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Synopsis

The numerical model for beach change predictions is developed in this paper.
The model consists of three modules which are wave propagation, nearshore currents
and sediment transport.

For engineering practices the wave propagation model is necessity to simulate
the wave field where effects of refraction, diffraction, reflection and energy
dissipation are simaltaneously considered. The mild slope equation transformed to a
system of hyperbolic partial differential equations enable its calcualtion with easy
posing of various boundary conditions.

A horizontally 2-D model is employed for the nearshore current simulation, in
which the effects of sea-bottom topography changes are simaltaneously taken into
consideration. ADI finite difference technique is used for its numerical calculation.
Bailard’s sediment transport model which considers both effects of local sea bottom
slope and nonlinear asymmetry of water particle motion of waves is employed in
the equation of continuity of sea material transport.

By some necessary model tests, the model efficiency is confirmed.
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Fig. 1. Classification of causes of beach erosion due to large-scale coastal
structures.
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Fig. 2. Coordinate system and definition of variables of the wave
propagation model.
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Fig. 7. Setup of the elliptical shoal experiments' and sections
along which wave heights are compared with calcula-
tions.
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Fig. 8. Results of the elliptical shoal experiments'™.

(@) Wave height distribution



—» yinm

WF - +B - bl - 88K R EE € 7 515

20
7
18K =
Pl -
b N / \
7 - N
16 Fr———r———. S

Fig. 8. Results of the elliptical shoal experiments™®
{b} Equal phase lines

wave generator

Fig. 9. Numerical results of the elliptical shoal test.
(a) Wave height distribution
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Fig. 9. Numerical results of the elliptical shoal test.
(b) Equal phase lines
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Fig. 11. Effectiveness and drawback of the sponge-layer.
{(a8) Normal incidence and the fixed side boundaries
{b) Normal incidence and the sponge-layer side boundaries
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Fig. 12. Arbitrary reflection boundary tests.
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Fig. 12. Arbitrary reflection boundary tests.
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