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Synopsis

Random wave experiments have been carried out to investigate hydraulic
characteristics of a double-cylindrical caisson breakwater, which was selected
as a reasonable structure in the rough deep sea. In this note, the calculation
method of design wave forces and the results of trial design are presented as
well as the description of general characteristics of wave reflection, transmission
and wave force.

The structure tested in the experiments is a caisson of double vertical
cylinders fixed on a rectangular base caisson. The upper section of outer cylinder
having a number of opening is permeable for one third of the total height and
forms a wave chamber of doughnut shape bounded by the impermeable inner
cylinder. The different opening ratios of the permeable outer wall can be selected
appropriately for the fore and rear sides, which are denoted as ef and ¢
respectively. An extreme caisson with e=0 is called as a wave dissipating type in
contrast with the permeable type for which the both sides of fore and rear are
permeable. High energy dissipation is achieved for the permeable type with
€r=0.25, =0.10 and the wave dissipating type with e/=0.25. The rate of energy
dissipation is 60~70% for the permeable type and 65~75% for the wave dissipat-
ing type.

The proposed calculation method of design wave forces gives the distribution
of wave pressure modified from the intensity predicted by Goda’s formula for
an ordinary vertical wall. The modification factors for all structural elements
are presented for two phases around wave crest when the wave pressure at the
outer face of caisson is predominant and when the wave pressure in the wave
chamber is predominant. On the other hand, the negative wave pressure at the
wave trough can be obtained appropriately according to the forth order
approximation theory of finite standing wave. The residual water level in the
wave chamber, however, must be given separately from the theory.

The trial design is made for the depth of 50 m. For the design significant
wave height of ¢ m, the PC-caisson having the outer cylinder of 40 m in the
diameter is stable against sliding with safety factor of 1.2, if 35% of total volume
excluding the wave chamber is filied by sand.

* Chief of Breakwaters Laboratory, Hydraulic Engineering Pivision
** Former Chief of Design Standard Laboratory, Design Standard Division
**%* Senior Research Engineer, Hydraulic Engineering Division
#**%* Senior Research Engineer, Design Standard Division
**E%* Member of Breakwaters Laboratory, Hydraulic Engineering Division
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