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Fig. 2 A rectangular inter-belt element with 16 nodes
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Table 1  The first 5 frequencies and relative errors

L=6m L =60m

8x16 16x32 eq.(15) eq.(14) 3x120 12x480 eq.(15) eq.(14)
1 22151 2.207 7 2.867 9 2.191 4 0.145 5 0.144 1 0.143 4 0.143 2
2 3.2413 3.259 1 5.735 7 3.2300 0.289 9 0.287 4 0.286 8 0.285 6
3 3.905 3 3.992 3 8.603 6 3.963 0 0.4325 0.428 9 0.430 2 0.426 3
4 4372 6 4.589 4 11.471°5 4.576 4 0.572 3 0.568 0 0.573 6 0.564 4
5 4.599 0 5.094 5 14.339 3 5.116 6 0.708 5 0.703 9 0.717 0 0.699 4

frequency
relative error £ /%
w, /(rad/s)

1 1.08 0.74 - - 1.54 0.62 - -
2 0.35 0.90 - - 1.51 0.63 - -
3 1.46 0.74 - - 1.46 0.63 - -
4 4.45 0.28 - - 1.39 0.63 - -
5 10.12 0.43 - 1.30 0.64
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K L =200 m; 7K 2 BEOK I K E W2 L = 200 m, {H/K BR8] LA
1.5 m, Om=<=x < 150 m,
H(x) = {x/100, 150 m < x < 300 m, (16)
3 m, 300 m < x <600 m.
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Simulation of Water Waves Based on the
Inter-Belt Finite Element Method
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Abstract: Here the displacement method for the simulation of water waves was studied. Under
the physical coordinate system, the displacements were taken as the unknown variables. Under
the assumption of small deformation, the water incompressibility was satisfied through intro-
duction of the flow function. Hence the variational principle of the analytic mechanics can be
applied and the numerical results can be more conveniently got by efficient means of the inter-
belt finite element method, the canonical transformation and the symplectic conservation inte-

gration. 2 numerical examples show the correctness and potential of the proposed method.
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