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Abstract [J This paper is concerned with developing a finite element model incorporating boundary
damper techniques which is applicable to the prediction of wave agitations in harbors. Based on
the linear wave theory, a mild-slope equation is used. In order to consider the wave energy dissipations
on solid boundary, the partial reflecting boundary condition is introduced. Radiating boundary condi-
tion is modeled by using the second-order boundary damper developed by Bando er al. (1984). The
near field region in harbor is discretized using 8-noded isoparametric elements, the boundary condi-
tions are presented using 3-noded line elements. The numerical model is applied to a fully open.
rectangular harbor to prove its validity. Numerical experiments are also performed to investigate
the effects of the wave reflection coefficients of solid boundary and the types of the dampers.
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Fig. 1. Definition sketch for a boundary value problem.
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Fig. 2. Definition of element coordinate systems.
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Fig. 3. Geometry and element meshes for a fully open
rectangular harbor.

20l ¥l n}e} ho] BEFEL 2 3EEL S MRS
AH8-shoich. BEIEL FRE HR BB BAYLE)
& Zlola 3B EHEE Wl BR 2 damperr}
A2k B BR e 22s7] 98 Aelch

PIRE ARATH Hi% W 25 KEEERIEE )
frfeshe St4 M Bl BiissEe sl
o] Mol T2 Fig 3(@)ell Xl ule} o] ig®)e]
2.35 inch, Zol(L)7} 1225 inch, 7K¥EEMR)°] 10.128
inche]t}, Damperz} 913l B8] BR o $%
e 7188 HAERES A3 BUEEFI[HEM ;
(8, 199122 A4bd fEES F—3 el
g 93te] 238 inch® HEstech Fig. 3(b)el]
vebd e el A3 HIRESR KFEeEH
8 369702 EBiat 11270) BRE FAISC] ek

Fig. 4= fRe] @ &3 HHO,=270°)22
A5t A5 dEe] Jh Bl hRBNTig. 3(a)ell 4]

o Experiment (Ippen & Goda, 1963)
87 s Experiment (Lee, 1969)

------ HEM. (Jeong, 1991)

Present study

Amplification factor

Normalized wave number, kI

Fig. 4. Comparison of reponse curves for a fully open
rectangular harbor.

10
5 9
g
8

64
c
s
o
O 4
-
£
< 2

o T T T T

o 1 2 3 4 .
Normalized waove number, ki

Fig. 5. Response curves for various values of reflection

coefficient.
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Fig. 6. Comparison of response curves obtained by th-
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