k3l Qk-al| 3-8t 3] sk =] (2009)
20094 11¢¥ 54-119 6
A|18, pp. 45-48

W el 4wl

B3t ste] 814

Diffraction of Random Waves Asymmetry in Direction

oL, FAS2, N3
Changhoon Lee', Jae-Sang Jung®, Min-Kyun Kim®

o =
2

o

o >
>
HY g

ol o
iy o o ol
ol
o%
20 o M 2 fo fo

S AR H oz Ae e
b F S V1 FoR A5 R}
A7} A2 gEla] v g Ad o] A7t o
Aok Wkl 5l 3@ 0F A o]
Penney <} Price(1952)+ Sommerfeld(1896)°
84 0| 22 o] §3to] WG WAl B o)
g Ave AT FAAFE AN o
Goda®} Suzuki(1975)= WHE-3F HhalA] = oko)
AE E3ehs v =t H vke] A A}
F71E Axtednh 29, 259 Ay v
TS ZAEEA s 29
e shx] ol ddAdol “—QOVJE}. dH dE
(1987)2 &e] WatA| o] s Fo] WhubidH v}
& 749 Mathieu &5 o] §3to] 3| dATE
ATk AAE 5(1993)C Chen(1987)l <3
oo By A3E AFTH ot v Al E
Avs B =] dAeE Alvteto]
Goda®} Suzuki(1975)°] 2 ¥} AL A Bt v S
golslgd e, o] FF 5(2005)L Penney 2} Price(1952)
of o] 2& Ab&ste] wHEEE WA, o] WukAl, v
Gt A Aol 5= 97} 0‘*}5‘ UH Ay st
=344
5(2009)&

_Q
43}
—“HHJ

:lgﬂmﬁg

W X Mol

o

o
O+

o

%
> o o oEE o
b 1 5 ]

ot
[ﬁ
o

Fukah A2
SO EE et el

- 45 -

FEAGFE AT, v FH] 8m A A
ol 4] 4ol | g shape] ulv) g @abol thehibaL, v
A Dol BFEAED o] o] F FAG 7
o Mla) A5 o J3s] EAFS Ak

o AolA] @l ola) wel g o] wAF thy
o B2 S TS A i oA & A
A 8 o] e dae mold 5 vl P4
& A Avsh vtk

2. 23 A 3| H" A LHH

B ArelA 10m Aol Aol A uk-g oAl
FAR A E A= E}H@ T te] 34
3}, Lee 5(2009)] WS whel Fd @ 3_
< zﬂ“dﬂo}oﬂu} = n47<1 Noﬁjrzﬂg 7

L 0

bt
oﬁi

ot O wE ol g kT NE
)
+
K Lo T

u
>J
l
i
2
o
o
:‘.’:
(U
>
>,

* olo
o 4
_&
1tu

> o o o
>

N

1/3:103’ Smax

WEFEE T 6}04 z¥ *3%91 =R

Sy f,ez)dfdezz 1( f 0 )K2K2dfde (1)

A7, K = \G)/(G),= AFATelL, K=
Veost, foost, = B GO1AL, 6 3= Skl el Q)
Ag 71Fem g Yatdela, ¢ = o] wEHeR

al,
A 4 ¢ o e A6l Al



C,= Cl1+2kh/sinh(2kh)]/2, C=w/k )

