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ABSTRACT

In general, the coastal damage is mostly occurred by the action of complex
factor like severe water waves due to variation of long period sea level such
as tide, storm surge and tsunami. Among them, if the maximum storm surge
height combine with high tide, severe water wave will be overflow coastal
structure such as seawall, dike and revetment. Consequently, it can be cause of
many life loss and badly property damage in the inland. Therefore, in order to
prevent/reduce recurrence of the disaster like inundation, it is very important
to investigate highly prediction and the fluctuation characteristics of the storm
surge height, related to the local peculiarities at each coastal area where
occurrence of the inundation is expected. In addition, in case of plan for
hazard map in the coastal zone, highly forecasting of inundation regime due

to the coastal flood of severe water wave is very important factor. In this



study, using the numerical model, the storm surge was simulated to examine
its fluctuation characteristics at the coast in front of Noksan industrial complex,
Korea. Typhoon of Sarah(5914), Thelma(8705) and Maemi(0314), which caused
terrible damage to the coastal area along the coast of Busan in the past, was
used for storm surge simulation. The shallow water wave at the coast in front
of Noksan industrial complex is calculated by applying typhoon Maemi’s wind
field, design water level considering storm surge height for typhoon Maemi to
SWAN model. Under the condition of shallow water wave obtained by SWAN
model, wave overtopping rate for dike in front of Noksan industrial complex
is estimated by applying to VOF method, which can simulate the nonlinear
wave including the wave overtopping process with acceptable accuracy. Finally,
applying estimated wave overtopping rate to Noksan industrial complex,
inundation regime was predicted. And, numerically predicted inundation
regimes and depths are compared with results in on-the-spot survey, and the
results agree fairly well. Therefore, newly proposed method in this study is
useful tool for predicting inundation regime due to the coastal flood of severe

water wave.
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(b) Case of up-stream
Fig. 2.2 Concept of flood flow head.
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Fig. 3.1 Route of typhoon Sarah.
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Fig. 3.2 Route of typhoon Thelma.
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Fig. 3.4 Routes of typhoons used in numerical simulation.
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Table 3.1 Characteristics of typhoon Sarah.

A 7 A2 5 |9 E| AGAE | HERA | o]FEE

B (E) ('N) (hPa) (km) (km/h)
5909151800 125.000 26.000 108.0 35.0 24.0
5909160000 125.000 27.300 108.0 33.0 22.2
5909160600 125.000 28.500 78.0 51.0 32.3
5909161200 125.700 30.100 78.0 52.0 37.4
5909161800 126.600 32.000 78.0 55.0 429
5909170000 128.000 34.000 68.0 71.0 441
5909170600 129.900 35.800 63.0 96.0 56.0
5909171200 132.200 38.200 48.0 134.0 62.0
5909171800 135.200 40.600 43.0 170.0 43.3

Table 3.2 Characteristics of typhoon Thelma.

q g | A=A E[AgdE | azug [ osss

(B | (N) | (Po) (em) | (kmm)
8707140600 124.800 26.100 68.0 96.0 24.0
8707141200 124.800 27.400 73.0 73.0 243
8707141800 125.000 28.700 68.0 85.0 23.6
8707150000 125.500 29.900 63.0 79.0 38.6
8707150600 126.200 31.900 58.0 112.0 43.0
8707151200 127.100 34.100 43.0 119.0 47.4
8707151800 128.200 36.500 38.0 158.0 61.4
8707160000 139.700 39.600 33.0 168.0 39.7
8707160600 131.000 41.500 33.0 199.0 27.8
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Table 3.3 Characteristics of typhoon Maemi.

