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Effect of length of buoy line on loss of webfoot octopus pot

Gun-Ho Lk, Sam-Kwang Cho, Bong-Jin Cua" and Seong-Jae Junc'

Fisheries Resources and Environment Division, West Sea Fisheries Research Institute, National Institute
of Fisheries Science, Incheon 22383, Korea

!Fisheries Engineering Division, National Institute of Fisheries Science, Busan 46083, Korea

This study aims to investigate effects of the length of the buoy and sand bag line on the loss of webfoot octopus pot. A numerical
modeling and simulation was carried out to analyze the process that the pot gear affected by wave using the mass spring model.
Through the simulation, tensions of sand bag line under various condition were investigated by length of buoy and sand bag
line. The drag force and coefficient k of an artificial shell used in the webfoot octopus pot was obtained from an experiment
in a circular water channel, and the coefficient k was applied to the simulation. To verify the accuracy of the simulation model,
a simple test was conducted into measuring a rope tension of a hanging shell under flow. Then, the test result was compared
with the simulation. The lengths of the buoy line in the simulation were 1.12, 1.41, 1.80, 2.23, 2.69, and 3.17 times of water
depth. The lengths of sand bag line were 10, 20, 30, and 40 meters, and conditions of water depth were 8, 15, 22 meters. 4
meter height and 8 second period of wave were applied to all simulations. As a results, the tension of the sand bag line was
decreased as the buoy and sand bag line were increased. The minimum tension of the sand bag line was appeared in conditions that

the length of the buoy line is twice of water depth and the sand bag line length is over 40 meters (except in case of depth 8 meters.).
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M2 Fohun of 17k it ko] Qs W o] Ao

Sl A 7ol oJgt o fAL ATt A9 3F AL (Xu et al., 2011; Lee et al., 2008; Fredriksson
QoA WAl 1 Al o7t 279 o) Fi=r} (Lee et al., 2004; Decew et al., 2010; Zhao et al., 2013)L} 4|3}
et al., 2015). o]&|gl EA|7} R&A o7 dAE]q Q) ot o] ksl Halslo] z|oid ulelo] olakS vé] Kim

S
oo Tt tietolu} A= F5SE Aok W AGE et al. (2004)T} Ko et al. (2005)2] AT-5-L Zlo} &2 4= 9)

*Corresponding author: holdu@korea.kr, Tel: +82-51-720-2581, Fax: +82-51-720-2586

- 299 -



oldE - 24 - AR - B
ARt ot o FAIE FAIR M R Qe Aokl moRlu. ot Yol Fig. 13 ol SE e 1
7] FHEch 201599 5] Lee ot al. (015)9] @o] o o] 22t Au] B5 Hof @l HO] Fele 10 kefol
ahwl Salueh Asiolel 91xlat 1o FolME FPdE ook WEe] el BRla] 9ea WEe] ERuel
A|ejo] o] OJt of it f-4o] 7} we o el ge 27191 nAEES skt
o S Aolo] olzAS A gwslel s g wake] @R Wiz s dol e A% oo
2} o] whw, gl ofs] GAlEls o s A, A8k T s)Asl] S8l Lee et al. (2008)2] A
SRR Ol B Qg ol el Ao et o4 /14a W Axe) male /NS 8-Sk 4
o, 1 FoME AR R0 A HIS A () W 2 Wl SR 2 D] Mgais
Aok Z10E Uekidth. AokEglolgle] Saks diAE 3 7lshs SEUAAS tehict
oI (A8 ] ) mialest 2 A s 9 (m+m,)a=F+F, (1)
0 AE melE] Q4o vleol o] 4]
AN AR ARE AT 5 R G S Bolh FIE of7|A me Aol A m s WP g A

£ ojgjolth AilA TRARl I T ok o Ak, Fi
g0l vla) vl Qe 4ol 1S m AFO] Qoke] A Fig. 21 ek Ay E%@ AR Ao 7S