21 (291X wE AR S, ke IeE ek, A4
A o] FATAE ek A o= 7Hg ekl

Aafell e JAarat H 10m Aol A B ~FE

S %3317] $138Fe] JONSWAP TJJr—’F ~HEY

(Hasselmann 5, 1973)2 A&, v A S 1
&3k BLS}:E&?LT(LEQ 5, 2009)3 A8 vk
F 2AEYL g3 ol RET 5 9
S(f.0)=5()G(f.0) 3
9 HAA s()E Fig 29EPOR B A7A
A8 JONSWAP 23] E 22 1} 3} 24t}
S(F)= 8,8, T, ' exp|=1.25(7; f) ] @
X,ycxp[—(r,,/— 1)%/20%
o] 7] A
0.0624
= 5
fr 0.23+0.03367— 0.185(1.9+~) ! ®)
% [1.094—0.01915 In~]
T =1,/ [1-0.132(y+0.2) "] (6)
_fo,=007: f<f
n {O’b =0.09: f Zf;) ™
v=1~7 (mean value of 3.3 is used here) (8)
a8 v E A5FA x]—o];g}o]r/}. Al (3)01]/\1 G(f/g)ﬂol—
GRS E Lee 5(2009)0] A oF3 WhekR-ALEHS
Eoga 2
0—6
G(f.0)= G, 00525( 5 "6) C)]
o] 7] A
_fexp(=p) + 0=0,
&= {exp(u) S (20)
O -6 -1
G= [f OOSZS( pf)dﬂ (11)
283l pe AHAAFEA p=0 oW WEFEAFH
F7F el aL, p=0 oW vt oltt. 4 (f)= F7I
o] el F gz o v Aajut 2ol =24 a3t
£ aLegfste] v Al o= ekt
_ [ adf) .
Qp(f)—sln l(m s1n9p0 (12)

o714 ol H A} 0 A2 st} 7t R
AW B Ak ol & A @), O £
el Mg 05 5 B the st ol okl
i Ehi,j _Eei,j|

% % 100(%) 13)

-
DIPIZ
i=1j=1

HU
i

M

FE =

P

A7NA, B = dEE v AE s, B 2 A
staf o] YA & vERATE o} el @A} i} j= A2
WA Fok A& jHA B RS JEdT o
D3 o] AAE B oprak 2 E g 90] ZAS 617 9]
A ek ~FEHS 51 Fuk4 A3 18171 9]
T Ao sk Fukas 0.05Hzel A
0.25Hz7}A] A -&-3lo] Af=0.004Hz7} @%E}i’igt%,
Wake- -90°00 A 90°71A] A0=1.0" 7} A& F AT} 7
FA SAEZ F423] @2 spreading parameter s
<} H]TﬂfdﬁlT pE %
= Smax L 7= zhorom ol &
oAbsE ekgith P AS FAlEE
Suzuki, 1975) s,,, WH& AR 8L T

max

4407 AAE 27k A

[e)
A ~HEY e

7 $-(Goda2}

3. 28 & 3 ALrA Tt

Fig. 1> Alalell A QiAtghe] W A EfS A
g Zlo)aL, Fig. 2= Alafiol A st =2l S
7Eo = 6, = 30°= YA 97} h=10m =4 of| A 7l
bl BEFAAEYRS ZAE Aol Fig. 2(a)« ¥
ol Hif S ek A AU E v Ao
31, Fig. 2(b)™= Bt H A& F-A ¢ A (Godas} Suzuki
1975)3 A3 E Hl gk Aol 1l A HhA| T
h=10m Aol =dol o g nurji do] &<13] 1t

*]'71]1”7} s =515,

max

ot 01” Blﬂ]’él*éol i‘xﬂﬁ‘r‘i— Zi-% o w) &t

=
Tl 5ok B J‘J:Baﬂ R
3]

H O
T, e e AR
Z

09‘.
ofy
Ez.(_t/
e
4n

o] A4rarsl
Uax Jma
33 3 S(4,.6) K25,.0,)df, db,
Kl — i=1j l:"m - (14)
> Y S(F0,)df, db

i=1j=1

- 46 -



o

9 - 0, (degree)

90 -
006

0.10 0.12 0.14

Frequency (Hz)

Input  JONSWAP spectrum  (unit:
=10)

0.08

Fig. 1. m?/ Hz,

Hyjy=5m, 7,/,=10s, s

max

90

exact solution
—— present method

60

w
o

0 (degree)

0. 10 0 12 0.14

Frequency (Hz)

-3g Lo
0.06

(b)

90
exact solution
—— Goda & Suzuki

@
o

w
o

0 (degree)

-30 L. ..
0.06 0.08

TN T T N
0.10 0.12 0.14
Frequency (Hz)

Fig. 2. Comparison of best-fit directional wave
spectrum to exact solution at h=10m (6, =
30° Spae =10 @)

and max
present method, (b) Goda and Suzuki's

in deep water):

method.

