]
2 W

RBEPhBHE

FEH T

28

# B FE (IEX 3R

ME

g7 JFAAEQ A
ANAdve F37t F ® opg
AdAgs A =2Ho 3
1 JEFuie gdstq
AT AAFA dHFZ
o 4A7 874,

WopA o] #F FRE A7)
A% =5n, 4a%F, FUA
2 gugd B AdFE o9
LYPAREH FaAA st T
dad #F d7e F2 49
g ALY ASo] U 43F

A7 AReH 25%d B

g A3E Adzxhde W3l
Ha AL 4FZ2 7 v
$1¢ SPM", Battjes”, Owen”
Sl d& Rzd ° glon,
o] @ WakA wlFe A
g ae] s A= Johnson'<)
A% Datar} ZHEH A ot
JolF Azl FAHEA
AHRE, MHEESYY
A g g Fi Hxu A

g&d daiA A7t Fasiot.
E3), B4 BoAY A5
' 9HT2Y g dF
of Wi d3ol 94 AT
AEd] o3t AEHJL.
v dobA g 84F AR
concrete TFZE9 A gl
g oA wHe] EAd) A%t
A7 A glomz H AR
Ae =93, €9%F Agsa
o #I} AFLE B3I o]
EA4L 93tz Aot

o v

due FEH Z& 539
Hlsle] e FAldA AP T
W 4938 @& MW 4
w4H (dL)7F 0.58 % 22
F49 B 99 1E2 4
of wat W, Fug v
9] 27kx #wHeoz Agdr
Z 1 Aol 93

Hw/L = 1/7 (2-1)



Aol A, &k sl o)

Hv/d =0.78 (2-2)

A AM, LE FFoly de=
/“Alo]u} k

g9 ¥ A7t ug

oz #% @Az 284 9
o gEN B dpd slold
ool T2 £ gle ¥4
% B¢ HUGE CASE ¥
549 0,788 S,

Ay olgd oe EAHE
Adstel deje ofghst 2ol
vhehgt,

_Hi 2rx  Imt
7= SIN( L T )
(2-3)

olfg e AhEd F2
2 Xwgog APsct. st
AN AFHolnz o2

9 22 dsA gite
24 dojd # M—‘lt’i BAA
ZAE oA & "dart goh
aHER g5 ol e
TEHE Jehdd.

n

7 total=2 7 j (2-4)
5!

ool Qe wAE s
QAT o7 2n GAn
QG e F Ao

g she B go| &5

Act.

Hi . orx ong
7= 5 sin( 3 T)

a8n
H: 2ty 2mt
2 ( L * T )

1=

471914 8 & AR AR
ish & QAtsst WA 7
2 mH9Y. zdRezyy
49 2ERE 598 7
A28 e YAt 33
o2 ¥ % 9. £8P

R %}E g
Ag Augrt EAL Aoin.
AAss WAz FRe
Partial standing wave 2 }E}LEH
olgidt Bge Azt met ¥
xS 938 Al g
W @z, xgF mye

A2AE HEAe A7 4
o2 AW Al e
o

ol g ﬁ&%% } sl *o
WA Hx,
AAts e 1/4°M \%E}Ur

o Adsn 3e YAt @

Aot B Sl Hay
& ATt wAbstel 94l
M2 AZ4d o vehdd
Hdgae Fnse oz
ARy
Hmax: H1+Hr (2_5)
Hardie Fus9
EAHEr},

22

Hmin - Hi - Hr (2_6)

et datsn (Hoe o
59 goz et

Hi: Hmaxz‘l‘ Hmin (2_7)

datstn (Hoe ose &
2 vedd,

Hmax "Hmin

He= 2 (2_8 )

WA (
SREEE
Atk

Ko & dApstash
H2AM dEdol

_ Hr: Hmax—Hmin

Hi HmaxtHmin
(2-9)

B Eubale] # FAE F
71998 nak sol 8& AREE
A Sole vAge i 1 3
7b w¢ BFs v $Hs
7b mae| 2 A3l H¥H e
2 o|F] Hdd 1 e 9
Yehd A Zo] Y3ttt

Goda® " B EUIA} EAS
A7l A8 334 ZAAA
AAA BAE EAY. oY
HE ol g3t HMEY AR
Qg sue] ALMHAIF 5%E
tt & A e Godad WS
WA FE R

A gol o wWa2d oY
AZERe A QA
dxd oAy AYPES
3 Fdsin YA "Ee g
19 AFd vk whehA

Amy ¥ FAA shavle

29



Tt dte FAAAMY o
UA RgEel 1/259 e
g}, Shore Protection Manual 9]
HE olgl Mg Adek table
g e AFAFKE o
3 Zo] BHY.