Ao} slge] gaell 47 w28 Byt oplek of 7 w17y

mlo it
<
o
=
i)
<
-
38
_‘ﬁ__,(
<
j;
mlo
)
o
Ol
N
10
:Olj_g“
g
o
=N

IR eko o Wa) 405 Sl o W 099 A A S olgslsich 4 @8l
ARgBFEE o Bl of o] ofF Aol i ()L 22k Aol AHgSH v BYA] Axler
Rl ke o 4 Qlek oleid AR FAS 4 Y] S WEE Z)Eshe W Aelth

o)7] flellali= THEA 0 ofte] A Al Zlw _ 7H cosh[k(d+y)] (k ) )
ARshn 5 o) Aet ol AR W okb s YT 7 sin(ka) 0T ¥
3e Zol= Aw LQF ek A1 f

1= EO]L_ 7)\5 EB- ]‘E} J’]—a—oﬂ ‘4 ]’ ]E O] 7]—X =3 B TH s1nh[k(d+y)] )
A e 22 8 2A, AR ot VST sinh(ka) e (3)

LB S5 MEY] 5 Yoli, vl
) Aiolth, Tl Hi wha, T F7, ki a
di= 54, o9y BYRY] £ 8

Ly

Al7kolt} (Jeon et al., 2012).

T o] GRS W WS S mdsi B2 2 —
Z
st B

ololl ufe} W% Aelo] ofgA| HebAE wAstck —
N ¢ 8mm
Elio] gEo] oot W2 A wske 2Afsleick < em

T @ @ @ Sand bag line
¢8mm '
N
RS

¢ 3mm
800 shell

Efél%_l b . Weight
o | 20ke (Sand bag) /‘
2w oA o} s SIS ofSlshe Sldel p p
Ao, w5429 =k 8007), wFARY 114 1 Fig. 1. Schematic diagram of webfoot octopus pot for modeling.

— 300 —



£5 o7} Aol el nAE

Buoy—

Buoy line \E
=
“\-Sand bag line Shell

Weight
Q,Tension check part Fixed point.Z }
7

Fig. 2. Webfoot octopus pot modeled with mass-spring.

Sgollile] ol AR o) Siol Sl
F s SlE (L2512 m W 4.5 m, D 827 m;
=E 1,80 m, W 2.8 m, D 1.4 m)2} 6527 (Denshikogyo
Co. DL 61025 o}831o] Aae: Z4siick Aol At
o= A ot s Al fsl ofdel] ARt
o Aa ol ol e vhy gl A A1
AIES] g2 Fig. 33} ). 27g0] Aok Fig. 40] LERH
e o] 0o A 905714 155 7HA 0= S748ioitk

’/EStrain gauge

Support pole

1

r

Current
meter

=

Flow

PC (DAQ)

Fig. 3. Schematic of shell and apparatus for drag
measurement of shell (unit : m).

Side view Top view
AN 4‘\
- / A
B 0 deg. 15 deg.

30 deg.

AR 574 A Al 155 RIShs 0.4 miso A 1.0 nvs, =
0

ol
Oi
*H)
i
4=
ik
+r
pacs

v
E

3

g

@

=

o
g

.
E
T
rf

re
-
=2
>
rr
2
ﬁ
?
il

a1
)
=)
1>
©)
i)
&
m
of
=)
iy

J0 o
[
N
0
e
ox
of
K3
ox
s
)
zjl
i)
N
o
P‘L
;
2
Off
: =
fo & )
= 3

o

a EN

o olzHom At Fuo] Beksix| o)
TRt AAE k= LERfglem, o
dhlstaick. Alselolde] Hekie 7
7] §18ll Fig. 59F #o] ilg2 ffolo|2E (J 0.6 mm,
Nylon coated stainless steel wire, 0.75 m)o]| 9145} &
S0 Spol7] @ ] o] miro] BN 2L 44 04~
1.0 m/s7}4] 0.1 m/s 7HH 02 ZAJsko 2 7}

Aol ke FlaL o] Zuks Aol ulmsigck

2
tlo

o\
Ol
ol

oF
Cd = pSU2 (4)
k= C;S (5
f= ngg ©)
AlZg|0|M

WE AEol el 2AR ke WE (K w

45 deg. 60 deg. 75 deg.

