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Abstract . Introduction of wave model, take into account the effect of tide, wind and wave induced currents at the coastal waters of complex
bathymetry, is a very important factor for most coastal engineering design and disaster protection problems. As the steady state spectral
wave model could simulate depth induced wave shoaling and refraction, current induced refraction effect, steepness induced wave
breaking, diffraction, wind wave growth, wave-wave interaction, and wave—current interaction that redistribute energy, this would support
and compensate the gap in the real field of design where other wave models could not deal and cause wrong estimation. In this study,
for better understanding and analysis of wave transformation process, we applied the spectral wave model to the large coastal waters near
Gaduck Island where the Busan new port construction project is going on. We also compared the simulation results with the calculatea
from the existing model. From such a trial of this study, we hope that broader and safer use of the spectral model in the area of port
design and disaster prevention system come through in near future.

Key words : Coastal waters, Tide, Port design, Disaster prevention, Spectral wave model, Energy distribution, Shoaling effect, Wave
steepness, Steady state, Radiation stress

1. M 2 3 AYE At F 2ol = olEig Y AAREES AAAT
T AEE o]Foix 1 gthJonsson, 1990). 5, g 4|9
Fgrre] 712 A 202§ A FEsdo] kdst st FA AT BTl Vidate T g Le
o AAglel A&sA g A&t 9 st ol A= Bt kol Fute] Aol uHE Y WHE
T UEE o= og gHEE FoiH, S8 woREe A EEe] g A go] AAHL glolA AHA FHo AT |
dro] 43 Gato] Y&l H AWk FAAETG A2 ] 2 FQEL THA SFAAM Y RFfA EAEE G Aok
FEe FAAACK sy S, gk g Abe sfwkel s R4k JtER Rk fAskA 2§ AEe] ek WS
debuelel g2 AP FAo]l BT AtalgelA 24, o At slev AFF o] s o wmEgH
abgel] o9k whebe] A Ul A, 559 1M, dlvA A vk & A ol dd 22 dolA 4t Aldte] HiE o
Bxo /t3E AA gt WEnE, o) AFHR 4 U Fxidel Rt f3HAE AE Sk A &
47l 9% w82 mgke B3 A HA F4H 9 e Aol M AAged daiA Rk, 389 J%e aelsd
* DI EA R} o] &5 (F A1) 91), seaprincel @hanmir.com 051)410-4981
wr A3, jwlee@mail.hhu.ac.kr 051)410-4461
wxx F218] 9 syyang2004@yahoo.cokr 051)703-2332

- 97 -



S X9 Fere) Wkl tis) A4H 29EY
W2 olgstel Aystn ¥Ashelch

2.1 oty

2.1.1 Auig A

TR
Auj kA A8 t}-8-3 Z}(Jonsson, 1990).

S wet Ao A9 ey vet g BE s

9 Cllucos(u—a)E(w,, @) _ . S

(Cga)i axi w, ‘Ewr (1)

A71M, E = (poF YiE FZUA UE, p, = E9
Uk, S=odyr <9 2 A8, p= g oz He
wak o=zt Fup g= 28 IMEE k=35 = A
olx, olw] HA g AulA, r2 5F ol Fulge 97
g, 9 559 HdeEe FEHE 25 ¥4 4
ol olEHIAZE Aelste] thEth o A% e Bib#
As & ez vepAtH(Jonsson, 1990).

w? = ghktanh kk 2

A ZFae 0,5 927 2o

w, = w,+ kU cos(6— a) (3)

o714, U= 38 &%, § =404 589 Wi x%), «
= 35 1 =3

C, 2 Cpi= 2 A& v FE&E2 g3}

C,= C,+ Ucos(8— a) (4)

