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Experimental Study on Effectiveness of Wave Reduction and Prevention Erosion
of Nourishment Sand Using the Cell Group

l-/\l-p"_g* . rﬂ—:g_u—l** . 710:];].**

Sang Kil Park*, Hong Bum Park** and Young Hwan Kim**

2 S SR e WAE] fla RAIE RSk Qv FAEA = Bl A0 EdE Haslet
7] HOH gHEoiAth o] o=, IS FHEHA Ao AFste] 1dstar ok ey s’k fXE
SPal AAE FAlE sl TAE s Wolth ate] AN, siekeitold,, s, siskd Wk S &
& ik 53], sl dAE 271 o8 dldeRio] ©EY] bkl ofE FokehA| okett 3ekele
S QI9EoR s Fadle] AFSES sk olth Aol lgle] FAAE 9
o 2ol S D] f354 ALE E He ANTRES HXshe PPS Belh B Ay ol A4S
A5t = Qe AT dEOE cell group—‘l A8 5, IR FAE 2] Slel FAl thalel cell
groups ARESE] AR A S HEE 95 & M% e A8E Zloltt 22kl A Aol cell group?]

AR QIR shagkaa vt 9 Xitﬂ'/\]'go AAIBFA L, o] FElRE YA, cell group HAZ U3 I
o) wagah g wae] HAAEE At w}aﬁ e wg o] Avje] oJatyl FAsicke] Aple] cell
aroup ALAIST SE AR, AN, SR AN, AL e EaAge) Sla) Akl frol
P H 0] g Hehe FAT 5 AN

Mg : AT A, HuFAEI, AWALE, PR DA &, dAte] E2E

Abstract : Recently, a submerged breakwater has been installing to prevent the erosion of shoreline everywhere.
Artificially submerged breakwater is made to minimize the loss of nourishment sand beach erosion. For this reason,
it has been indiscriminately constructed submerged breakwater that is planned in the country throughout. However,
maintenance purposes to keep the shoreline of the beach is a method that is quite a few problems. There are also
disadvantages such as expensive construction costs, ocean space utilization, water pollution and shoreline modifica-
tion. In addition, person of utilizing the space of the ocean leisure does not like that because of the disconnection of
ocean space. The beaches such as Gwanganri are artificially supplying nourishment sand to maintain the beach. The
flexible construction method refers to a structure that is installed as a flexible material instead of submerged
breakwater to prevent the loss of nourishment sand. In order to develop a new method to mitigate shoreline erosion,
this study was carried out a hydraulic model experiment by installing a cell group as an example of the flexible
method. Namely, in order to prevent the loss of nourishment sand, we decided to develop a new method that can
mitigate the degree of beaches erosion by using cell group instead of submerged breakwater. In the two dimensional
fixed hydraulic experiment, was carried out the effect reducing of wave height and the rate of low reflection due to
the installation of the cell group. In movable bed experiment, the capture rate of the nourishment sand and the
erosion prevention rate of the nourishment sand was performed for stability of shoreline. Therefore, according to the
results of the hydraulic tests, it was possible to maintain the stable beaches due to installing the cell group on the
erosion beaches, due to the effect of reducing wave height, the low reflection, the erosion prevention rate of
nourishment sand, the high capture rate of nourishment sand.

Keywords : specification of cell group, effective of reducing wave height, rate of low reflection, rate of protect
erosion of nourishment, capture rate of nourishment sand
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Fig. 1. Front view of hydraulic experiment with cell group.
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Fig. 2. One example of cell group in experiment.
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Table 1. Conditions of fixed bed hydraulic experiment

Located measurement

Case Cell group type (cm) (cm)

Natural slope 8cm, 13 cm, 8 cm
12 pocket with, without 18 cm, 13 cm, 8 cm
12 pocket +ripple  with, without 18 cm, 13 cm, 8 cm

6 pocket with, without 8 cm, 13 cm, 8 cm
6 pocket +ripple  with, without 13 cm, 8 cm
3 pocket with, without 6.5 cm, 5cm, 3.5 cm

~N QNN W N =

3 pocket +ripple  with, without 6.5 cm, 3.5 cm
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o 3 A HEA, oI5 el &
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Table 3. Experimental cases of movable bed

