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Abstract

Introduction of wave model, considered the effect of shoaling, refraction,
diffraction, partial reflection, bottom friction, breaking at the coastal waters
of complex bathymetry, is a very important factor for most coastal
engineering design and disaster prevention problems. As waves move
from deeper waters to shallow coastal waters, the fundamental wave
parameters will change and the wave energy is redistributed along
wave crests due to the depth variation, the presence of is/ands,
coastal protection structures, irregularities of the enclosing shore
boundaries, and other geological features.

Moreover, waves undergo severe change inside the surf zone where
wave breaking occurs and in the regions where reflected waves from
coast/ine and structural boundaries interact with the incident waves.
Therefore, the application of mild-slope equation mode!/ in this field

would help for understanding of wave transformation mechanism



where many other models could not deal/ with up to now.

The purpose of this study is to form a extended mild-slope
equation wave model and make comparison and analysis on variation
of harbor responses in the vicinities of Pohang OId Harbor and
Pohang New Port, etc. due to construction of New Port in Youngil/
Bay. This type of trial might be a milestone for port development in
macroscale, where the induced impact analysis in the existing port

due to the development could be easily neglected.
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NOMENCLATURE

A Amplitude of the incident wave
. cc,
5 Coastal boundaries
b %02+ Dw~+ :C 0¥
x, p) Phase velocity = 0/4
Cg( 1, %) Group velocity = §0/94= »C with
7= (1 i)
£ Total number of elements
ya Functional
e, Elements around node 1
/ Friction coefficient
H]?2 Wave amplitude
/, n-th order Besse/ functions
A, Reflection coefficient
[ A7] Element matrix
[ A5] Diagonal matrix of dimension M by M
[ A;] Fully populated Ajx Jf matrix
Ly Length of segment A2
Mo Total number of segments (= total number of nodes) along

the circular boundary I'



NLx, »)

Nz, »)

=™

o<

Linear interpolation functions

Linear interpolation function for node 1

Linear interpolation function corresponding to an element e
and one of its node I

Manning's dissipation coefficient

Boundary segments to either side on node I

Radius of the semicircle
Friction factor

Complex coefficient (=a, 4+ A,)
Unknown coefficients

Wave phase angle

Open boundary

Wave breaking parameter
Wave potential

Solution 1, at node I
Scattering wave potential

Linear two-dimensional/ function

Wave potential/s at the nodes of the element e

Subset of {n} for nodes situated on boundary T’

Complex surface elevation function, from which the
height can be estimated

Incident wave angle with respect to the x-axis

Wave frequency under consideration (in radians/second)

Mode! domain
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Fig. 2.1 Definition sketch of model domain
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Fig. 3.2 Notation of boundary segment
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Response Curves for rectangular Harbor
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Fig. 3.11 Harbor response curves for various values of the friction

factor
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Fig. 4.2 Study area and depth for model simulation.

before construction of New Port in Yeongil Bay
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Fig. 4.3 Generated finite element mesh for study area.

before construction of New Port in Yeongil Bay
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Fig. 4.4 Study area and depth for model simulation.

after construction of New Port in Yeongil Bay
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Fig. 4.5 Generated finite element mesh for study area.

after construction of New Port in Yeongil Bay
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9l 20m= A9, e dExzHdoz= #ggo] NEolx, ¥iE 7m
F7]% 12seco]th. Table 4.3 ZF A4t cased =4S Yeuy, FolA

linears A EA Z7, linear-breaks A @A 2 39 2, nonlinear

= B4 E2F 27, nonlinear-break= B A EA4F 2 3] WS 9y
B},
Table 4.2 Incident wave condition for design wave.
Wave
Direction Height Period Return Period Remark
NE 7.0m 12 sec 50 year MOMAF, Typhoon
SARAH(1984)
Table 4.3 Simulation conditions.
Port Project Case Wave Condition
Case 1 linear
Before Case 2 linear—breaking
Yeongil New Port Case 3 nonlinear
Case 4 nonlinear-breaking
Case 5 linear
After Case 6 linear-breaking
Yeongil New Port Case 7 nonlinear
Case 8 nonlinear—-breaking
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Fig. 4.9 Wave height with Linear dispersion condition

before construction of New Port in Yeongil Bay
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Fig. 410 Wave height with Breaking-Linear dispersion condition

before construction of New Port in Yeongil Bay
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Fig. 4.11 Linear dispersion wave height

(Pohang old and new port)
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Fig. 4.12 Linear dispersion and breaking included wave height

(Pohang old and new port)
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Fig. 4.13 Wave height with Nonlinear dispersion condition

before construction of New Port in Yeongil Bay
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Fig. 4.14 Wave height with Breaking—Nonlinear dispersion condition

before construction of New Port in Yeongil Bay
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Fig. 4.15 Nonlinear dispersion wave height

(Pohang old and new port)
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Fig. 4.16 Nonlinear dispersion and breaking included wave height

(Pohang old and new port)
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Fig. 4.17 Wave height with Linear dispersion condition

after construction of New Port in Yeongil Bay
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Fig. 4.18 Wave height with Breaking-Linear dispersion condition

after construction of New Port in Yeongil Bay
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Fig. 4.19 Linear dispersion wave height
(Pohang old and new port)

F 0.09

Fig. 4.20 Linear dispersion and breaking included wave height
(Pohang old and new port)
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Fig. 4.21 Wave height with Nonlinear dispersion condition

after construction of New Port in Yeongil Bay
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Fig. 4.22 Wave height with Breaking—-Nonlinear dispersion condition

after construction of New Port in Yeongil Bay
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Fig. 4.23 Nonlinear dispersion wave height
(Pohang Old and New Port)

Fig. 4.24 Nonlinear dispersion and breaking included wave height
(Pohang Old and New Port)
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..

Fig. 4.25 Linear dispersion wave height

(Yeongil Bay New Port)

Fig. 4.26 Linear dispersion and breaking included wave height

(Yeongil Bay New Port)
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Fig. 4.27 Nonlinear dispersion wave height
(Yeongil Bay New Port)

Fig. 4.28 Nonlinear dispersion and breaking included wave height
(Yeongil Bay New Port)
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Fig. 4.30 Amplification factor of Pohang New Port before

construction of New Port in Yeongil Bay
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Fig. 4.31 Amplification factor of Pohang Old Port before

construction of New Port in Yeongil Bay
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Fig. 4.33 Amplification factor of at Pohang Old Port

for the case of nonlinear-break
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Fig. 4.38 Nonlinear dispersion and breaking included wave height
(Pohang Old Port before construction)

Fig. 4.39 Nonlinear dispersion and breaking included wave height

(Pohang New Port before construction)
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Fig. 4.40 Nonlinear dispersion and breaking included wave height

(Pohang Old Port after construction)

Fig. 4.41 Nonlinear dispersion and breaking included wave height

(Pohang New Port after construction)
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