A 7 A2 5 |9 E| AGAE | HERA | o]FEE

B (E) ('N) (hPa) (km) (km/h)
0309111500 125.300 25.900 0.0 38.0 10.0
0309111800 125.400 26.300 46.5 38.0 15.0
0309112100 125.600 27.000 83.0 38.0 20.0
0309120300 125.800 28.400 73.0 40.0 25.0
0309120600 126.100 29.500 68.0 40.0 30.0
0309120900 126.500 30.500 68.0 38.0 35.0
0309121200 126.900 31.700 68.0 38.0 35.0
0309121500 127.000 32.700 68.0 50.0 40.0
0309121700 127.300 33.500 68.0 55.0 40.0
0309122100 128.300 34.800 63.0 50.0 45.0
0309130300 129.700 36.900 43.0 90.0 45.0
0309131500 134.800 40.500 33.0 110.0 45.0
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)
00 I:I NESTING AREA

AREA NO.1

Fig. 3.5 Calculating areas of storm surge simulation.

Table 3.4 Mesh sizes applied to each area.

A Mesh size(m) Imesh x Jmesh
AREA NO.1 32,400 86x72
AREA NO.2 16,200 60x42
AREA NO.3 5,400 12090
AREA NO.4 1,800 180x%150
AREA NO.5 600 270%159
AREA NO.6 200 363x198
AREA NO.7 100 280x%200
AREA NO.8 50 292x144
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(d) AREA NO4
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Fig. 3.6 Spatial distributions of water depth in each area.
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Fig. 3.7 Comparison of atmospheric pressure between measured and calculated

results for typhoon Maemi.

_27_



Hir

Maemi W5Alo] F4F

2k

Nr

=K

o

No

.

o

A& o) del <%

3] %

153} Hla

N

Maemi £330 ZF A4

Rk

©
|

Fig. 3.8

0.8m AHXZolal AAHA&=

L
R

Nzt AATE o A etk 1 gel A A

10m AEE o] A} tha 2

%l

F7] A<l 20039 9€ 11Y 064]

el 9= 2003

=
=

= gy, o) 93

21m &

L
L

43

ol B=EXE 23m AL, 3
H Ak o2 AAZIT: Fig. 3.8(c)<]

2/ A%

Q)
=

9¢ 12

UERAAL 1A

A

7

Eyl_

IR 2 g3 x| ArbE2rt

>
gl

o} v}

#Zo] 1.65m, A4l 1.72m= wj

o

L
R

ob7h %A vpehdt) w24

2|7}

e} = x|l ALk

3]

_28_



25

— 20 |
£

i

)

oll 1.0

S 05
o 0.0

Hr
-0.5

-1.0

-15
15 18 21 O 3 6 9 12 15 18 21 0 3 6 9 12 15

2003/09/11 2003/09/12 2003/09/13
Al 2t (hr)
(@) Busan
25 S—
20 = A
~15 A M r/ ‘\ Co &
CLER
s} Id
o > N A
0.0 EVAVAS o P e I\_/ SN e
Hr \J T POt
o \\'\'\N‘} \[/
-1.0
-15
15 18 20 0 3 6 9 12 15 18 2. 0 3 6 9 12 15
2003/09/11 2003/09/12 2003/09/13
Al 2t (hr)
(b) Masan
25 ‘
el s i
n 15 — A s ¢
3 1o 7\
A
i
m? 0.0 | T ~ \\\‘ 8Ny
.05
-1.0
S > 0 3 6 9 1z 5 1@ 2= 0 3 6 9 12 B
2003/09/11 2003/09/12 2003/09/13

Al 24 (hr)
(c) Tongyeong
Fig. 3.8 Comparison of storm surge height between measured and calculated results

for typhoon Maemi.

_29_



(1) EfE Sarah LH&AIC] ECHE=E5HU

Aol =271

+ B3 Sarah W5

Fig. 39

SEEPY

Zikl

1
e
i
~N

1.45m, A1&HJoA 1.1m

el A 1.13m

s

v

Al

o[ A] 1.46m,

[e=]
=i

s

o 4] 1.35m

3l

Ziksl

-
a

Thelma W&A|2| ZICHZZEHLD

iz
S

(2) EA

Thelma WAl

5%
K

Fig. 310 B2

ISR

o EAETbrAEA Aw 8

o
F

o 7

]
A
I

Ho

0.79m, Al&Rhfel A 0.72m

0.70m AE9] FA7EEE YE

Ifell A 0.71m FEo] Eol&

Eiasl;

