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Summary

Recently, our country need an extension of the existing harbor to efficiently use
and construct a big new harbor according the exchange amount through harbor
increases. Also, harbor calmness is kept so that safe anchoring of ship have
smooth loading and unloading will be available. It is important that the secondary
undulation phenomenon by long period wave and the wave height ratio by short

period wave should be analyzed very correctly.

This paper executed a numerical experiment to calculate secondary undulation
analysis and wave height ratio about Jeju Harbor that is situated on the Jeju
Island of Korea. Numerical model expresses interior using finite element and
outside using series value of ; eigenfunction, and they were united in the
imagination border to find value. Basis equation of numerical model used
mile-slope equation in which bottom friction was included by Chen and Mei
(1974). So, it was available analysis of long period wave and short period wave.
Boundary condition of solid used portion absorption because perfection reflection
displays greatly resonance amplification ratio. And, it used method that was
presented to explain integral calculus of functional and simultaneous equations by

Chen and Mei (1974).

Also, though when do numerical calculation, required computing time and
computer storage capacity decreased, the reason is because minimized band width

and element division that consider water depth by pretreatment technique.

The result of this numerical model is compared with hydraulic model

experiment’s result about rectangular harbor to verify the validity of developed



numerical model. Also, it is compared with numerical analysis result and
experiment value for arbitrary shape harbor that Kashiyama (1993), Sato (1988),

Saito (1993) was used. By the result, it was in very good agreement with others.

This numerical model was applied to Jeju Harbor and computed resonance
cycle. Also, in case of short period wave, the wave height distribution was
calculated changing condition of incident wave variously. And the transfer form of

water particle was displayed.
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Fig. 17. Vector map of wave particles for Jeju Harbor(case 1)

_48_



2.0m/sec

Fig. 18. Vector map of wave particles for Jeju Harbor(case 2)

_49_



—~L

0 ﬂ_ol ﬂﬂ
i S~ R Moo e
¥ o M% oo ® =

7
Ho Lw o P w 0 WE E
> W = LT = Ujo =5

N 0 >A_| == N _.EE N2
o} 3 3 = NOR - B TR oo
e e o ) - K M”__ WA m < M_.o M Uﬂ ~

N o i ny n /

—_ T L
W@q@i 5 T W s 5 Ly Ty
o X T o 2w W w T ! o
IrTeg s S R P ;x B
1h_u| ,‘um_.ﬂ Mﬂ_l _ o . g = ~ X 00 o M U
5 B T = Iy N oo go B = i
= 3 L ¥ o~ 1o° B m E3 o X iy % G = e
S o oW - & = o 2 = T8 =
% d = Z = Iy % o = e _
I A T T ® & ST Bow % °
Mo < B o % W 2 = S = Ne X © <

T jall - S e B« = T 5 w
mjr ~ X o — 2! 0 0 3 1o
G A ) T 5% 2 S IC) G M
v of =l g < X m N _ R ~ o
Qgﬁ_@ﬁg g ® g wwﬂx s
= 7 fige o S W ) = ° 5 Re
X 5 o —~ ;Iﬂ_/l m o ‘mwl 15} ‘_C
3T - SWE 2 s LT 2
e ool g RGN S Kl -3 L
TR o & & ion 5 T8 E w
EERES .-y NS
Y o SIS o NEo ool - o = Eaul My
= 5 < Wo Wo 4 O muﬁ _,i < ‘,IAH i 1L_| <M
) o 0 E w R W v W oo o E
Mooz = = N AE W B = ha e
hoR ) i o n o e
= X ® 2 w T o 2 ® o T 0T Nl o
émaﬂ%ﬂw Moww m%gm_ﬂ@%m
~ © [ 5 O I= X
¢ Ur,w@uﬂ 2" ﬂﬂzﬂmmiﬁf
5 &N B BT 2 % ﬂﬁ%?ﬂﬂﬂy
ﬂggggg T 2= _@Lﬁﬁd% 5
ok T i mr alid o ﬁ AN g s BN
waar.mgwr.g Do ¥ uou__ourmmcH?
N ® s B ) I i W WpoT g X
g o AR = T o ER: uﬂ M T
- J ) o !
@ x W ) o R = % ™ Ly
T Q = Muﬂ ® WM o7 e
( =
@ EE ,ul u, H.f
T O