AL 1AL AFto] o]FAF AHL AXF|E ul$- o] H Case Cell group  Measuring interval for Observation
t} o2 #A5l7] 93] A ZALE AA|Ele] Pl g type landscape variation objects
Zol| ] HAlo] AalA WAER= thaS elale] o] EAF A3 6 cm pocket + Every 2 hours Topography
ripple (total 8 hours passed) of bed
& AN Sk, SRR AR BHE B
e Sopn L ool 1 o on) 3 cm pocket + Every 4 hours Capture rate of
4= ]'L sliqh ol TEUE dy,©] 0.018~0.48 mm, ripple (total 20 hours passed) nourishment sand
o] ZJ& AH-El= 0.06~0.36 mm~7} 33k AT} Rector
(1954)9} Sunamura(1975)y= 1R 2] oY sRIg LS 4 M
Table 2. Critical conditions of erosion beach g =
< )
Researcher Hy/L, H, (cm) ds, Density @ s
o
Jonsson Hy/L,> 0.03 H,>4.68 No No 4 S
o (=
Iwagaki. Hy/L, > 0.045 H,>7.02 =1 a
Noda Hy/L, > 0.03 H,>420 Yes  Yes @ @®
Nayak H,>690 Yes Yes )))
Horikawa. i

—0.27 0.67
o HyLy> Tan6) (L)' H, 2658 Yes  No

Fig. 3. Floor plan of movable bed hydraulic experiment.
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(b) Beach with cell
group.

(a) Natural slope beach.

Fig. 4. Beach with 3 cm pocket and ripple of cell group.
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Fig. 5. Example of time series of irregular wave.
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Fig. 6. Example of spectrum for synthetic wave and reflection
wave (JONSWAP, 1977).

S o] ol F1hE AR AAIY, Shee- WEALaE] A
A A3 Aolt). Fig. 62 A 3] ofux] AHEHY
s Tl uhel £ Aolth. Fig. 60l 3EAISE Blo} 2
°] cell groupe AR st Z-¢-9F AA|ekA] e oToﬂ o5t

oA A EYS EAJSISIH Cell groups A
cell groups A8 ¢h= ARtk 94 %kol —F7J fi‘:]r
o]:= ¥ 921 Bretschneider(1959, 1963) and Mitsuyasu(1970,
1971)2] A EF A} Bt 92 gho] og]aiA] sxof Qi
HAEE vehlls 84 y= 1011 A EHPYS FUst
o}, o] AFHER 2] G2 y=1~7011, Fd 32 y=3.3
ot}

3. DHA AT} 2N

3.1 Cell group?| HIAlE

Park et al.(2016)< geo-cell& ©]&3F s} 17t~ 7 ¥}9) oF
HIAL 212 of] gt A3 AAete o]F29] &dE AL
T} Cell groups ARHle] AXehH AX|8HA] o5 791

)



274

Sif] Im %secl

TTT] T

T T T TTTH
a Synthetic L&ave without Gell group —|

10

10"

1 l
1

| |

| |
4 6 8
fimin)

0.1

Fig. 7. Energy spectrum of synthetic wave for cell group.
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Fig. 8. Wave reduction effect by 12 cm pocket-ripple cell group.
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Fig. 9. Wave reduction effect by 6 cm pocket-ripple cell group.
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Fig. 10. Wave reduction effect by 3 cm pocket-ripple cell group.
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Table 5. Comparison of nourishment sand erosion quantity before
and after cell group installation

H
L=

e

Table 7. Erosion protect rate and capture rate of nourishment sand
due to elapse time

Elapse time for wave generation (hr)
4 8 12 16 20

Category (cm)

Elapse time (hr)
4 8 12 16 20

Category (%)

Before cell group 2243 2434 2672 3057 348
After cell group 71.1 76.6 834 921 1013

6830 68.47 68.79 69.87 70.89
69.13 6821 6927 7152 7229

Erosion protect rate
Capture rate

Table 6. Comparison of quantity nourishment sand flow out quan-
tity before and after cell group installation

Elapse time for wave generation (hr)

Category (cm3)

4 8 12 16 20
Before cell group 243.6 2639 3020 366.6 4179
After cell group 752 839 928 1044 1158
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