SEE L DE kR

A 21 A A 23, pp. 91~107, 2009 42

A 2ol HEZAPE 23 APl o’ sy v

Comparison between Variational Approximation and Eigenfunction Expansion

Method for Wave Transformation over a Step Bottom
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Abstract : In order to compute linear wave transformation over a single step bottom, both variational approxi-
mation and eigenfunction expansion method are used. Both numerical results are in good agreement for
reflection and transmission coefficients, surface displacement respectively. However x velocity profiles at the
boundary of step are seen to be different to each other even though x velocity matching condition is used.

Keywords : wave transformation, single-step topography, eigenfunction expansion method, variational approxi-

mation, numerical experiment
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Fig. 1. Definition Sketches of a step bottom.
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Table 1. Convergence of computed results by variational approximation and eigenfunction expansion for normal incident waves

HEZAPH (hy/h=1.2)

koo 0.101 0.796 1851
N T T TR o TR T
0 0.04532 0.95495 0.03293 0.98127 0.00747 1.01884
2 0.04535 0.95495 0.03448 0.98122 0.00934 1.01883
4 0.04536 0.95495 0.03496 0.98120 0.01016 1.01882
8 0.04536 0.95495 0.03500 0.98120 0.01024 1.01882
16 0.04536 0.95495 0.03504 0.98120 0.01030 1.01882
32 0.04536 0.95495 0.03504 0.98120 0.01031 1.01882
64 0.04536 0.95495 0.03505 0.98120 0.01031 1.01882

I AN (hy/h=1.2)

ko 0.101 0.796 1.851
N AT =g WATE g AT =g
0 0.04532 0.95495 0.03293 0.98127 0.00747 1.01884
2 0.04537 0.95494 0.03537 0.98119 0.01083 1.01881
4 0.04538 0.95494 0.03569 0.98118 0.01141 1.01880
8 0.04538 0.95494 0.03574 0.98117 0.01149 1.01880
16 0.04538 0.95494 0.03577 0.98117 0.01155 1.01880
32 0.04538 0.95494 0.03577 0.98117 0.01156 1.01880
64 0.04538 0.95494 0.03578 0.98117 0.01156 1.01880
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Table 1. Convergence of computed results by variational approximation and eigenfunction expansion for normal incident waves

WA (hy/hy=3)

ky oh, 0.101 0.796 1.851
N WA F-E AR Fg AR Fag
0 0.26427 0.73657 0.07244 0.97985 0.00471 1.06078
2 0.26597 0.73621 0.15215 0.97100 0.01221 1.06071
4 0.26602 0.73620 0.15434 0.97066 0.01443 1.06068
8 0.26606 0.73619 0.15590 0.97042 0.01558 1.06067
16 0.26607 0.73619 0.15626 0.97036 0.01591 1.06066
32 0.26607 0.73619 0.15638 0.97035 0.01602 1.06066
64 0.26607 0.73619 0.15641 0.97034 0.01604 1.06066

AR 7N (hy/hy=3)

ky ohy 0.101 0.796 1.851
N WA F-E AR F-g AR Fag
0 0.26427 0.73657 0.07244 0.97985 0.00471 1.06078
2 0.26597 0.73621 0.15243 0.97095 0.01480 1.06068
4 0.26604 0.73619 0.15581 0.97043 0.01759 1.06063
8 0.26607 0.73619 0.15710 0.97023 0.01845 1.06061
16 0.26609 0.73618 0.15781 0.97012 0.01899 1.06060
32 0.26609 0.73618 0.15804 0.97009 0.01916 1.06060
64 0.26609 0.73618 0.15814 0.97007 0.01923 1.06060

WHEZAPH (hy/h,=6.5)

ey oy 0.101 0.796 1.851
N WA Fag HAHS FaE A T
0 0.42629 0.57454 0.01602 1.04665 0.00490 1.06104
2 0.42961 0.57354 0.11911 1.03933 0.00775 1.06102
4 0.43079 0.57318 0.14680 1.03544 0.01101 1.06099
8 0.43091 0.57314 0.14955 1.03501 0.01242 1.06097
16 0.43100 0.57312 0.15229 1.03457 0.01427 1.06095
32 0.43101 0.57311 0.15285 1.03448 0.01471 1.06094
64 0.43102 0.57311 0.15300 1.03446 0.01484 1.06094

A5 AN (hy/h,=6.5)

ey o1y 0.101 0.796 1.851
N HhAS Fag HhAlE T HAE T
0 0.42629 0.57454 0.01602 1.04665 0.00490 1.06104
2 0.42972 0.57351 0.12562 1.03849 0.01248 1.06097
4 0.43074 0.57319 0.14569 1.03562 0.01436 1.06094
8 0.43084 0.57317 0.14830 1.03521 0.01570 1.06093
16 0.43094 0.57314 0.15157 1.03469 0.01730 1.06089
32 0.43096 0.57313 0.15247 1.03455 0.01777 1.06089
64 0.43098 0.57312 0.15292 1.03447 0.01800 1.06088
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6,=0° ky o1 =0.8 Ty ohy=1.703 =) W=2.2828
Coef. Py 511 512 513 514
Real -0.6451E-01 -0.5667E-01 -0.1595E-01 -0.1200E-01 -0.6267E-02
Imag -0.1422E+00 0.6841E-01 0.2593E-01 0.2398E-01 0.1098E-01
Coef. 515 516 817 518
Real -0.3922E-02 -0.2695E-02 -0.1969E-02 -0.1502E-02
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10 a1 92 A3 D4
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a5 A6 D g
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in x-dir ay ay, a, a3 ha
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Table A2. Computed coefficients for an oblique incident wave.
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Table A3. Normalized velocities along for a normal incident

N 2 8 16 30
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