BE = B2 57 5 3L

K sz e e be 7F B iE =
N A o] P AT

PN KB KB
TR HE TR

F 8L

2010 £ 2 H



AR WP s27h R iE E
WY ol A o = o A R AT
BRI & T

HFOH "

o]

=

Mo T8 HEBRM mXos RHET

20104 2A

PN KR KB

20104 2H

@ jeju



The Analysis of Wave Height Distribution in

the Harbor with Seawater-Exchange Breakwater

Hyeon-Cheol Yun
(Supervised by Professor Nam-Hyeong Kim)

A thesis submitted in partial fulfillment of the requirement for the

degree of Master of Engineering

2010. 2

Department of Civil & Ocean Engineering
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY

@ jeju



1i

Vi

R o " ORI T SRR————— N S—

I A

N

Hr

B

%0

o
ul g
N

e

N

ﬁo
A
folm
il
il

10
16

0

=

14w w2

0

4. 98l el A <]

3.

n
oF
o)

;OU
TH

26

FEREL o O . S

;o.._

oF

3. ./_I‘: ‘] 7;“)1\1-9/] Ji,] Z—]’l §],

o

o)
o
4

o

oF

30
30
31
392

B R S OSSO

=

R

of u}h
Collection @ jeju



EK

33

)
.1&0
0

ad

o
)A

o

36
39
48

23]

H

—_
%)

o4

&
pR
]

E

Collection @ jeju



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

© o N o s W N o=

10.

™

Jesd
13.

14.

15.

16.
17.

18.

List of Figures

Definition SketCh Of a CoaStal harbor .............................................................. 6
Typlcal bOundary and interior elements ...................................................... 27
Modeled domain Of Berkhoff et 31(1982) ..................................................... 34
Comparison of reletive wave height distribution in shoal ««-eeeeeeeeeeeees 35
Jumunjin Fishery POI't(]FP) ............................................................................. 38
Water depth diagram for JFP ......................................................................... 41
Finite element meSh for JFP ........................................................................... 41
Computed relative wave height for JEP e, 49
Computed relative wave height for JFP with

Seawater—eXChange breakwater(case_l) ....................................................... 42
Computed relative wave height for JFP with

Seawaterfexchange breakW&ter(Casefz) ..................................................... 43
Computed relative wave height for JFP with

seawater—exchange breakwater(Case—3) - seemsesmemsisiiniiniiniseiiis, 43
Three dimensional wave profiles for JEP i, 44
Three dimensional wave profiles for JFP with

Seawaterfexchange breakwater((:asefl) ..................................................... 44
Three dimensional wave profiles for JFP with

Seawater—eXChange breakwater(case_Z) ..................................................... 45
Three dimensional wave profiles for JEP with

seawater—exchange breakwater(Case—3) « -, 45
Water particle velocity profiles for JEP -, 46

Water particle velocity profiles for JFP with
Seawater—eXChange breakwater(case_l) ..................................................... 46

Water particle velocity profiles for JFP with

Collection @ jeju



Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

19.

20.
21.

22.

23.

24.

20"

26.

21.

28.

29.

seawater—exchange breakwater(Case—2) - w remsrremserimmssseniane 47
Water particle velocity profiles for JFP with

seawater—exchange breakwater(Case—3) « - wsrerremmeumssimesinissenes 47
Finite element mesh for JFP with manifold channels -« eeeeeeeereeeeee: 49
Computed relative wave height for JFP with

MAanifold ChannEls(CagE—1) s wswsserssmessmsssssssmssssssssssssssssssssssssssssssssssssssssssssssses 49
Computed relative wave height for JFP with

manifold Bhalncl @I TD) «.coverveeeerne LI W, 50
Computed relative wave height for JFP with

MANIfold ChAnnElS(CASE—3) -+ wrresresssrssesssssmessssnsssssssssssssssissssssstssesbassssssssenss 50
Three dimensional wave profiles for JFP with

Manifold ChAnnElS(CASE—1) s resrssssssrsssssssnssssssssessssssssssssssssssssssssssasibiossoss oo 51
Three dimensional wave profiles for JFP with

manifold channelS(Case=2) -+ wsrsseserereereeeo MM .....oooeverrssrisssssrssssassesss 51
Three dimensional wave profiles for JEFP with