A 0.79m, A
Heloll A 0.70m A= 271 ZS Vet

o
-
S

a4

sy
a

(3) EIE Maemi L&Al FCHEEs|L

Al

Maemi W&

Rk

KN
=

Fig. 3.11

ER P

3]

duA Hw

2

]
23
)

Ho

69m, A1Ehpo) A 1.60m

1

Yol A 1.56m

s

v

Al

oA 1.68m,

[e=]
=i

s

o 4] 1.45m

3

Zikl

-
a

_30_



(a) Before construction of Busan new port

(b) After construction of Busan new port

Fig. 3.9 Spatial distributions of maximum storm surge height for typhoon Sarah.
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(a) Before construction of Busan new port

(b) After construction of Busan new port

Fig. 3.10 Spatial distributions of maximum storm surge height for typhoon Thelma.
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(a) Before construction of Busan new port

(b) After construction of Busan new port

Fig. 3.11 Spatial distributions of maximum storm surge height for typhoon Maemi.
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©1’49] 37} B ¥(Garah, Thelma, Maemi) 9] HHEFHAnE F33te] ehha o
29] Table 355 Ut} 2R AP $FARI SRT/RIAEA Aus|e] o

Maemi.

SAFG7IAAA SR Ad G A HoFFNLa(m)
12
A% 43A NY BTF
Sarah 1.45 1.46
Thelma 0.79 0.79
Maemi 1.69 1.68
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3.2 SWANZ2of| 2|st RMafjutet

B Maemiol 93} B T3S AUS PG FAT SATA

slAmHE nelshy) S8l Be 200m, FHL 50m, WS 0mel AxAr)E A4
AT A FASIGON, A4TH0 e AWAZS Table 369, AN
2 Fig. 31201 AA@T. nel® Agelel paHolEst siae NEHoR S
=8 olgalgon, Weldx FRaA e FAdolEe talE Ax S@dolrE

71ee] MBS, 2 ele) Sale] dME Fig 3130 YehiRleh 123, A

oA siME vl S ANG el LAGEF Aol Bad vk vlelHE FE5H4
1

_EL

[e]

=
(Goda, 1985)2] #kS Table 3990 A|AISFF L, HEARSW 25 ( )9ke] gho] AAZ AHgH
HhALE-o T},

Table 3.6 Mesh sizes applied to each area.

T+ ' Mesh Size(m) | Imeshx]Jmesh H 3
AREA No.1 200 385%300 3
AREA No.2 50 416%320 =9 No.1-(35,106)
AREA No.3 20 420%290 9 No.2-(170,144)
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Fig. 3.12 Computation areas of SWAN simulation.
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Fig. 3.13 Spatial distributions of water depth in each area.
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Table 3.7 Design water levels

for typhoon Maemi.

A2 | AuEFAQRE) | e
2 2 | aze _ IR ES L EEYY
A% | Aw | aw | A%
M | aza | azy | 9ww | az%
AREA No.1 1.906 1.69 1.68 3.596 3.586
AREA No.2 1.906 1.69 1.68 3.596 3.586
AREA No.3 1.906 1.69 1.68 3.596 3.586
Table 3.8 Deepwater design waves for Noksan coast.
Asdd AH | SR Hsom)| #9157 Tss) | % & | ¥l =
N 34.80° 6.12 11.91 SSW | Case 1
E 128.83° 9.63 14.18 S Case 2
AR E 072125 12.47 15.54 SSE | Case 3
N 34.80° 11.37 1541 S Case 4
E 129.00° 11.91 14.49 SE Case 5
AAW S 073125 12.39 15.50 SSE | Case 6
Table 3.9 Reflection coefficients.
7 % LAY
2} &) Bl 0.05~0.2 (0.1)
JWE I ERZAY 0.2~0.4
AR 2 AL 0.3~0.5 (0.4)
XA A 0.4~0.8
Z9e, §4A A 0.8~1.0 (0.9)
olPATES 0.3~0.5 (0.4)
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(c) Object area
Fig. 3.14 Spatial distributions of wave height before construction of Busan new port.

