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The Wave Attenuation Effect of Artificial Reef on Coastal Erosion Prevention
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Abstract

Coastal erosion should be recognized as one of considerable social problems as well as environmental
concerns. The coastal structures such as jetties, breakwaters and submerged breakwaters (or artificial reef)
have been utilized as a measure of beach erosion prevention. In fact, these structures reduce wave energy
and protect beach erosion. A lot of submerged breakwaters have been recently constructed in the wave
field in Korea. To investigate the effect of the coastal structures on reducing wave energy, we analyzed
a correlation between wave transmission coefficient(K), Ursell number, wave steepness, and relative depth.
Our experimental models confirm wave energy dissipation effects, showing that the wave attenuation rate
of submerged breakwaters was 19.2% for the case of the 3 rows. Also, K could derive an empirical formula

represented by the Ursell number.
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Figure 2. Perched beach method
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Table 1. Experimental conditions

factor prototype model
h(m) 4,5~10.8 0.15~0.36
H(m) 0.9~3.0 0.03~0.1
T(sec) 3.3~12.0 0.6~2.191
L(m) 16~117 0.531~3.911
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Table 2. Coefficients of the experimental equations

arrangement a b coefficie.nt o 2
determination (Z*)
1 0,983 —0.042 0.9377
2 0.931 —0.049 0.9120
3 0.920 —0.058 0.8999
V.2 E

AES ATt
H/W7} 242 9l 7Halgo] 2 vk, upgo] 2 4

7] A= Asfel, 53] £/140.421 FollA] 1}
A Bt FEsHA vesith 5, mhal ke
7F 2 a9 Addia=4lH]7E 0.04~0.05 < A/L € 0,491
el 9 S92l Aow wkEr,

g 7P et g S W)l Ak w7
+ Ure]w Urof| w2 wjaigha] avks W, Ur) 40~
509] 7% MdE2 19 vjx|9] %5 0.83, 2GH{A] 2]
749 0.74, 3G i) A 0,70 AA3] Mg,

7
wEba TEAQ Ure] Heh= 0 < Ur<4081 A= o

o
st
au)
t
&

(0]

2zl 2

Bl 9014 d % SR ety SRR LARY
o] YutakA] Ata] x]ofl oJste] 3 H U5,

References

Kobayashi, N. and A. Wurjanto. 1989. Wave Transmission over
Submerged Breakwaters. J. Waterway, Port, Coastal, Ocean
Eng. 115(5): 662-680.

Lee, Man Seung. 2008. Wave Attenuation Effects due to Artificial
Reefs Styles. Department of Coastal and Ocean Engineering.
Master’s thesis. Graduate School of Kwandoung University.

Nakamura, M., H. Shiraishi, and Y. Sasaki. 1966. Wave Dampening
Effect of Submerged Dike. Coastal Engineering. 24.

Nakayama, A. 1993. Experimental Study on Hydraulic
Characteristics and Stability of Artificial Reef. Proceedings
of Coastal Engineering. 40: 816-820.

Tanaka, N. 1976. Effects of Submerged Rubble Mound Breakwater
on Wave Attenuation and Shoreline Stabilization. Proc. 23rd
Jap. Coastal Engrg. Conf. 152-157.

Van der Meer, J. W. and 1. F. R. Daemen. 1994. Stability and
Wave Transmission at Low-Crested Rubble Mound
Structures. Journal of Waterway, Port, Coastal and Ocean

Eng. 120(1): 1-19.

Korean References Translated from the English

gt o] det o

Received: Jul. 18, 2016 / Revised: Aug. 6, 2016 / Accepted: Aug. 11, 2016



The Wave Attenuation Effect of Artificial Reef on Coastal Erosion Prevention 53

2k 34 24 % shtE QAET Uek Set A4S Aol
93 Y3 HORA kAL FA|, AFol% Fo| 1 B YhoR Wory g, A
+ k.

Hl
Ho
P
Jtu
%
-0,
>_.1|‘
>,
flo
ot
oM,
Sl
2
juls
=
offt
ad
2,
>,
ot
2
1

2252 9 o UAS GadA A BAS BAE A8 Bk ol )
7\Zstel, e AAY FAZF0| dotel X3 ek olefdt ot FRBY sk oA Hk
B2 AR 913, T HLEE)T Unell 4 SR L SR AR S 0] JTE
SNk £ 4B st U9 Akt E3HE ehieh AE AT FAC] O3t sha A ee

ELl

3e10] Aol thaf Zrj 192% 2 LeRgeh. o}&e, Tek oz 2] AYEL Ursell 4:0] ol
_/':

ZHOf - SR, B0 E, HA, T HEANHUEE)

Profiles Kyoung Ho Kim : He received his B.S. M.S. Ph.D. in Eng. from Seoul National University, Korea in 1976. He is a Professor
of the Department of Civil Engineering at Chungbuk National University, in which he has taught since 1980. His interesting
subject and area of research and education is coastal hydraulics, wave mechanics, and coastal erosion & local
scour(coastal@chungbuk.ac.kr).

Hyoun Sik Oh : He received his Ph.D. from Chungbuk National University, Korea in 2011. Currently he is working as
general manager in (Corp)Nano E n C. His interesting subject and area of research and education is local scour in coastal

and river, computational fluid dynamics, and Eng. Mechanics(octavius@nate.com).