90 deg.

Fig. 4. Attack angle of shell for measuring drag force.

- 301 -



|_— Support pole

Tension gauge (()7
¥ ' )

Wire rope

|

0.75

< Current
—= meter

—> Flow

Shell

Amplifier
PC (DAQ)

Fig. 5. Experimental setup to verify accuracy of shell model.

A2kt of 7t Z7] M3 SIXE Holut ol F 7] A]
gk, o] Bhgo] A&H O AL HASHA o] 7}
AR Aloleh. wE ARl el WEe] Hee
W2 el WAl of wol A% 1A A Aol
A I gEoR slEstoic

B
N
)
2

)
[}
9
[}
—
W
[\e]
j=)
[\
19
W
(el
- 2
S 3
_4roy
jﬁﬁ\l
o
—=
LR
= o
o =
& 19
T

=3

< FEol 28shs Aol sUd b FE3 YEe
A= viis

u]2 Wt olue} o] Flo] widel HlEAo] Eo)7]
o[t} (Fridman, 1986). 559 o] Wgleh= ez
0] ol o] 1Ay} o] 91 -

£ Aelo] Wsts gl 2t

B ore

A7) 285K gol el ol 9

oo

2

Aoz =7

Abel - A
Buoy
AV N
— L
Buoy lin
Sand bag o
line
Weight Shell
(( | — | — () g
'W -

Fig. 6. Figure explaining the concept of w/d.

R Aol e Zginte] Holo] os] 44lo]
debas o B2 dolol w WE go) Aol sl

al7] $lal asteick A5 a% o2 sn@m %@ e
7} 7] %4 Wskrh w2
= ool ue 53 M e Z:_‘Ol% o) e

oFAS te) 4o 2
15 m, 212 A 412

AP 8 m = 7Pgsial,
% Z1o]Z wkx 441 15 m 7)59] 16.8, 21.2, 27.0, 33.5,

404, 475 m (A d7F 15 m & uf w/d7) 0.5, 1.0, 1.5,

= AElelA et e Al A

N
=
[\®)
N
w
(e
e
E
N
SR
:

o} w/d7} 0.5, 1.0, 1.5, 2.0, 2.5,

, 17.9, 21.5, 25.3 m= 73}

of AlEdolds *‘Ali T A WA Algdold Autet
o

=
ulasteich of uf A8k sl 2L i 4 moj £7]



B =170 ° gl
o4 skt 4 mol 7] 820] Tf2lubelct
Znt Y nE
[=1=1E=]

ok A (Dol Fi= shRziae) 43, vi %—ﬁ—% Uepic
F=0.02233¢>11% @
0.3 , —o—0deg.
a X —8—15deg.
% 02 ——30 deg.
:§ —&—45 deg.
,%D 0.1 —e—60 deg.
a =X=75deg.
—=5—90 deg.
0.0 e :
03 04 05 06 07 08 09 1.0
Flow speed (m/s)
Fig. 7. Drag force of the shell by attack angle and flow speed.
03 r
y= 0.02233 62'31112 X .
= R>=(.82855 $
<02
]
2
85
o0 0.1
£
= 4
0.0 °
0.2 04 0.6 0.8 1.0

Flow speed (m/s)

Fig. 8. Regression curve for measured drag data of shell.

i
=)
N
rr
of
o
T

TR A (D& A @] delste] A ki Ttk
(Fig. 9). ol3] A& A k& AFAY 252 71
e S N

71 o] sl AlEdlo]de AAlekaL f51 =aro
Ao ARSI Fig. 10 g3 dol7 vigdd
2ol S fE5HURE AE AT AlEd el i

A wlagh defsolch el 2 xrloAs AgAnt
7} AlEE|o) o) vlsl] 2 WA UERE oL ARkA o g
T N9 Arks E dAEln: s o= 712l A
A7t S5 sl AR SdEe] )AL, 7t s
Azre] 2pA syl A

el A A7) BERE ol SRt el ) o

>~

0.014
0.010 |
-
0.006
0.002 ' ‘ : :
0.2 0.4 0.6 0.8 1
Flow speed (m/s)
Fig. 9 Drag coefficient k by flow speed.
03 r
-o~ Experiment
o —=—Simulation
)]
= 02
=
2
£
& 01
0.0

04 0.5 0.6 0.7 0.8 09 1.0
Flow speed (m/s)

Fig. 10. Comparison of experiment and simulation for the test
of a shell hanging tension.

