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2. Experimental Characteristics of Random Waves Generated
by tne Serpent-Type Wave Generator

—The short-crested wave generator in the Offghore Struecture
Experimental Basin—

Tomotsuka TAKATYAMA*
Tetsuya HIRAISE+

Synopsis

The real sea waves are quite random in height, period and propagation direction.
Therefore, they are called “directionzl random waves” or “short crested waves”.

It is of great importance to reproduce directional random waves in a laboratory basin
for hydraulic model tests, The Port and Harbour Research Institute has built a serpent-type
wave generator in order to generate direetional trandom waves similar to real sea waves,
It has been installed in the experimental basin of 36m wide and 24m long and composed of
35 piston-type wave.makers. Each wave maker has a wave paddle of 80cm wide and 180cm
high, The present report describes the experimental characteristics of uni and multi-directional
random waves generated by the serpent-type wave generator.

In experiments, wave profiles are simultaneously measured in the central part of the
experimental basin by the star array of four wave gages and the simultanecus measurements
of the wave profile and the two horizontal components of the fluid velocity are performed
at the different five points by a wave gage and a current meter. Those five measure-
ment points are distributed on the line which is parallel to wave-makers and at 6m
apart from them. Directional spectra are estimated by using the bayesian model as well as
the extended maximum likelihood method (EMLM)., The following conclusions have heen
drawn from the result of spectral analysis.

1) The wave energy of the oblique uni-directional random waves shows the directional
distribution wider than that of the uni-directional random waves with the oblique angle
of 0°.

2) The value of Sy,: which indicates the angular spreading parameter becomes smaller
than the target one for the case of large value of Smax, while it becomes larger than the
target one for the case of small value of Smey because of the finite total width of the wave
paddles.

3} In case that the prineipal direction of directional random waves is oblique to the normal
direction, the estimated value of Sy is smaller than that of directional random waves
with the principal direction of 0°.

4} The directional energy distributions show almost same patterns in the central part of
the experimental basin.

* Chief of the Wave Laboratory, Marine Hydrodynamics Division
** Member of the Wave Laboratory, Marine Hydrodynamics Division
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