Fig. 3.15 Spatial distribution of wave-setup before construction of Busan new port.
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Wide area

a)
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(c) Object area
Fig. 3.16 Spatial distributions of wave height after construction of Busan new port.

Fig. 3.17 Spatial distribution of wave-setup after construction of Busan new port.
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3.2.3 MAI=¢| A#H

datge] At 52 a9 FHAFEAN 7P & WHavt He 28 2A3H
Table 3.7 AAZH £ AFodA L] wavesetupdll &3t F945FS 1HT
Z97F AT EAEARE Holof gtk wEbA, Table 3102 2utgFe] FA oA 28H o]
oF 3l FHu|ue(Table 3.8914 Hs=11.37m, Ts=15.41s, Dir=5)2] 7o FHFHA xS

= vepdin.

Table 3.10 The last design water level considered wave-setup.

A 3 3t Heltgd=zd AN zaazg
A% AAZH (m) wave-setup &F
14 Hs(m) | Ts(s) | Dir (cm) (m)
073125 | D.L.(+)3.596 | 11.37 | 15.41 S 30 D.L.(+)3.896
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Fig. 3.18 Representation section of original seawall used in numeric simulation.
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(2) fleko| ChESQHEHMOIAM A utxs

A7 wA] dEEete] B d A (Fig 318 Fx)o W Ludds HESD
A3l A&H YAREAS Table 3.11¢ UERATE Table 3.11°] 271 Fig. 3.14(c)°l
Aot o] 3te] WS wEehA] &l ol sl ataketzziol)

Table 3.11 Incident wave conditions.

o143 29 (714 <)

\
12RL I RN 4 (m) @ F+ut 9 Hs(m) | Ts(s)

% F+wave-setup)

Type-A E.L.(-)0.3mo] 3} 1.46 15.0
L.(-)0.3m ~
Type-B 1.58 15.0
.L.(-)0.9m D.L.(+)3.896
L.(-)0.9m ~
Type-C 1.49 15.0
E.L.(-)43m

Table 3.11°14 A|A1E 2k sgkzdel glojA v egte] G g o] e FAuess

XE O9oE Yepd Ao| Fig 3.19~3.21¢|t}. Fig. 319~3.212 VOFH o2 ALkt
oi7l Yshate] UalE Vehlle, sRkage] meisia ke TIPS whkgL AR

Aol FFEE thAsle] AFEEITh (a)E 2~3H 2] 37} W53 3 Qo] Azt T
3t = T/4NZ) AEE YeEla, (b)E t = 2T/49) Azl di7} Adsors dvls)
= ZHE UrEMJ Atk 28, (e t = 3T/49) Azt w7} ddsta & F o=
o] Yehte I"ela, (d)= t = T Azt tigh FeiE vellle adlolth Ao
i, duAA NP o g RE] HEN Type-A, Type-B, Type-C Z5F thik €3S 3
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(@ t=T/4

(b) t = 2T/4

(c) t =3T/4

dt=T

Fig. 3.19 Snapshots of wave overtopping simulation for Type-A.
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(@ t=T/4

(b) t = 2T/4

(0 t = 3T/4

dt=T

Fig. 3.20 Snapshots of wave overtopping simulation for Type-B.
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(@) t = T/4

(b) t = 2T/4

(c) t =3T/4

dt=T

Fig. 3.21 Snapshots of wave overtopping simulation for Type-C.
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Table 3119 7o 2 &3 Lupatstor] 243 Aupeke] AxE Table 3120
[e]

(BN AR, 2005)S %3y 212]1l, Table 3138 Bl Maemi W5AlQ] H4k714)
AeA Dyt 2 Fgo] B3 RuMFHEAFTAL 2005)0 st FElngdgosn
B 2HdE BH A Type-A, Type-B, Type-C2] Alxtz73 dulafo|t)

Table 3.129} Table 313 HIW3lA X2 AT 2P Azhe] =o]7}

=
2 dEde @ 4 93, FARFAERG FeRILPoRnY dojdl Avige

Table 3.12 Overtopping rates calculated by numeric analysis.

