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Structural stability analysis of jellyfish blocking net using numerical modeling
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Damages by jellyfish are occurring frequently around the world. Among them, accidents caused by jellyfish stings are serious
enough to cause death. So we designed a jellyfish blocking net and analyzed its stability to prevent sting caused by jellyfish
entering the beach. To this end, the dynamic behavior of the jellyfish blocking net according to the current speed (0.25-1.0
m/s) and the net type (50, 100 and 150 mm) on the upper part of the blocking net was modeled using the mass spring
model. As a result of simulations for the model, the horizontal tension (horizontal component of the mooring tension) of
the mooring line increased with the decrease in the mesh size on the upper part of the blocking net at all current speeds,
but exceeded the holding force at high tides faster than 0.5 m/s and exceeded the holding force at all current speeds at
low tide. Therefore, the jellyfish blocking nets showed poor stability overall. The depth of the float line had a little difference
according to the upper mesh size and increased lineary proportional to the current speed. However, the float line sank
too much to block the incoming jellyfish. These analysis results helped us find ways to improve the stability of the jellyfish
blocking net, such as adjusting the length of the mooring line and improving the holding power. Therefore, it is expected
that this technology will be applied us various underwater structures to discover the weaknesses of the structures and contribute

to increasing the stability in the future.

Keywords: Jellyfish net, Jellyfish sting, Jellyfish blocking, Mass spring, Numerical model

= Y2 o]gsh= WA o] - sfjube] 7t W4 #
AAA oz sfafalol] o5t w7} HIsHA Bys}ar TE Yok WA Thss WA FoemA AAA
Qlet. ofto] AeAY 28| sijulel ojglEs &4f  Eds WAARITHKIm et al,, 2014).
A7 o]3] &AL of7|5laL dfokrtol W e]e dfjule] ol gk sflute]of o5t & Eol7] fIFk A==
L o] 29l Aol Aldo] H&slo] EAo + sfjute] 7t AAAskr] e sfube] fAES AAAE
olgt ol AlalE GuFstl(Park et al., 2015a). 3|42 grop 119k HAME Fofl E9-& AlASHE AH(Kim,

*Corresponding author: ghlee94@korea.kr, Tel: +82-51-720-2592, Fax: +82-51-720-2586

Journal of the Korean Society of Fisheries and Ocean Technology | 19



[ |
i=
r
fob

2018), A5 Pl o) 2ol et AN 5L
27 e A|sto] ARIE Qbo] ol shutel
Atsk= A5 (Park et al., 2015b), WA <=5 9t
sk AR $I TR Solet e n
PAZ F 1 A EAFHZ AARE ¢
(KORDI, 2005) 5-o] A%

sflue]of o3t ofe] ujal FofAk sfufe]of gk &
o AblE RS SiE AR I glsir A
Donno et al., 2009; Fenner et al., 2010; Dong et al., 2010;
Choudhary et al., 2019). 2-g]i}2to]| A= 384 of A
Bo] % sjata) 2qlo2 ololr) A AL} BT
E]a1 QJTHPark et al., 2015a). o] A4 slEg o= G-
B sjaia)s) ol AlaE Suels AL Ul Sjs) 2t
sfol Al D7 A7t Hi= Aol sfute] Aehg Tl
2 AA|5h= W o] A% Al QJck(Park et al., 2015b).

k] APk Tme: W uf siokno R HlElE st
212 Aoz Ajeksis wholc. sfuke] Ajgt 18]

= vl THESHARE sitel Ak Atk A4l ok
4o 45 ueel ol Q1o A} thestA sl

sfebe slmke] e S oleln BEY R
PR golAL 1B 218 AAA Fold 4
A 2715lo] Ak AlMo] BfE 5ol 9] uh

ofct. wpebA AA] 2ol whe sfjute] At J1mo) F

Large buoy
3m Small buoy

4 B4o] WA Seubelofof slek. sk Apek
WHs}o] Park et al. (2015a)2 3l all=2-AF st
g e Ak gAS sAe o ook w9
Vasslideset et al. (2018)-2 afj<r2-4}of] S5+ 3]
(Sea nettle) 2 7]E} #]] EEo] ojah 1% At 1%
of b /I vl ek el olefet A ol
4 A% S S B sfake] 2jek o] oby
Felgs 27) ofgich ofsky A% a4 71
2lo] 7l o Ak sfo] nheE
b wolat 4 glo] TaR 45 TR
=31 Qlth(Lee et al.,, 2008; Lee et
ol 2015). Tl & el s oy ;HH 74 %

R
Off
o
Zi

o Lok
i
1%

ofi

I
(it
2

2 10 rlo ox U
offt
e}
olo
iny
10

ox
ox
%
1
o
X

shmta] xizh a=e|

sffute] 2het Z15m0] & ol 1400 m, £0]= 6 m%
1, AR W] AL PE, AL7)4= 150 mm, #7]=
23 mm, 7} AP ES 70%ACH Zpek T1Eo] Ao}

= . - - — = M ’ .
0.25 m Sink
’ 1400 m nker N
(13327 meshes) |

Fig. 1. Schematic diagram of jellyfish blocking net.
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Table 2. The holding power of the sand bag by the length of
the mooring line

Sand bag Rope Depth Holding Holding
weight length ( nlz ) power power
(kgf) (m) (kgf) ratio
1200 12 6 237.7 1.00
1200 18 6 269.6 1.13
1200 24 6 285.9 1.20
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Fig. 10. The holding power of the sand bag and horizontal tension of the mooring line by the upper mesh size and current speed
under ebb tide (a: connected to a large buoy, b: connected to a small buoy).
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