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ABSTRACT: Wave energy has been considered to be one of the most promising energy resources for the future, as it is pollution-free and an
abundant natural resource. However, since it has drawbacks of non-stationary energy denmsity, it is necessary to change the wave energy into a
simple concentrated energy. Progressive waves in a coastal area can be amplified, swashed, and overtopped by a wave overtopping control
structure. By conserving the quantity of overflow in a reservoir, the kinetic energy of the waves can be converted to the potential energy with
a hydraulic head above the mean sea level. The potential energy in the form of a hydraulic head can be utilized to produce electric power,
similar to hydro-electric power generation. This study aims to find the most optimal shape of wave overtopping structure for maximum
overtopping volume of sea water; for this purpose, we carried out the wave overtopping experiment in a wave tank, under both regular and

irreqular wave conditions.
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Fig. 1 Schematic diagram of wave over topping generation
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Dominant parameters concerned with wave
overtopping structure

Fig. 2014 7229 4K s)oje] 44x BA ArlEE,
bRl EEEe 4] 54
tan g : YspA|oPREo] AAH Aol MR
H o iste) sa
T A Y
Ak : B tidsee] zeuskEah
olv], v 2219 YuRlol TR e] AT HHHoe WA
seirlee thew 2ok

tan¢: YAl TERES] AP A}

[ €A} TREL 8 Zo]

h e : %ﬁ}]ﬂﬂ?—}_gﬂ 75_ 3l
) A2 4 (k)

Aol pae A FAL AA A AGuE, F
we) gold B galel @7 W S APF BBS 7+
ek ohje} YsiAlol FETe) G&3 B 3] 54 Wl
123 Aol ik

JAZEE YA she Asgel Asgoz Assol

gl w49 F%S wob o] PRH T goAr 3
& FEAASLN). AFEAT A8 s YAbstnel 13
W) o] Aol ol27)7hA FEAAT 1 o FREE ks
7] A o] Adte] Yofudth mhetA UshAlol P
o AFATNE AU Ve A% 22o) %Y U Hr)
olgolehs ZuelA felsich
(@) YAl TzEe] AAH AR 47 ( tan )

el Ao sHuyE ddor HIURE 54
A3 QIR A4 ARG BT Yom, ol WA
Qg shnel FHoleke WM FAs 48T 4 ck
©) 4A FgeIcisl 29098 ()

2R Aol Tage] ARA(h,) Wat) A} A

skt 71712 1ol e 25} 9.4 ol A4 39
WA A BHE BEZ S ASe b @ 23
A Sl Ahe Zlol gAY, T B0

& wele) A7 21U Beke UA) At Aol
2 Q9 2o 27 a5 54 A0 Bl 2
o1§ES ¥ Baoldw A} A7) 2o A=
88 4 otk 2 59, WAFZE /1 S s
4, 222 ek Mnd $& Avne 2T AN
g Aoz golzl AUALE ol gafe] el FH
9 The, AZA 999 $97} ot e W, duEe
Foldl f5A9] 915 ol 83le] FYH ARFEL LEE)
Ae Bavhe Boly, 2R v B AgIHE
Fgo] FFssi,

(@) BRI TEES] AE B4 (tang)

Aol TEEe] AW AN FEE RGN A4E e
ARE Fate] AR TN T YA APFE ST S
ARoBA WE Folsl s AYH B faolch A
W AR tang 7t A% FART & A%, eAelEREe
sbAbgo] 1) s B FRute] Y4B @A 7EE A9
olne) A7 el fgol AGeRA sHu Frheku s &

Oiﬂ

olt
-
L 2

mEHU&V‘HoEJﬁrﬁénﬁgﬁ\Lmlomlm
by

E7h AHA, MR S g Aol Akl Hol ¥
5 el ASE ARE 2AT 5 Aok vEel HH A

Hrk 2 e wabgel Faste] £8 £ 4Ee Lo
At AopAlol xRl £ Ao} AolA AW upde] o3
A A3k 2 UelAe) Hstaate) Sxtsle] st fape)



10 53 - E718

Asp7b vebd & gl HAd 49§38 9] AsiMe 4 2 o, JuA HE 588 25-30%7) s} A9} LA hAe) &

Aol PR HA A FAE =58 a0t Aok B35 HAUHIL B8] a glok Komatsu et al(191)& 732
3 4o fEE o) AEoE Huo] QFAoR &5

6) YAl TEES 2 2ol (/) > B3l
iAol T g $2 Lol TEEC) B tang)s Ay TE WENIIE AUE Fohel Miyae and Temisao1984)5
Moz PAEE 240tk Miyae and Temisao(1984)% T3+ ZES 490, FFy Wk s =913 vk dg
A3} )8k £2 Zolo] B ZAVEE Ao zEE o) WQHL, Q& 939 Fa4S Hustych
3 QAlTre] FAo) 43 Zo)9) 6~7H) ojato] W Au z  Table 12 o)F ATIN ANF HA 221 shEvlelM A%
7} AR5 AstEe AA)EATk 3 gEdd Al2"E oE 2 A7 A4 fdEe A g
] b
1

©) Yool +xES) Bk (,)