9y LRZFE (|- s
Type-A 0.0178
Type-B 0.0173
Type-C 0.0181

Table 3.13 Overtopping rates by hydraulic model test.

o] gz o]
23 Avgn | F1 | F7) 49
o (7199 dF+ut# 9 EL(), m)| (m) ) ,
il L.(+), m m s .
% & +Wave setup) ™[ e - 5)
NO.2
3.646 3.37 1.41 15.0 0.059
(Type-A)
NO.11
3.646 3.31 1.47 15.0 0.063
(Type-B)
NO.20
3.646 3.43 1.55 15.0 0.113
(Type-C)
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(@) Section of alternative seawall 1

(c) Section of alternative seawall 3
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Fig. 3.22 Sections of alternative seawall used in numeric simulation.
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Fig. 3.23 Snapshots of overtopping process for each alternative section.
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Fig. 3.25 A survey of inundation areas and depths in Noksan industrial complex.

_66_



w A mp e ©

b} ztzke] igtel tialA

(e}
fs

33T} Table 3182 €

S

R

Table 3.182] <1¢
™, A|4-1-19k7 Aj4-1-29%]] of

O 2
= T

Table 3.18 Comparison of overtopping rates.

(2) ErHel W3t meE

~
o

A

A o ~ 1t oD o o
Cw oy FoE o
E:__Leqﬂpu '~ g - U+
w0 N 3 Y __ou|u.1_,mu
R £ T P UT g
T R S &1% AU
2 7 - . —
: N
S - I S g
~lelslzlelzsislglsl Freuwe T RED oG D
NI B R=2E=RE=RRER=2R=2R= 1 o oy %
Slelsle|s|le|ale|=2 T o o Ho 9 op B oo =
o|lo|lo|lo|lo|o|o|o _qorfﬂ_u_]mn mmEﬂo_odﬂLl
o R " = 5 =N
do o m RO @Exﬂoﬁ@ﬁa;ﬁ
& R o= Iy i) — %
3 u- = om w E X o
oi.E O__._._ ‘Lio}‘m.wu -\ = 1_.:1
B s B W oo koW AT
o _E_/ATATL.L; T M
mﬂuATﬂumeALaﬂv_] ﬁwﬂ
I S I T I T
T T TR
mwwmw%aum%ﬂmBﬂmr
X o B3
IR S -
o m7u1r1__.5%n1r._1r1_ﬂu1r
= g 5 o= on Q) _ o
ol g4 &Sz 0382
f d —_ (3 o
I IRk 5B I ME _ 7T o & C
Rl (R N e e ) I i — ™ g o ° e W T W 2 B
Wl leld 2= = & o @ Mo 5 W
RIR|I® IR |z |l=g|® Mio.zﬁﬂm}ﬁ }odli
o) 2 B o A AR o W B
o OEHTOUYm“.lﬂLQHLm o_e]
W ol d ®
o By S d
L H o E W o mw YR
SOy 2 — < ~ T
//m\ﬁﬂ_u,o|‘ma/6\o o_uum\lk;o._ﬁ
8 B oy 8 W oge o o X
Bm_oumuTmaao ]BE_E:._O_]]_%
B W T o T X e H :
£ T N X ET W E TS
° B N T T AR LT

_67_



d

Fig. 3.26(d)= wictaoll Al4ctell Welix Ade dutdks 285t dojxl i dss
ek Aotk Aldgke: Adae] S7k= Q18 dubgo] 7P v FAE HEhiIaL
olell Mz} siAATE KB Myl AoiM= Al PRIAZ 47
el e 5 SYE tiREe] JHA #k1, Jeis Hi 03m =R YEbdS
& A

Fig. 326(e)= thetzoll A5tel thaiA] 2H8E €uars 283t o X dHE
Uehd Zleolth. sidddE Bl Feddel slojde be didtde g2 AW R
E50] BF A7t HAom 1 Eol® 08m Aotk ey, MlF E5o7 Z4E
e gaste] 03m A=E vehds & 5 Ao

