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Influence of Re-reflection from a Wave Paddle on Irregular Incident Waves

Katsutoshi TANIMOTO*
Eiji TOMIDA#**
Tsutomu MURANAGA**#*

Synopsis
The influence of re-refiection from a wave paddle is inevitable in irregular wave tests in a

laboratory flume, since continuous action of several hundreds of waves must be achieved in order to

investigate the statistical properties, In the present note, the influence of re-reflection on irregular
incident waves to the modei structure is studied thecreticaily and some guides for the laboratory
techniques are derived on the basis of calculated results,

The theory considers the non-steady propagation onto the calm water. The principal results of the
present study are summarized as follows:

1) The steady state is almost realized at the twice of traveling time between the wave paddle and
the concerning position by the group velocity of the significant wave after the starting time of
wave generator, when no reflective model structure exists in the flume.

2)  Oscilation in the incident wave spectrum is caused by the influence of re-reflection from the wave
paddle, when the reflective model structure is set up. The interval of the oscilation becomes to be
very dense, as the relative distance between the wave paddle and the model structure to the
significant wave length becomes long. Therefore, it is guessed that the incident irregular waves are
represented by the spectrum smoothing the oscilation, if the relative distance is sufficiently long.

3)  The spectral energy is remarkedly increased by the influence of the wave re-refiection and the
steady state is not easily achieved, when the reflection from the model structure is high and almost
no energy dissipation is expected in the flume. Vice versa, the steady state is early achieved when
the reflection is low. For example, the waiting time after beginning of wave generation to the
steady state is at most six times of the traveling time by the group velocity of the significant wave
between the wave paddle and the model structure, when the reflection coefficient is less than 0.6.

4} The energy dissipation due to the friction along rough side walls and bottom of the flume
functions favorably to reduce the influence of the wave re-reflection. The reduction factor of
component waves is investigated on the basis of the measured spectra at two locations being apart
by 82.5 meters in the wave channel of which the overall length is 160 meters. The calculation
considering such a reduction of component waves due to the friction demonstrates that the
amplification of the significent wave height is at most 1.3 for the waves of relative water depth less
than 0.10, when the model structure having a reflection coefficient of 0.8 is placed at the distance
of 150 times of water depth from the wave paddle.

* Chief, Breakwaters Laboratory, Hydraulic Engineering Division
** Former-Member of Wave Power Laboratory, Hydraulic Engineering Division
#¥% Former-Member of Breakwaters Laboratory, Hydraulic Engineering Division
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