Manifold ChanMElS(CASE=3) «w+++r-rwrsrsrsersrseressoisessessthtsecsessssssassnsssnsessss hgsresss 52
Water particle velocity profiles for JFP with

manifold chanels(Case—1) - rreresreeserer . .................... S . ... 52
Water particle velocity profiles for JEP with

manifold channels(CASe—2) -1 et ML ..........ocovrrenrinrrnrrssrassensenn, 53
Water particle velocity profiles for JEP with

manifold ChannelS(Case_S) .............................................................................. 53

_iv_

Collection @ jeju



List of Tables

’I‘able 1. InCident wave Conditi ............................................................................... 37

)Collection @ jeju



Summary

Recently, a study of seawater—exchange breakwater is carried out by many
researchers in Korea in order to promote circulation of seawater in a harbor.
Although the seawater in the harbor efficiently circulates by inflow of the
seawater through the seawater—exchange breakwater, calmness in the harbor
can be unsettled by the inflow of an amount of seawater via that. Before the
seawater —exchange breakwater is installed, it is important that wave hright
distribution about this area should be exactly analyzed so as to estimate the
calmness in the harbor.

This study is carried out numerical analysis to calculate wave height
distribution about Jumunjin fishery port installed seawater—exchange
breakwater at the Gangwon—do in South Korea. Mild—slope equation added to
bottom friction by Chen and Mei(1974) is used as basic equation of this
numerical model. To consider nonlinear wave, nonlinear dispersion relation by
Kirby and Dalrymple(1986) was used in terms of dispersion relation of the
basic equation. Numerical model is shown inside using finite element and
outside using a series of value of eigenfunction, they were finally in the virtual
border to find value. When numerical calculation 1s carried out, because band
width and element division considered water depth by pretreatment technique
was minimized, the required time for calculation and computer storage capacity
are decreased.

In order to verify the developed numerical model, the results of this numerical
model were compared with the experimental data by Berkhoff et al.(1982) and
the results of the numerical model by Panchang et al.(1998). As a result, it is
shown that the results considering nonlinear wave are more exact for wave

analysis than those not considering nonlinear wave. This model is applied on
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Jumunjin fishery port installed the seawater—exchange breakwater, and wave
height distributions in the harbor are calculated. From the results of the
numerical analysis, when the abnormal waves are intruded through the
seawater —exchange breakwater, wave height distributions in the harbor are
highly computed. Therefore, in order to get wave height low in the harbor, it is
considered that the facility with the ability to protect the inflow of abnormal
waves 1s needed. In addition, it is demonstrated that the case of Jumunjin
fishery port installed manifold channels is better than the case of that installed

seawater —exchange breakwater.
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height(m)
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Fig. 6. Water depth diagram for JFP
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Fig. 8. Computed relative wave height for JEP

Fig. 9. Computed relative wave height for JFP with seawater—exchange
breakwater(Case-1)
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Fig. 10. Computed relative wave height for JFP with seawater—-exchange
breakwater (Case-2)

Fig. 11. Computed relative wave height for JFP with seawater—exchange
breakwater (Case-3)
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Fig. 12. Three dimensional wave profiles for JFP

Fig. 13. Three dimensional wave profiles for JFP with seawater—exchange
breakwater(Case—1)
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Fig. 14. Three dimensional wave profiles for JFP with seawater—exchange
breakwater(Case-2)

Fig. 15. Three dimensional wave profiles for JFP with seawater—-exchange
breakwater(Case—3)
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Fig. 16. Water particle velocity profiles for JFP
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Fig. 17. Water particle velocity profiles for JFP with water-exchange
breakwater(Case-1)
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Fig. 18. Water particle velocity profiles for JFP with seawater—-exchange
breakwater(Case-2)
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Fig. 19. Water particle velocity profiles for JFP with seawater—-exchange
breakwater(Case—3)
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Fig. 22. Computed relative wave height for JFP with manifold
channels(Case-2)

Fig. 23. Computed relative wave height for JFP with manifold
channels(Case-3)

_50_

Collection @ jeju



Fig. 24. Three dimensional wave profiles for JFP with manifold
channels(Case-1)

Fig. 25. Three dimensional wave profiles for JFP with manifold
channels(Case-2)
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Fig. 26. Three dimensional wave profiles for JFP with manifold
channels(Case-3)
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Fig. 27. Water particle velocity profiles for JFP with manifold
channels(Case-1)
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Fig. 28. Water particle velocity profiles for JFP with manifold
channels(Case-2)
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Fig. 29. Water particle velocity profiles for JFP with manifold
channels(Case-3)
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