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ABSTRACT

The purpose of this study is to investigate waveab®rs in a harbor
due to the porous quay-wall. In this study, modedts of wave
behavior on quay-wall will be proceed in a waverfeiunder various
condition of incident wave. Introduce these resuit® a DRBEM

model of harbor tranquility to discuss the influenof real wave
absorption characteristics of solid boundarieshenhtarbor tranquility
simulation results. With all these results, thespr¢ numerical model
of harbor tranquility can be modified to approdh teal situation and
to be more applicable in harbor.
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INTRODUCTION

The resonant problem is a very important topic @signing or
planning a harbor. Researchers till now still devpkenty of time on
this problem by using theoretical, numerical or revexperimental
method trying to investigate the mechanism of wiadeced

oscillation inside a harbor. In order to economae time during
planning and designing, numerical approach seerbe toore efficient
than hydraulic model experiment. Therefore, varithis numerical
schemes were developed to analyze wave refractdfraction,

reflection, and dissipation problems. For exampiéle and Munk

(1961) considered wave energy radiation effectxpard from the
harbor entrance to offshore and furthermore, aplieeen function to
analyze harbor oscillation, which also found themmenon of harbor
paradox. Ippen and Goda (1963) applied Fouriesfeamation method
to solve the harbor resonance of rectangular haathdrobtained the
solution by matching the wave amplitude and vejoafiproximately at
the entrance. Lee (1969) discovered the energyedy the harbor
that leads to the amplitude of oscillation far ¢geeshan incident wave
amplitude. Hwang and Tuck (1970) used boundargnate method to
calculate oscillation in harbor of constant deptithvarbitrary shape.
Berkhoff (1972) derived the well-known mild slopeuation to

describe wave refraction and diffraction, and auplFinite Element
Method to solve the combined effects of wave reipaediffraction

problem. The sea-bottom friction and absorption ruauy was
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considered by Chen (1986), and by using Hybrid Rlauy Element
Method to analyze wave-induced oscillation in abbamith arbitrary
shape and depth. Chou and Lin (1986) used a boprelament
method to analyze wave-induced oscillation in ébbarof arbitrary
shape with rigid quays in variable water depth.yTs&a al (1989)
considered the effects of topographical variatiod energy dissipation,
and developed a finite element numerical modehte@stigate wave
refraction, diffraction, reflection, and dissipatiphenomenon. Chou
and Han (1993) employed a boundary element methdduader the
consideration of the effect of partial reflectiotorsy boundaries to
develop a numerical method for predicting wave hisdfistribution in a
harbor of arbitrary shape and variable water de$th.et al (1993)
considered wave energy dissipation due to a pon@ve absorber. A
numerical model was also developed to solve theysewall harbor in
a practical harbor. Nardini and Brebbia (1982)tfipsoposed Dual
Reciprocity Boundary Element Method (DRBEM) for dreibration
analysis. The DRBEM technique was then used byetial (1999) to
study wave-induced oscillation. Hsiao and Fang §@@nployed and
modified the mild-slope equation (Chen, 1986) as tioverning
equation and used the DRBEM numerical techniquesdlve the
resonant problem with the affection of energy giaton.

According to the references as above, the numesirallation of
harbor tranquility always treats the reflection féioeents of solid
boundaries as constant for all wave periods, whsdtiffer from real
situation that the reflection coefficients of aiddloundary are varied
by the wave period. In this study, Reflection ciéghts of porous
quay-wall are obtained from laboratory experimemtd furthermore
are introduced these results into the present rioahemodel of
tranquility harbor to improve the present numeritadel and discuss
the influence of real wave absorption charactesgstf solid boundaries.

MATHEMATIC FORMULATION

The definition sketch of the analytical domain lown in Fig. 1. A
Cartesian coordinate system is employed. The xyaaxkes lie in the
plane of still water level with the origin at theiddle-point of the
opening of the harbor entrance. The computatiopaiain is divided
into two regions,D, and D, by a pseudo-boundarly,. The exterior





