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A Harbour Oscillation Model by Galerkin Finite Element Method
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Abstract| ] A numerical model for harbour oscillation is presented by use of Galerkin finite element
method. The governing equation is used by the modified mild slope equation derived from Chen
(1986) in which bottom friction is incorporated. Since the existing absorbing boundary condition,
however, is shown to be incorrect, correct boundary condition and forcing term due to an incident
plane wave are rederived. Computation results for a rectangular harbour are shown in comparison
with both laboratory data and existing numerical results. After the values of friction factor (f) and
reflection coefficient (K,) are discussed, the set (K,=0.94, f=0) is found to be best fitted to the laboratory
data of the rectangular harbour.
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Fig. 1. Finite clement nodes and boundaries of a recta-
ngular harbor.
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Table 1. Comparison of Bessel functions with various orders

Abramowitz & Stegun(1972)

Numerical i
" ) Y1) W 741 | Y1)
Ca N |
r 0 0.765198E + 00 0.88257CE—-01 ' 0.765198E + 00 { 0.882570E—01 |
! 1 0440051E+00 —J8I213E+00 0.440051E+00 | —.781213E+00
! 2 0.114903E+00 —.165068E + 01 ‘ 0.114903E+00 | —.165068E+01 |
| 3 0.195634E — 01 ~ S2I2E+01 | 0.195634E— 01 ‘1 ~ S822E+01 |
4 0.247664E — 02 —.332784E+ (2 0.247664E—-02 | —.332784E+02 :
5 0.249758E—03 — 260406E + 03 ’ 0.249758E—03 | ~.260406E + 03 :
6 0.209383E—04 — 257078E+04 { 0.209383E—04 ‘ —257078E+04
7 0.150233E—05 —305890E+05 | 0.150233E-05 i —.305890E + 05 :
8 0.942234E - 07 — A25675SE+06 ‘ 0.942234E—07 ‘ —425675E+06 |
9 0.524925E—08 —67802IE+07 0.524925E - 08 ‘ —.678020E+ 07 \i
10 0.263062E—09 —.121618E+09 | 0.263062E—09 | —.121618E+09 i
Numerical Abramowitz & Stegun(1972) {
i
n Ji(5) Y(5) J3) Y.(5) \'
0 —.177597E+ 00 —308518E+00 —.177597E+ 00 I —.308518E+00 '
! 1 —.327579E+00 0.147863E+00 | —327579E+00 | 0.147863E+00
2 0465651E—01 0367663E+00 0.465651E—01 0367663E+00
3 0.364831E +00 0.146267E+ 00 0.364831F +00 0.146267E+00 ‘
4 0.391232E+00 —.192142E+00 0.391232E+00 | —I92IE+00 |
5 0.261141E+00 —453695E+ 00 0.261141E+00 —A453695E+00 E
6 0.131049E+00 —715247TE+ 00 0.131049E+ 00 —715247E+00 :
7 0.533764E—01 —.126290E +01 0.533764E—01 —.126290E+01
8 0.184052E-01 — 282087E+01 0.184052E—01 —.282087E+01 |
9 0.552028E —02 —.776388E+01 0.552028E—02 —.776388E+01 |
10 [ 0.146780E —92 —251291E+02 i 0.146780E— 02 —251291E+02 :
Table 2. Dimensionless length parameters
ki 1.0 [.33* 20 30 4.0 4.25%* 50
kR 0.1633 02171 0.3265 0.4898 06531 0.6939 0.8163
VL 0.1592 0.2117 03183 04775 0.6366 0.6764 0.7958

At the kI value of *the amplification factor shows the first peaks and the second peak appears at**,
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Fig, 4. Comparison of amplification factors at the center
of inner end bay: — Present result; ® Park er al.
(1994).
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Fig. 5. Amplification factors at the center of inner end
bay. — correct forcing: ® wrong forcing.
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Fig. 6. Amplification factors at the center of inner end
bay. Lab data: O Lee (1969): @ Ippen and Goda

(1963). Numerical results: — K.=094; - K,=1.
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