=98 Aoy
= Ala
}’_U—th, A %%—C7]_
=7F ZlvE v

- 50 -

3}
=

7FA) 8

=

=

}aL
’17\:_‘:1_3’/]—



Y
AR
|

X

pp. 819-823.

2=
=,

, PD.22-26.

e

A16¢1

9

o

Jelol Aol 7}

] 3

Z

, pp. 97-105.

z

wksks] A149E, Al

5

ok

ol

3

el

pace]

N

of Harbor

Analysis
, pp. 139-149.

e

&3] #], Al6d, A2
, pp. 607-618.

3

1994, Infinite Element for the
+3] %], A6d, A4%, pp. 439-451.

E5es =iy, #Al144, A3

A, 1999, B34
Resonances,

KE

=

—~
;oO

ol

3

4
Bo

oo

el
s

~
;OO

—~

o

oy

Qe

1], A44, A1Z, pp. 34-44.

- A E. 1992, B oA

G

, pp. 174-184.

3)A], A8H, A%

OF3L S
Fa st

o

o7

il
=

~
;OO

o

o

, Pp. 285-306.

<

HeFd -, #1204, AI3

o

B

o

)

0
il

N

ﬁo
B

o

, Al144A, #1335, pp. 1-10.

3

_51_



A58 A2%, pp. 191-200.

B Faratt. 1999, &k Bl o)’k AAV|FE, A4, pp. 117-129.

Berkhoff, J. C. W. 1972, Computation of combined refraction-diffraction, Proc. 13th
International Conference on Coastal Engineering, ASCE, pp. 471-490.
Berkhoff, J. C. W. 1975, Linear wave propagation problems and the finite element
method, Finite Elements in Fluids, Vol. 1, edited by R. H. Gallagher, et al.,,

London, pp. 251 ~280.

Chen, H. S. 1984, Hybrid element modelling of harbor resonance, 4th International
Conference on Applied Numerical Modelling, pp. 312-316.

Chen, H. S. 1986, Effects of bottom friction and boundary absorption on water
wave scattering, Applied Ocean Research, Vol.8, No.2, pp. 99-104.

Chen, H. S. 1990, Infinite elements for water wave radiation and scattering,
Intern. J. for Numerical Methods for Fluids, Vol. 11, pp.555~569.

Chen, H. S. and Houston, J. R. 1987, Calculation of water oscillation in coastal
harbors: HARBS and HARBD " user’s manual, Instruction Report
CERC-87-2, U.S Army Corps of Engineers, Waterway Experiment Station,
31 pp.

Chen, H. S. and Mei, C. C. 1974, Oscillations and wave forces on an offshore
harbor, Report 190, R. M. Parsons Lab. for Water Resourced and
Hydrodynamics, MIT, Cambridge, MA.

Houston, J. R. 1981, Combined refraction and diffraction of short waves using the
finite element method, Applied Ocean Research, Vol.3, No.4, pp. 163-170.

Heaps, N. S. 1969, A two-dimensional numerical model. Royal Society of London,
Philosophical Transactions, Series A, 265, 1160, pp. 93~137.

Ippen, A. T. and Goda, Y. 1963, Wave induced oscillations in harbor: The solution
for a rectangular harbor connected to the open sea, Report 59,
Hydrodynamics Laboratory, MIT, 90 pp.

Kashiyama, K. 1993, Numerical accuracy of a simplified finite element model for

wave diffraction-refraction, Computational. Fluid Dynamics, Vol.l, pp.