H
Ho'

Ks:

o714 He F4
st10ln Hok #4 Adzn
o]r:]._ 4:;“*.\: /\}q]/‘-/u
(dLo)te]  Foln, &4t
A8 53 (Lo=1.56T*)< W]
T oH@ § FAAA HS

A%l WE 2zte 4614

doi| A 9]

3¢ W2 e,
i_ Hl/Hc; _Ks, _
HZ HZ/HO’ _ng (2 10)

A 2ReT. od Be i
Al Hne F AR Kt
KeE 23] JU54E A}
$%ozH de AW H1
g AR

KSI

H. =53

JH, (2-11)

£nn, Ay
e mdnE F4R9
o $Agolg T FIw
29 2-13 2o, B4
oA wre deve 93
G E5d o3 gAY o)
AT wehN dLE Kre
tedoz teu,

Kr= VKTO2 + K’N;2 (2—12)

4714 Kniz @3t o 7
Folul, Knt 3ol 93 7|

rlr

34 Aol ¢5EH A
Aol st FHEAR AL
g By BYsA AESY
of 3t} E Mo Froude
o AAHA S ALAAT

Wy x

Tl vel Fa ke o3
Y= AEF 299 %
of R e 2F93
f‘**& A A 2 o

3oglen, B AFdAe 1/40
"2—1 Model & o] &3l H¥&
T3t

Eg FElRgAEL 24
dw EEFEH fddAdd
ARE FzA4 AAHGD.
(29 3-1)

Addd @de CASE] (2
g 3-2)9 A% 2239 7=
dH e S o]%a}aav CASE

O
< o i ok
S Moo M ofy

duaie ¥4y By 3 4ol (2% 3-3)& A% concrete
g WHE WA U 7149 FZ2E9 Fg&A4gd Aprond
AN E AdAsgen CASEN(2d
2YAdd oM 744 F  3-4)& CASEI S Hejo] Hole
2% Ae 993 28 4 & AAad T3 2 L5
#A o}, o Energy’t {2 F+ U=FH
D URES 52 2 Y0 23 AR TTRE 349
33 2-1 Definition sketch Agdoe Addae a«] 9 29742 12 AAYY
 wave runup $49g g7 dEd sls 2 23 UAPHz 2o} 4
. Channel dimension
8+ Piston-type /w-vommm mm:fgf-
s / 8till water level Width=08m
1 RIS | A <
L, :l HExtromitis of &
A}\' El" } wavemaker motion 5™
3 i Prant

Channel bottom

Note: this drawing not to scale

18 3-1 Definition sketch of wave generator

30



(210.00

sectional view
Plan

18 3-2 Section of CASE |

| Lo oa 4.0
1

3

" sectional riew /v

28| 3-3 Section of CASEI

31



[

sectional view

$.93 [ (8] 'ﬂ.lﬂ

28l 3-4 Section of CASE I
RuwHo" Ru/Ho"

P

° . .
a 0.005 0.01 0.016 0.02 0.026
Ho/ T

% 4-1 Relative Runup Versus Deep
Water Wave Steepness, 1:

40 Scale Model
Ru/Ho'
2 -—
CesQ.t4m
1 l}» —— case |
—+ CasE
18l ¥ CABE Mt
+ .
4
*
12b 5
]
08
o8-
04 o — s
L 0.005 0.01 0.016 0.02
Ho'/T )

23 4-2 Relative Runup Versus Deep
Water Wave Steepness, 1:
40 Scale Mode!

32

06 " R U .
O 0005 001 0016 002 0026 003 0.035
Ho'/T

13 4-3 Relative Runup Versus Deep
Water Wave Steepness 1:40
Scale Model

#dagoh, w7 Ae AR
Ao Tyt FgRAA Bt
o $Asdn geA dan®
AAAN #@FzAE s 2
Farle AT gukA HAL
g AAsleol e Afust w2
o & dfdAe 1:10 AA
g distg #3222 FHt.