= ]
] i : U
L F u u-n D | D J
= I B
S ie | (E D wmmrr esLd  eA R=E EES N

00 01 02 03 04 05 06 07 08 09 1o (1 Umt:m

(a) Original plan

] i ; ]
1 F u - | ] | J
= I B
e | S R i il ) [l M e = N

Time : 3.06 how CI T T T T T T T

00 01 02 03 04 05 06 07 08 09 1o (1 Umit:m A

1] ]

1onl

(b) Plan of alternative seawall 1

_68_



s_n_n

EIHDJ::HEFD?F@ ﬂlﬂt'&.:] L

i N | PRI

e

0
| 5 Terdiir|l oi)

e ik
T P |-

el i o (H [ PP b B

Time : 3.06 hour

00 01 02 03 04 05 06 07 03 09 10 (1 Umt:im

(c) Plan of alternative seawall 2, 3

il

il

E -

=)l

%w ==
B
o[ T CF

0

1nnl

]
EH._QJ

| ) el i | T

O]~ 4
B L %ﬁﬂw | I% %i EFT !
|\ - = .

m e | DN St el | et e | e

Time : 3.06 hour

00 01 02 03 04 05 06 07 08 09 10 (1 Umt:im

A

(d) Plan of alternative seawall 4

e B

1] ]

ST
Mo s =

1onl

__| IE O e 1 |

[ ] o]

ok

k

anet =
bt il o P [ PR (0 E%Jb”]

Time : 3.06 hour

00 01 02 03 04 035 06 07 08 09 10 11 Ul“' m

n
z R,

A

(e) Plan of alternative seawall 5

Fig. 3.26 Spatial distributions of inundation depth for section of alternative seawall in

Noksan industrial complex.

_69_



[\

K0

}

M4

B Maemi(0314)$} ©] 0]

Sarah(5914)¢} Thelma(8705)E WAooz Hit

LA EE

=
=

A 30

, 59

}1\1_

Maemi FZA] H-

3T
K

171 flste] ©

—~
o

sl

=

Q) SWANE DS ©]

S

%] e o)
Fos Bt el of

A

14 frelstng

9|

to] VOFRHo 2 ¥y}

5O

3ol 7

Fof tiarA1e) )
o, olsh 2 o)A Qojd TR A}

o
—_
o

el
wAO

o}

}

;o,._

il

ol o}gfol] 7]

S

ol
o
Hir

2ZH 2 A7 g

e}

=g

g

14 71Hs B2} vl

3]

&

3}

1) & AFellA At

) ZA W53 ElF Sarah, Thelma, Maemi®] =X A& o]

= H= Maemi’} 7}

B kol

s

bl Zspe] Qe A

ke

Q]

() SAFIIEA AW S Aole] FrEE

A47¢ A YERsT

]

2

370¢] B3 Sarah, Thelma, Maemi

2

gL v

=
L

EL)

A
)3

o whai o

al

Z 3z

)

_70_



£,
ofk
il
o,
frt
ol
R
v
fll
&
2
1o
ol
=2
=
of
%
2
2
1o
ro,
EE
K
)
E
rly
2l
o
AW
o,
=

6) B0t AE e TFAAS FE] Aol 24, RS, HA5Y 49 52

uHE et i, o5 5 sidE oo & FAleolth

4.2 SWANZH!

(1) BIF Maemi WA 2919) A0 23] $3ARE LT3
AowRE daAge] ddslelold Halviae] GnrE @ s

() BF Maemi HFAS] Z9jol] sl A3t 3 AFE E3sl e7he] Asiad=x
Ao ZRE A H e M)A wave-setupS HESIATE Aol oJshH, x99
A3t gl A3k 2hEo 7t wave-setup®] Z7|W3tO] HIXE FY3 G gle AL
2 gadd Hule] wave-setupe <Hs=11.37m, Ts=15.41s, Dir=5>2] 7-¢-o A3},
1 e 30cm=z Fo]Zth

_71_



FAdEES DAT 29AF AEAAZAZ Holok sz skl 24N HeH
ofol sl= FHuluet<Hs=11.37m, Ts=15.41s, Dir=5>¢] 7J-$-o| wave-setup 30cm7}*] il
A3t HFAAZAE BF Maemi WHAY] HEZFHLE 483 745 DL(+)38

sh-igholgls AAZHQ At
] s ol HehEZ L

_72_



il
il d]

K0

e Hests FA uAle]

o]%%, 2002 :

1
4

A
=

=
. -

A

[

3

REEEEREE

T

e}
R

=

il

0]
pal

]

shedo] o
E

104-111.

