaks per period. On the other hand, the rosults also showed the two average creoe eatios between
enleulation and experiment for cage A were 11.19% and 13.67% . but Jor cage B were 11.03% mnd
13.87%. It also indicared that the caleulaied results by using the above wave theories had  livtle di flerence;
the ealeulstion sccuracy is positives the methods of caleulation and anelysis were effective. The horimnal
wave force of the acrual cage which cage A wes simulated was discussed. It is concluded that the caleulated

force had some great difference between the second-order and the sine wave 10 <ome extent . and the differ-
enee miio of the two wave theories anleulated wes 8. 70 under 1he spplied condition of wavelength 150m,

period 10.2 5, wave height 10 m and water depth 40 m, and the difference rario has positive relation with
wive height and wavelength, and negative with water depth. Thereby the way w seleet the carreet wave
theory 1o make the calculation under different wave situations was presented.

Key words: squnre sea-cage; horizontal wave forcessine waves sond-onder wave: lab flume testing
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