(Cga)i = (Cgr)i+(U)i (5)

sgel duA g g

L g g

orthogonal

v

wave crest

Fig. 1 Definition of wave and current vector

)
o714 HA e xoh yTAL o digh ’lA ol
SE e A ohEe Ry FEEE gy Zrh
C, = )
Co=0.5C,(1+ Sﬁl’fgkh) ®
212 THge) Wy
2837 AFadds gekdo] Ay AE w A} &F
HES Hgste ~d9EY gyndda Sqffh 53l
3 Ax ARy dAdoer Fdc) oy 2349 I A
HEH2 9& o Xg Az & 27| YHAZ v} St
o7 Mgy u F ProAe HxF sFH Fe A 5F
of osiiA shakel duizh AR ol#dt wge] HAHAY
& B Ae vt §lg A9E glx, BE A o ¢
£t MR 2% 589 VIR A& A 3% o
Ux7F gl dis) AotEA £317] o dojdrt. Al
M= BFo) Y A Al FHe 1/4(0.25¢ 7T,/ 27, ©]
W T AW 9 FhRg 2 A7)E 2k v 58 ME
| AR @] AT Fe) A Aol dojuA =Y
o WA= HFE Fof £4HET Lai et al(1989) 413
ARE B3 A ol e AN @ Fo] oA Q= AFH
ol AgHE uAY AUAE Fa MY AXHL B0
F ok stk o] HlAE oyx] AFE B dFeAlE A
Azt Bl th A& o] gdte] Folxl Fulge}
B oux AHERS FPEec)

\

e

Ee A e sha

(1951) #AA 7} 7

98 -

He

A
1

i

Efw,, 0)=0.55E{w,, O +0.225(E;+ (w,, O + E;_1{w,, )

7|, Ex F3

Az} el Wsolth olux

ng ax
h

olml H,, = Al
Smith et al.(1997)%} Battjes et al. (1982)& <=
T s AgdA FAHIF

H,,. =0.1L tanh kk

2112 H,,

2.1.3 vtgk 3 Jo

shere whgpge

e ofu]
4
29 Y5

ozl 7128

%
E

b

oy
2

8%

il

£ %

oA Hd dAR A8

F th3kaLo]

.
%

dela 4

S5t #A4E Fedo,

o

(

9

diolw obd B

A ol A # el

bo B
Miche

an

off

Ol
-



o Ao 2doA g
Resio(1988)l 23] t}e-*

ool AUA EHE F,

7o) FojFin),

2

Oq Usx
[ 0w . m g (12)

I
A<
Om
ox
10

2 T;H7]7} 23 ol d%o}; =EF
e, = 5719

B G, w, = v HE(= FEHx
U x y Cp, Cp=0.0012+0.000025 )] t}.
AA AL Auste] 73

]
o Aol WA Feas Fahed A,

=

- BC,cos0,,

A7, at = 4& olF A, 4= AR A, g = T
o) el 099 TUD AR, T, = AMENY BT FEE,
2, = AR A A ol 73
CHaBE) P ouEy £EEY el i wige] 9% 4
g % sz olEete e g
goRVE WPom FHAY HAY g 4EAge] F
8 A oA
nAeRrH A%

g7 Frhe 0

E
N
o)
o
B
2
o
9,J
S

(fp>l+1—[<fp> = ;( = )mm] (14)

ozl e} asfape) A °] H] all

g men o 1 WREE el Ao oA Alolg
q

4 Hyo| dojdthResio 1987, 1988).
do e WA A¥s o2 vixste] o 28 o] &3}
o ALkgko

Sa=oug | [ B a0.5(1+ 2 cos at 1) = 0.5)asde (15)

Sy= pwgf fE(f, a)[O.S(l +Si5¥{fgkﬁ)sin2a~0.5]dfda
(16)

Sw=rpue [ [ B, 0f0.5(1+ G5 (sina+ 1) 0.5 asde

amn

dol &89 7| &7= S o] Atk
39S, S,

== ax ay (18)
_ 95, 8S,

oy= ox Iy (19

279 £BELE FARE WARHAS olgdrl Am
A A A A5 AAE The s 2t
oL Ul | SVH _, 20)

7NN, U Ve xy3%d Fd S0 ol ¢
= Araedoltt, 28 Y WA A HRAEE Fe R

U U oU _
t+Uax+Vay v 1
___i & _ % Thx
oV . 0V oV _
ot T UG TV U 22)
_)i Ps sy _ Thy
ay[ P +—p H ™ 00 H+D —B,
oA7|M, P FEAY t7|FOlD, 1, r,E xy BE
of tigh el ol 1, 1T x,y Wl AT A
HgFHoly = B9 Wxolt) 7 Reid(1990)7F Al 47
Y 24 3g yF Ray(1999)9) A9 Ao 98 4
G b o5 WAl F84 Galerkin 71E R
oA WA= FAH FAE 43ty 8], dgwugae
dutstE T8 ASEHAGWCE) 93 mEEo
GWCES Q%W ael A7l s, B105h A1 5% Ao
AAde, FHHez wEsts ¢4 743 geber 9 A4

