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1. Reflection and Diffraction of Water Waves by an Insular Breakwater

Yoshimi GODA*
Tomotsuka YOSHIMURA**
Masahiko ITO**

Synopsis

Though an insular breakwater is otten constructed in harbors as one of
breakwater layouts, the interaction between an insular breakwater and water
waves has not been solved clearly. For example, heights of reflected and diffracted
waves are calculated with the approximate solution derived from the superposition
of the solutions of semi-infinite breakwaters, but the accuracy of the approximate
solution has not been clarified.

In this report, the exact solution of wave reflection and diffraction by a
vertical, elliptical cylinder is presented with a series of Mathieu functions. The
solution is confirmed to coincide with the solution for a circular cylinder when the
circle is taken as an asymptotic figure of an ellipsis. Then. the exact solution for
a straight insular breakwater is derived with the deformation of the elliptical
cylinder into a plate of infinitesimal thickness. Wave height ratios of scattered
waves to incident waves have been calculated in neighborhood of insular break-
waters, and the application limit of the approximate solution is determined from
the comparison between the exact and the approximate solutions.

Expriments have also been conducted with measurements of scattered wave
heights in front of, at the back of, and on the circumference of several model
insular breakwaters. The exact solution is proved to be applicable to the calculation
of reflected and diffracted water waves through a good agreement between the
measured and calculated values.

* Chief of Wave Laboratory, Hydraulics Division
** Member of Wave Laboratory, Hydraulics Division
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