- 303 —



335 m

o] Aot

=
.

=

kel
e

A=} v 7, 1 of

fep7} o ol

1
-

°©

Al A

L}

<

Pl e

S

UeRdt). B8] 520 o)z} 212 moflA] 27.0 mez 1

A gt

Eay
PN

2~
nn

e AomA,

vl 7k AlEdlelAd
o] 15 mQl 7oA of oj7to] wal 4 m, 7] 7, 8,

=

s

p

S
b AT

o
pal

A

oF
glo] Ao of

=

=

telct. Fig. 112
HAy Al

3l

AlZ20]|4
A

AN

9

27.0 335 404 475

Buoy ropelength (i)

16.8 212

"IR2FIERTEE ZESSEIPETABERT
o R o o 0 2 = %° g - o 0 B OV R
,M_. ﬁi ﬂl _&.E Ho Mﬂ ﬂw_ Nr”__ nAro o w ,mlr.._ ﬂAI mmﬂ M MM o o#e H%L ﬂ oE Eo _E L%‘_
uTﬂﬂieﬂas%ﬂ%%% NT 9 e B® AT ﬂﬁmﬂﬁi
pE o weann X wEERTET vl ed
s S Vg adr T STV owk T gy
— ~ = = — H) ! I
Y haediLakml FENEEigroEilcd
o S Bk O | TR oy w o =
zmﬂmax]oﬁmuméurma_mﬂ Mimﬁcrﬂmﬂ_zﬁ%,%%_
mﬁqxﬂ_w‘_ﬁl% ﬂﬁﬁdudwuwoﬂqﬁﬂb Mu”%ﬂﬂlﬂﬂﬂo%@ﬂoﬂ@e
= — _ B2 < T N Ty D = N =
N B RN NORNEC - o S RS R
e EdN e g B P py ERE e 5 Eg D
R I i Bl T
ATWEMOH&EWMAT%OATATEWLSNﬂdwﬁxmoctm/l.mﬂxlmuﬁ
A - I e O - (= U M
oe‘m_lx_!oﬂﬂ LA‘6zﬂ|7e?|ﬂWmmﬂdplu‘_z Aﬂoodlq
I - T I e ) R
dwmmaa@r%ooH%WO%A#uﬂ%gﬂ T A ow T
P ST AN 2 E T QT LT oA WL T
Py w2z 2 gt Eond X8 E5 O
up ® o o o Ko e M e P HE ERT W T IO
TR EET X o B Ao WR o W o~ M TN o X o YR
T W OTE N o
Boitd
K — X
g 0 F &g T 82 TS 82 Kk
Wom W N T T3 N T3 N
ﬂmmﬂeﬂmo.i b X < bk =
mngﬂﬂwmﬂ 34 T h
oGP b R b .
I L|1rU [xa] o0
pxsI T
0 = st . .
Ny - r w2 = »n =
I T 5 @ 5
moﬁeﬂaﬁ@%
N om o s N &
,,..ﬁ_!ﬂ —_— = =
TEED . .
eemﬂulmmoloe% s oS
fﬂﬂ:ix_vﬂ/z — —
‘_ﬁlAﬁMT- VI~ | — 1 [ . | " S B |
e %o T ol
" ~ Np N v o v O v O === o OO
o ) N- mo Eo | e s B = Al A~ P B e =
T py
N owe T o (J537) worsuay,

- 304 -

Fig. 11. S-line* tension in depth 15 m by length of buoy

and S-line, and wave period (*: Sand bag line).
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