WA Aee TP ASPPN e A,

2
L 9L O A 9T ypfn (3

or ot ox oy o0x dy
7] A,
Q.
A=0H fUH= T 4 1Q, (24)
A:M+r UH= Qy+rQ (25)
YT ot 0 ot oYy
e Q. @ 99 & F FFoly, A, A5 849
wWAs Vel AIZE BlEFeA dAgEE Abgsta,
au/at, aV/ar tidledl & WAL ALEEE ths Aol
A}
oU oU
A= U—+H U5 V +fV
ot [ ox (26)

- 99 -



— yoH _ 9V _ oV
A,=ve +H{ UG e -V U o
_AB . Ty Tw o 4
ay[po +gt—g(n+ Y)]-i— oofl pOH-i-Dy By-l—zOV} .
o714, D,, Dy x, yEEl < Ebd

. 9 Abgell wheh o A g 13, 2344 K=
o §gs FHR vehin, & ATl E
Fobe #Eskden, 79 B skl
52 C; & 00022 AHETL

is!

oX

3 m b
o,
[N}
-
W pok

V4

i
o
O

_ C/(U2+ V2)1/2
T = H

B g =2 . . .
= = THOeR AN AxE Table 2. Incident wave and wind conditions
TG AdFAe tEE &G 372mol o} r—
4 d9e 107><104km§/\1, 7—312} AL YA OlDtL Az zF Case Wave | Wind | Current Remark
AL Wmolth ax=ay). FEHE ARWPoR Hesly  Casel] Wy Wad c [©
. N o . _ Wv_Crnt(M.F.T) e} e}
o} Fig. 37 AAe] /gL E Yed, Fig. 49 AN $% Wy Crot(MET) 5 )
AY ANE W BAs7] Y6 AAF A4S e Case 2y CmtLW.L) | O o
Wv_Crnt(IL.W.T) O O
i ) Wv_Wnd CritOMET) | O o o
4. x| A" Y 2 Case 3 | VW CmtMED) | 0 |0 | ©
A€ 2 MWy Wnd_Cont(HLW.L) | © o o
2 ATelNE 29Ed yuds o8] Ayl 48 S
Vi
ah Wi, 880 452G tiste] nEsta, 2 E3E ¥ Wnd(SSW) o
o BAE) Aol Sk, e, 58, Bgoud, 58, % Current 0

Hgsetn  101lm F7] ldsecelth #ige

170

Ssweltt, 4 2 ot ] &
. 43 Casers Wh&¥ #Zrl Case 12 33 = 7+
09y EF, AzF, nz, Az zzt £3 mdy o
slo] et} Case 2= Yoz w3 =y A
Folgr} Case 3% AA A 2437 79 3 C
el HAGERF, AdEGEF, 1z, AN A7
#rdn AFste] st Wve B =
=

Z7, 183 Cmte &8

2

FALYLY ] FAAREE o] Ao
No. 202, 206)& ©]-&3}
Awte] AFHNE B2 7HAs}o]

£Angads 4y PR, HFo| S9

Ag ofv g,

At 3 el 542 A
49 16mz FASG 2ol A8 Fo QA
F NYHE AN L) Baxe 1990 A LA A ALY
AdgRsbel BEAM, SDE o gatdon Azhas
web mel AYA YAHES gk F34Y A 1
4 278 A3 4ol mgsgon, AAnEARE
wHoz Qe HAAE 2 : Fe

gee wu

£2 2Bm/sola, Fae
dF-Ee o] &3

As HAA

IR | 5

v 248

FAdsA Case 2

A

&=

Z7, Wnds v

242 Algsl9t) Fig 2% #g=de Table 1. Design condition for deep water wave and wind

Wind
Dircetion Speed(m/sec)
SSW 25.0
Wave
Direction Height | Period Retgrn Remark
Period

S 10.1m | 14 sec

50 year

MOMAF, Typhoon
SARAH(1984)

- 100 -



Fig. 2 Study area for Wave model and Current model
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Fig. 5 Frequency and directional wave energy distribution
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