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1. Study on Stability of Deep Water Breakwaters against Waves
(1st Report)
— Wave Forces on Upright Section of Trapezoidal Shape and
its Stability against Sliding —

Katsuteshi Tanivoro®, Katsutoshi Kimura®, Keizi Mivazagp

Synopsis

The deepest brealkwater in the world is under construction at the depth of 60m
in Kamaishi Port. In this study, laboratory experiments of wave forces and the
stability against sliding have been carried out for the proposed section with the
model scale of 1/40. The upright section of the mixed type brealiwater is shaped
in a trapezoid at the lower part and is the wave dissipating type of double
horizontal slit walls at the upper part, In the experiments, however, another
section with the solid vertical wall in its front was tested in order to verify the
effectiveness of wave energy dissipating devices.

The most remarkable feature of wave forces due to standing waves in deep
water is that the negative peak is larger than the positive peak in the absolute
values. In the report, this fact is demonstrated by both resulis of irregular wave
tests and calculations with the fourth order approximate theory of finite standing
waves, The results of sliding tesis also show that the upright sections are moved
in both directions of the shore and the offshore sides. This is very different from
the features of shallow water breakwaters which exhibit the sliding aceumulated
only in the shore side direction.

The theoretical considerations suggest that wave forces on the crown top of
the ecaisson due to the overtopping and the wave forces on the rear face due to
waves transmitted behind it are very important to evaluate the sliding distances
as well as the time variations of wave forces on the front. The sliding distances
calculated with considerations of those factors indicate fairly well the average
relations of the measured sliding distances which are comsiderably scattered.

Eey Words: DBrealwater, Trapezoidal Caisson, Wave Force, Standing Wave, Sliding

* Chief of Breakwaters Laboratory, Hydraulic Engineering Division.
** Member of Breakwaters Laboratory, Hydraulic Engineering Division.
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