Diephuis”7} 2| A3t 3 shAl
ne £HEYE u @
F717F 1.3secu|to g2 #
AL g3, #4 2 Awy
g% AFALY Izt

2 ogo 8 2

§
+
L e e e e e e e e e e

11T 17

Plan

Aol HAPAAME o9 9
FoF B oxy WAE
2, AdF7)E 2.0, 2.5, 3.0,
3.5sec2 3ta] THIATH YA
d1& Z%37] 93l Healy
MethodE o] &3t stnAE A
A3 FH AN A4 mi3
AzRE §34 314 T3]
Z #AA Unicorders| A L& 33
(envelope wave)©] BZEHEE 3}
Adom, zeudo] Hag 270
(dutd ez 370)7 #EE 4
7AA B$4715-& AL
drgne £z PgHd
A FRRRen =37t 4%
g o 2& 34$& s9d. o
FE 99 XMdo] FEEEH
B FZE7A 13 wEe
AL d&HR ez F7)9
sguo g 48 g
9 4y} #Aostd e
Az /e A%, &
L 239 FYF A
AAmn, Egn, a8z A
g9ng 474 g2 SFFA

. =3ae £x9 % F



Ho AAH e AATS
Botq 23S o AT
€ lemAHoE HiER 2o
Z Hol it AU FAY
o 71 7k g Ao AF
o Agdsue JAhaskes A
g U2 NEZE SYAY At
HallMe dgge] A48
el At F719F A s
3 F7E e B9 Fang
gez & nysds.” &
A7k g F BSde AdE
Fddln FAEBAE ta gL

Os 48s A&

g

23 % 1§

A8 Zoe =9, HeH
o2 ARstged #47
CASE¥ 2 ¥l w3ttt #3373
Ae =Y EPHsEH
Vg de 2olm E EEdA
T Ho /Lol Hl#gte ¥F2
Asi e Ho /T° & AHgst
Atk Agdue EHAELE I
F7AM 20 wiF Hi/gT* & ©f
4ot A2 g3 v wadt.

o A concrete TF
B e 9T A &
(4-1)-(4-3) °lA H
20 mepr go
% &S WA &S

T Ut

Ag331+ Run Group I oA
Ds/gT* = 0.0031, 0.002, 0.
0014, 0.000992] 745 whst
o YramuE WIANA K
=Hy/Hi¢] X9 g3 Hwsid
on ¥ (44)A EQ ut
o} Zo] s Fid 9
3t Energy7} 3] TWe] Hw
FS AiEts] el Kigkol
0-0.29] HH A 22 F=
Aol Jep L ok o714
D= WapAle] HHelA 4o
t}. RunGrowp [ & €948 FF
Energy9} %3} Energy’} 3] <
H w9 Qo] H™ Run
Group | ¥t} gstiFo] ZF7hgtel
&} AR concrete TEEQ o
&< @y 9k, RunGrowp I &
Yude Z7lz Qte 7S
wh o] Encrgy 7} Run Group [ B.t}
b 3A Zidte AL B

olx it} ol duFe F
of & % Encrgyd] 4 3
el7} A concrete FEE 9
Ao 4gE 21 &S
iz 9l & Run Group [
Run Group [, Run Growpll 2 #
+2 Advane A% concrete
7289 49 943 Ao}
ARAE 28 (4-4)-(4-6) A
2ol nlel #o}, ole fuFo|
S7hgtel wet dFste TR
Encrgy 7} Hole#} Apronol X 7
A¥teE AE ¢ F Uth

ok ot N

AL WA F2EA Cap
concrete & FAHH 3o wWE 3
WHgsae HAEAE ¥l
3t7] 98k 3714 Cap concrete
of Gy diste] 2349 %
Bezydd 2R 59
st 1 23 A4F concrete
2% AMA€¥ Hole?} Apron
£5) Energy%} A%HE FF
Energy & #aAAe & 3

A med AShaE BY

0.0001 0.001
HveT’

(a)T=2. Osec

0.01 0.0001

0,001 0,01
HigT?

(b) T=2. 5sec

33



1.0
Ds=0,52 m
0.8
M o———-case 111
0.6 q
0.4
6.2
0. a g =N -
L o....a" g,
0.0001 0.001
Hi/gT?
(e) T=3. 0sec

0.01

38 4-4 Run GROUP |

Wave transmission past breakwater with tetrapod armor units.