<, PP

1 -

Al

Eay

=]
R, 2004 : Ef

A, 21(5-B), pp.551-560.

o
, A2, A2

=]
g

]

ofm) E A o]

ohw] )

A=
44, 199 :
&

=]
e

&é’-_

7F-&+t, 2004 : EHiS

T

&
< B

3] =

il

ok

, IS, 2004 -

[e]

14, o o8

B
78T, 2005 : Ef

o]FA, T

3]
5]
[6]
8]

BICE]

)|

Hlo
Hr

w
™

HW3Z, 2004 : BfFE vju]so) 2

9]

_73_



[10] ¥z, 489, 7ds, FLF, A4, 2004 : Wave-Tide-Surge Coupled
Simulation for Typhoon Maemi, 3% 3] v} - ZFajd a8 =77, &

3ok - 3 FFEt3), pp 121-144.

l

O
e
o
M
2
ofo
12
o
=
X

[11] FFFEAFAL 2005 : 2R g)3F ufjn] 3

oftl

[12] = FAT-4, 2005 : Ml AsiA 0 +4 BT

[13] AR, 2005 @ &k 2 oA 7=,

4] 5%, GBH, DAY, AEA, 714, 2006a : FAAANA EFHAE] £,

=3 Fa8k3) A A20H, A3E, pp 37-45.

[15] s1&, @744, AT, A=A, w714, 2006b « BEdAte] A5G0 e 3

Ndie] WE, =l desteA] 204, A3<, pp 45-58.

[16] Atsuyoshi Miura and Yasuyuki Shimizu, 1993 : Flood flow analysis in urban
areas, International Conference on Environmentally Sound Water Resources

Utilization Bangkok, Thailand.

[17] Goda, Y, 1985 : Random Seas and Design of Maritime Structures, University of
Tokyo Press.

[18] Hasselmann, K., and T.P. Barnett, E. Bouws, H. Carlson, D.E. Cartwright, K
Enke, J.A. Ewing, H. Gienapp, D.E. Hasselmann, P. Kruseman, A. Meerburg,
P.Miiller, D.J. Olbers, K. Richter, W. Sell and H. Walden, 1973 : Measurements
of wind-wave growth and swell decay during the Joint North Sea Wave
Project(JONSWAP), Dtsch. Hydrogr. Z. Suppl., 12, A8.

[19] Hirt, CW,, and B.D. Nichols, 1981 : Volume of fluid(VOF) method for the

_74_



[20]

[21]

[22]

[23]

[24]

[25]

[26]

dynamics of free boundaries, J. Comp. Phys., 39, pp.201-225.

Kawai, H., Kim, DS, Kang, YK, Tomita, T. and Hiraishi, T., 2005a :
Hindcasting of Storm Surge at Southeast Coast by Typhoon Maemi, &= 3l 3
3%, #1974, A%, pp 12-18.

Kawai, H., Kim, DS, Kang, YK, Tomita, T. and Hiraishi, T., 2005b :
Hindcasting of Storm Surges in Korea by Typhoon 0314(Maemi)", Proceeding
of the 15th International Offshore and Polar Engineering Conference, ISOPE,
pp 446-453.

Makoto Takeda, Pokharel Parameshor and Naoki Matsuo, 2005 : The Study on
overlapping between flood and storm surge in river and estuary region, ¥+

SA4918k5] SHETHEI A, pp86s~867.

McDonald, A. and D. Ledger, 1981 : Flood Area Modeling from an Elementary
Data Base, Journal of Hydrology, Vol.53, pp85-94.

Mitsuyasu, H. and Kusaba, T., 1984 : Drag Coefficient over Water Surface
under the Action of Strong Wind, Journal of Natural Disaster Science, Vol.6,
No.2, pp 43-50.