-47 -

(

An ol
3o

]

=

sl

ol

2,
=
X
T

o ¥

ox, MY
oy
pass
dlo

K

)

o A UERsTE
ool

Fig. 5= AallelA o,
h=10m o #x% © 04
Fdell FHA= e Bt o] {99
ZAgE Aolth, WatAlE 2/L>2, a/L<2, y=
of wjAlEe]l vk WEAl FH EHR (5,
>0, y>0) HIAALS aelgh 3] olyx]7t
] Algk el wjsl] o A vhgka, W
, £<0,y>0) § ZHA Yt} ol o
Bt A ko] @ 8% o] €% Al sl
IUA7F | 27] wiEolth, wakAl o)A
FohAl L2 vdAdS 18 3
A 7F olE FAIS Aol vlE] o AA
AFol| A= 1wkl Agko] vhgir}.

30° 7=

HM]UH?

o]
1=}
=TT
Ak

[e]

=2

(

(]

T
=
=

o 0% I

>

=
=

%
o

)

_\1

al

Yo o k1 X o (o

5.0

2.5¢

-2.5

N R ~20
Fig. 3. Normalized significant wave height around a
(6, =30°
solid line
Goda and

semi-infinite breakwater at h=10m

an d Smax =

=10 in deep water):

present method, dashed line =

Suzuki's method.



A D Y
0.0

saly—

25 25 50
x/L
Fig. 4. Normalized significant wave height around a
semi-infinite breakwater at h=10m (¢, =-30°
and s, =10 in deep water): solid line =
present method, dashed line = Goda and

Suzuki's method.

T R J R L
0.0 5.0

x/L

Fig. 5. Normalized significant wave height around a

breakwater gap with L at h=10m (6, =30°
and s, =10 in deep water): solid line =
present method, dashed line = Goda and

Suzuki's method.

4.4 =

B oA 2ol oja) wAF el v
A4 wefekel MRS oA L el wahA 9]
oA ek Bt she) 54 g Mg on, olg
Al FAIF A5 Hlatale] e Adtg
Atk IAFste] ol slekale] =29l 4 7%
o= %ol WA 7} kAT e 2 e
oz A A (EAH A kAl AR (S,

-48 -

S E8%0o7) y e Ut das ek Godast
Suzuki(1975)= ol &gk de] I 3 & FA 5k
WA F 2 olyA e s FAagrkeigitt 15
o] & whet A A W akAl wj$-7] o] T3 7t A
A g 5 gk Fepg A A% Z o] o] % 5]

NEEEEES S EEEEEE T R

o

w v AR (g &R
dow  gmATAee] ]

0080576)2] A Y-S ¥k

A
1214 (No . 2009~

=

>

oM
e

oY

} \__ily 5—
} o] 3%
3] %], 17(4), 232-242.
A A, 7Fae,
A T ol A 2
s3] <ta
=, ol &,

ol
rir
o

Q12 (1993

o )
et H o Bl vk FA Y.
8}3] 7], 5(1), 45-50.

=T, A (1987). Mathieu &5

o] s Bgk A T EAT

WA sk, 2, 1-22.

Chen, H.S. (1987). Combined reflection and diffraction
by a vertical wedge. Technical report CERC-87-16.
Goda, Y. and Suzuki, Y. (1975). Computation of
Refraction and Diffraction of Sea Waves with
Mitsuyasu's Directional Spectrum, Tech. Note Port

and Harbour Res. Inst., 230. (in Japanese).

Hasselmann, K. et al. (1973). Measurements of
wind-wave growth and swell decay during the Joint
North Sea Wave Project (JONSWAP). Deutsches
Hydrographisches Zeitschrift, 8(12), pp. 1-95.

Lee, C., Jung, J.-S., and Merrick. C. H. (2009).
Asymmetry in directional spreading function of
random waves due to refraction. J. Waterway, Port,
Coastal and Ocean Eng. (in press).

Penney, W. G.., and Price, A. T. (1952). The diffraction
theory of sea waves by breakwaters and the shelter
afforded by breakwaters. Philos. Tran. R. Soc.
London, A(244), 236-253.

Sommerfeld, A. (1896). Mathenatische Theorie der
Diffraction. Mathematische Annalen, 47, 317-374.

A
€]
2

o

‘g_:]‘