Aune YAsastel B2 Stetsjolol HTh Komatsu et
LB E AFE Fokel Ao PR FTBUHALYT 4y ejorg o) siom orbie Astioiraze) o
SZHA A% WS AL Lok FI VAARA SR g g5 22 @are m29) A9 209 AAYE S
o WS 2AS W fPol vFBRY Slel W BE  gn '

o
o rr
r 1

Fjene s B AT 346 wiol Azl

Aas 1Yok T3k Miyae and Temisao(1984)= H¥S 5
&) vlddazt 2 oSl M At F3o) 79 AAHSIT= BE Taple 1 Optimal conditions for wave overtopping structure in
< 91 vk F 23l wExE Agast Ava @i 9 past studies
FFol SrtstElgt Adarle oEe Aert EAT F e _ Dominant parameters
W, s SjEeREe) Qask 2% dAsel Aens 2 Fost studie 6 ldegl  tang /B
gafiof stejet Bt Shigemitsu et al.(1979) 185 1/15 1/6.25
RIOE(1980) 30 1/3 1/5
22 2|& AF0IM HMAlSHE HXel Ent =2 Miyae and Temisao(1984) - 1/V3  1/42,1/74
Ao Z4F yk B AdlM e i AdEe] B3 E Hirose et al.(1987) 30 1/15 1/6
FEHo g WA 51 2 FRES AMdshe A9 R Komatsu et al.(1991) - 1/V3 >1/6
olof mekd Sw TE Y3t B Aol YONE AnE
AASE W AEr) OFE ANDT. 2eu B AT
©ooloke gl Hoh ge 99 fEY & ' 34 848 3. AN Yo &= ¢Ie Hit &
=&k gt
A g9} FF A5L HHog FxE 727 43t A 2 A dupAolTRE] 2214 9 Fdel diE 234
v slehu|E ko] BAE ZAE AEE aux BA] 4X|vk 3 FOoE2A, YuE o83 gz s des
A 2] ATZRE AN HA 4y 224 AuEd e F Foi Aol &) Bo g2 4y /%8 458 4
7 2t} Je Aol A F4 HeEE =67 AT A

Shigemitsu et al(1979)& s} o) B 494 A7 ok
2 Ba SUAY A2 0)=185, LspAe AW A
(tang) = 1/159] ZA¢ Hof 49} F3& devkal Bas)
Ak

Research Institute for Ocean Economics(1980)2 Al sledwt
Al&E] st B8 dPesRE £E JdyAY e 3
A AAGE sl $87 = 30, A A} = 1/13, ( ,
%A Zu(H/B) = 1/5% A%stgon, Hirose et 08| || A NN 7
al.(1987)2 4@zt = 30°, APd AAF 1/15, 2 Fv] = 1/42, v
1/74,1/1& 7Esle] 25 A4 AA7E WA g4e] 2 Wapol
B2 gussh] oldtn AFshEA, FEel 4% H7o
W@ ETE WA AFE B olgAT, Folske vl
Hel ks des Wi Ao Fig. 3 Experimental setup for wave overtopping experiments

$hH, Miyae and Temisao(1984)= F-xbl Yujsgat Tz
A7t A S =S)ete Auf mieir|Eeke] BAAE FAVSHE A 99 G2k A7) 93 Lol TR 239 vl
H, 2E 2202 M AAb=1/V3, 52 6] =1/60] A® A4 4L 2ol Bm, F 06m, o] 08mel 2344 WH F2o

AL AHsla, Fotm, £2 do| T AWk 2o BF 9E A FYHJcH

olr
k2l

2

L7777 777777 /77
{unit ; m}




S oA Wae 98 Aol TEEe Ak Y A 1

B ARME 54 8mol) BAE e Yool 2ES st
a1, ARoM 9 F3E 1/16 Froude FALE 7IFESE 3t
Fig. 30} AAJE vie} o] AF 2 U9 #4L 05m= 43
stgom, Aol tzEe AR iAW BALe] AHE WA E]
of T2E 4 AAke] sl o3t dw {3 WIS 9ot
7] 98 3 ANAR(HE AL = 0) 2AE B3

712 RE AEHE Aok AES dside oRe
A ARAEZH-H 13.0m A7 &2 A (wave gauge 2)5
Az)Egow, JAME gt YaAlolTRE S AdEty] A
o AZES e 2 iRl F2EY YsiS Eddl 87
gl Al (wave gauge 1)5 XS

Ao 25 S Adste] Mg dasle 3 93
AZS 98t Fg. 33 2o] dusle #EFE HY) A% AF
B715 Tl BAEla FEREL AFE dRske w7 AF
4712 & 2o 7 URSE EFR(EKE, F 20cm)E 972
slPom, A4 471 83 S0kg2) load cell 279 1@3}te]
A FF9 FAsE g = JAeS sdnk

ghd, v APdA ghaiAle] o s 2 95k {3
AZL 23 AN FAlO AlFste] F2E WES) A §7]
7} AG gHAll 28 wizhkA] A E AT

3.2 ajmp =A

Table 2= & A@PNA F-3 b} z2H02M, F22 B
i FUZ 1/169] Froude AL 7lEo® HAAE sz
0.03125m, 0.0625m, 0.125m%} F7] 1.0s, 1.25s, 1.5s8 233+ 9
VA FRolW, EqrE e 931 0.0625m, 0.125me} 9
W7 1.0s, 1.25s5, 1.5s2 23 6717 279 JONSWAP 23
EYS Qs Rt

Table 2  Incident wave conditions for wave overtopping
experiments
Wave height Period Wave length Wave steepness Relative water
H (m), T (s) L (m) H/L depth, W/L
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(regular wave  1.25 227 0.014 0.22
only) 1.50 2.90 0011 0.17
1.00 154 0.041 032
0.0625 1.25 227 0.028 022
1.50 2.90 0.021 0.17
1.00 1.54 0.081 032
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1.50 2.90 0.043 0.17
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Table 3 Experimental conditions of shape parameters of wave
overtopping control structures

CASE No. 11213145678
Freeboard height, #. (m) 0.13 0.19
Gradient of inclined
513 11 . 3
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Length of ramp, ! (m) 0.9411.88/1.08,0.6311.03{2.06{1.19|0.69
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Fig. 6 One experimental result of Case 1{ /= 0.94m, cot¢ =
15, & ,=0.13m) in the regular wave condition( // ;= 0
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