Myers, V.A. and Malkin, W.,, 1961 : Some Properties of Hurricane Wind Fields
as Deduced from Trajectories, U.S. Weather Bureau, National Hurricane

Research Project, Report 49.

Petit, H. A. H., Tonjes, P., van Gent, M. R. A, and van den Bosch, P., 1994 :
Numerical simulation and validation of plunging breakers using a 2D
Navier-Stokes model, Proc. 23rd Int. Conference on Coastal Eng., ASCE, pp.
511-524.

_75_



[27]

[28]

[29]

[30]

[31]

[32]

33]

[34]

Van Gent, M. R. A, Tonges, H. A. H., and van den Bosch, 1994 : Wave action
on and in permeable structure, Proc. 23rd Int. Conference on Coastal Eng,,

ASCE, pp. 1739-1753.
Xanthopoulos, Th. and Ch. Koutitas, 1976 : Numerical Simulation of a Two
Dimensional Flood Wave Propagation Due to Dam Failure, Jour. Hydraulic

Research, Vol.14, No.2, pp.321-330.

HHE ], NGRS, R =, 1994 : KbREBEYC X 5 Bk o BifRdT, s T
it L, 42, pp.781-785.

FTE, 2000 1 ISEEIC & B & A ASBRNG ORI X R L oRSE (ETT 5
W JVREE B B ST, 4t A g S, 177p.,

INEPHES AT e 2 > %, 2001 : CADMAS-SURF iy Ehisis o bas - #i5e,
pp-10-29

RHE A, 199 @ SOCERBNTE & £ ORI 2B 5 78, SRR

ST

TERAEE—, JIES#RE, FOKE G, HiNOKAL 1994 @ S8 oLERIC R 5 17,
FAREL G 4, No.491/11-27, pp.51-60.

b, 1986 @ BHAKERIEIEE RO BUEHNTL & Z DK TEAADIETICE§ % #15E,
SRR KBRS G S, pp.172-177.

_76_



	제1장 서론
	1.1 연구의 배경과 목적
	1.2 연구의 구성

	제2장 이론적 배경
	2.1 폭풍해일모델
	2.1.1 개 요
	2.1.2 기초방정식

	2.2 SWAN모델
	2.2.1 개 요
	2.2.2 기초방정식

	2.3 VOF법
	2.3.1 개요
	2.3.2 기초방정식
	2.3.3 이류방정식

	2.4 침수범람모델
	2.4.1 개요
	2.4.2 기초방정식


	제3장 수치해석결과
	3.1 폭풍해일
	3.1.1 태풍경로 및 조건
	3.1.2 대상영역
	3.1.3 수치계산의 검증
	(1) 기압
	(2) 폭풍해일고

	3.1.4 최대폭풍해일고
	(1) 태풍 Sarah 내습시의 최대폭풍해일고
	(2) 태풍 Thelma 내습시의 최대폭풍해일고
	(3) 태풍 Maemi 내습시의 최대폭풍해일고


	3.2 SWAN모델에 의한 천해파랑
	3.2.1 대상영역 및 조건
	3.2.2 수치해석결과
	(1) 신항 완공전
	(2) 신항 완공후

	3.3.3 설계조위결정

	3.3 월파유량의 추정 및 범람해석
	3.3.1 원안의 대표호안단면에서 월파유량의 추정
	(1) 원안의 대표호안단면
	(2) 원안의 대표호안단면에서 월파재현
	(3) 원안의 대표호안단면에서 월파량

	3.3.2 대안의 대표호안단면에서 월파유량의 추정
	(1) 대안의 대표호안단면
	(2) 대안의 대표호안단면에서 월파재현
	(3) 대안의 대표호안단면에서 월파량

	3.3.3 범람예측
	(1) 월파유량의 변화에 따른 침수고의 변화
	(2) 단면의 변화에 따른 침수고의 변화



	제4장 결론
	4.1 폭풍해일
	4.2 SWAN모델
	4.3 월파유량의 추정 및 범람해석

	참고문헌

