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Numerical Analysis of Wave Agitations in Arbitrary Shaped Harbors
by Hybrid Element Method
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Abstract J A numerical model using Hybrid Element Method(HEM) is presented for the prediction
of wave agitations in a harbor which are induced by the intrusion and transformation of incident
short-period waves. A linear mild-slope equation including bottom friction is used as the governing
equation and a partial absorbing boundary condition is used on solid boundaries. Functional derived
in the present paper is based on the Chen and Mei(1974)'s concept which uses finite element net
in the inner region and analytical solution of Helmholtz equation in the outer region. Final simuita-
neous equations are solved using the Gaussian Elimination Method. The model appears to be reaso-
nably good from the comparison of numerical calculation with hydraulic experimental results of
short-wave diffraction through a breakwater gap(Pos and Kilner, 1987). The problem of requring
large computational memory could be overcome using 8-noded isoparametric elements.
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Fig. 1. Definition sketch for a harbor with a straight coas-
tline.
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Fig. 2. Definition sketch for a fully open rectangular har-
bour.
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AMPLIFICARTION FRCTOR

o PRESENT STUDY (Kr=0.99, BETA=S)

* EXPERIMENT Br IPPEN & GODR(1963)
O EXPERIMENT BY LEE(1869)
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Fig. 3. Comparison of response curves between present study and hydraulic experiment.
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Fig. 4. Generalized breakwater gap configuration(Pos and
Kilner. 1987).
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ENTRANCE

Fig. 5. Breakwater gap diffraction diagram obtained from
experiment with B/L=164(Pos and Kilner, 1987).
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Fig. 6. Breakwater gap diffraction diagram obtained from
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ner. 1987).
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Fig. 7. Calculated amplitude ratios of the incident waves
normal to x-axis.
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