Ds =12cm

1.0 T
Dsﬂ_-u-hs.ooza
0.8 ©—-—case] b
o ----.Case1I
M . case [
0.0 1
0.4 3
0.2 -
o 4
4
0.0001 0.001 0.01
Hi/eT?
(a) T=2. Osec
1.0 T
IrL
Dsario.008 |
0.8 *m-—casel
P casel]
] . case 111
0.8 7
0.4 b b
0.2 h
0.1 1
0.0001 0.001 0.0t
HueT?
(c)T=3. Osec

10 T
Dss0.12m
Tz3,5 sec
Ds/97%0.00009
0.2 e —-—case]
© mmenend case I
» ——case [{
o.8 E
0.4
0.2
0.t 4
0.0001 0.001 0.01
HART?
(d) T=3. 5sec
1.0 T -
DS0,58 M
T 22,0 Sec
DSAJT}i).oMx
0.8 & —-—cCase | E
0 ement case ||
. case 1
o.e 4
0.4 h
0.2 1
0.0001 0.001 0.0t
HigT?
(b} T=2. 5sec
1.0 r
Ds:o.16 m
0. b p
)
0.6 4
0.4 4
o.2f 4
0.1 4
0.0001 0.001 0,01
HyeT?
(d) T=3. 5sec

1% 4-5 RUN GROUP I

Wave transmission past breakewater whith tetrapod armor units.

Ds = 16cm

34,



concrete T+FE9

X (=)
Hn23

1.0 1.0 T
Dss0.18m 20,
T:2,0 sec T=2,% sec
De/912:0.0040 Ds/9712 0.0020
0.8 Z lcase 0.8} | o—.—case]
- 0 wnmmee case [ 0 mmman case [[ r
I~ o ——case JI1 M case [{f i
0.6 \ 0.8 1
b
0.4 _. o b
-\,_,.y_-i i
PSR
0.2 0.2
0.0001 0.001 0.01 0.00014 0.001 .01
HigT? HirgT?
(@) T=2. 0sec (b T=2. 5sec

o ———case [I1

f
f
I
[?
[
i
b

)‘\

0.0001 0.001
HifT?

(€) T=3. 0sec

0.01 ©0.0001

a3 4-6 RUN GROUP Tl

0,001 0.01
HinT?

(d) T=3. 5sec

Wave transmission past breakewater with tetrapod armor units.

Ds =16cm

ol Au)
s wegd

1. US. Ammy Corps of Engineers, Research
Center, Shore Protection Manual, 3rd,
ed., U.S. Goverment Printing Office,
Washington, D.C.,(1977)

. Battijes, S.L., Method for Estimating
Overtopping Rates, Technical Report(in
Publication), U.S. Army Engineering
Waterways Experient station, Vol,17,
(1974)

. Owen, M.W,, Design of Seawalls
Allowing for Wave Overtopping on

. Johnson, J.W., Fuchs,

Gravel Inlands, ASCE Journal of 7.
Waterway, port, coastal and Ocean
Engineering, WW4, Vol, 109, pp. 429-

444, (November 1983)

R.A. and
Morison, J.R,, The Damping Action of 8.
Submerged Breakwater, Tran, A,G,U,

Vol 32,NoS5, pp. 704-718. (1951)

. Goda, Y., Expected Rate of Irregular

Wave Overtopping of Seawalls, coastal 9.
Engineering in Japan, Vol.14, (1971)

. Goda, Y., Re-analysis of Laboratory

Data on Wave Transmission over
Breakwaters, Report of the Port and
Harbour Research Institute, Vol.§,
No.3, pp.3-18 Septzmbe (1969)

10. =#H% &k,

Goda, Y. and Abe, Y., Apparent
Coefficient on Partial Roflection of Finite
Ampliurde Waves, Report of the port and
Harbour Research Institute, Vol.7, No.3
September pp. 3-58, (1968)

Charles K. Sollitt, C.K., A Large
Scale Model Study of Placed Ston
Breakwaters, Ocean Engin-eering
Oregon State University, pp. 107,(1988)
Diephuis, J.G.H.R.Scale Effect Involving
the Breaking of Waves, Proc. 6th Conf. on
Coastal Eng,, pp. 194-201, (1985).
BRI LB
EEED RO w T $26
& R LERWE WLE .
304-308, (1979)

35