_52_



305-320.

Kashiyama, K. and Sakuraba, M. 1994, Adaptive boundary-type finite element
method for wave diffraction-refraction in harbor, Computer Methods in
Applied Mechanics and Engineering, Vol.112, pp. 185-197.

Kashiyama, K. and Kawahara, M. 1988, A boundary-type finite element model for
water surface wave problems, International Journal for Numerical Methods
in Fluids, Vol.8, pp. 65-79.

Lee, J. J. 1969, Wave induced oscillations in harbors of arbitrary shape, Report
KH_R 20, W. M. KECK Lab. of Hydrodynamics and Water Resources,
California Institute of Technology, Terminal Island, CA, 256 pp.

Mei, C. C. 1975, Hybrid-element method for water wave, Proceeding of
Symposium on Modeling Techniques, San Fransisco.

Sommerfeld, A. 1896, The theory of diffraction, Optics Lectures on Theoretical
Physics, Vol. IV, Academic Press.

SRR A - WRE S - ILEEE—. 1987, 7)) — U BBeE 2 H e 723N i 2 <7 b v
APBAL, 34l ARG & A S8, pp. 106-110.

PE VGRS i) - FARTE - AAARED - e HIR S, 1993, 770 — > B & v e Uk R R
fiEdT, i LA R SCE, 55404, pp. 51-55.

PERROE— « PRECR - fKEK = - fhEsed T - pEIHEEZ. 1993, MBI & v 72 o0 Y
FVE T B BRWESE, Wi LR S8, 284045, pp. 56-60.

Ve .z - RAIHES - IR ). 1988, AR WSIEIIZIKIC ¥ 2 BT o #5 N I & 70 A
Ptk o g, #3500l A LA R @ R SO, pp. 257-261.

TR 1990, WSS o b at, LR HcE, 333 pp. (@Y. 1993, vk
& kA, FuiA, 404 pp.)

_53_



24

7}

=
=

3, A7 A

o WA Aol A

Z]
=

H % =
F-=3t

aejan sHpol A 5 o

=

]
—_

~NA

ol

=4
M

Iy

A
E

0

N

Iy

JH

e

-~
NE

T

B
iob)

o

)

ant
o
%
N
o
Ton

_WvT

I

H
=

=3
o

)

oy
{Jo

i

AZ\ZERN ol B AR 5 Ui

Lo Q%o

=IO R

ool Al o]

&

1 Abe

Folsl

i, &7 T

2002 9 12¢

™
Bo
—_—

o



, A254, pp 69~77, 2001.

A, A16d A1S, pp 22~26, 2002.

%

Calmness Analysis of Jeju Harbor by Finite Element Technique”, +=r3f

«

®.

(2) s

1, AFEH pp 46~49, 2002.

], pp 183~186, 2002.



	표제면
	Summary
	Ⅰ. 서 론
	1. 연구배경
	1-1. 연구 필요성
	1-2. 이론적 배경

	2. 연구목적
	3. 논문의 구성

	Ⅱ. 수치 모형의 기본방정식
	1. 기본 방정식
	2. 부분흡수 경계조건
	3. 해저면 마찰
	4. 외해영역에서의 해석해
	5. 범함수의 유도

	Ⅲ. 유한요소 정식화
	1. 유한요소법의 개요
	2. 근사와 보간함수
	3. 범함수의 산정
	3-1. I1의 적분
	3-2. I2와 I6의 적분
	3-3. I4와 I5의 적분
	3-4. I3의 적분

	4. 수치계산의 최적화
	4-1. 수심에 따른 격자최적화 기법
	4-2. 밴드폭 최적화 기법


	Ⅳ. 정온도 해석 및 검증
	1. 직사각형 모형항만
	2. 임의형상 모형항만
	3. 제주항의 정온도 해석

	Ⅴ. 결론
	Ⅵ. 참고문헌
	<감사의 글>



