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1. Uplift Forces on a Ceiling Slab of Wave Dissipating
Caisson with a Permeable Front Wall (2nd Report)
——Field Data Analysis——

Shigeo TAKAHASHI*
Katsutoshi TANIMOTO**

Synopsis

Wave reflection and wave overtopping from the conventional caisson-type sea walls are relatively
large. Wave dissipating caissons which have permeable walls and wave chambers in front of the
ordinary caisson are characterized by the low reflection and the small amount of overtopping, and
they are increasingly adopted as seawall structures. From a view point of the wave absorbing
capability, it is not necessary to close the top of the wave chamber. However, due to the structutal
and utilizational reasons the top of the wave chamber is often closed with a ceiling slab.

The ceiling slab may be subjected to uplift pressure by air compression. As hign waves act
on the caisson, an air layer is entrapped at the upper part of the wave chamber between the water
surface and the ceiling slab, and is compressed by the uprising water surface.

In the previous report published in March 1980, the generation mechanism and the estimation
method of the uplift pressure was investigated experimentally. Based on the result a seawall stru-
cture with the wave dissipating caissons was designed and constructed in the Tarumi District of
Kobe City. To measure the acting pressures on the caissons, six pressure transducers were installed
in the two of the caissons and the observation was conducted for two years.

In the present paper the obtained data is analysed and compared with the experimental values
and with the calculated values by the newly proposed estimation method. Principal conclusions are
as follows ; .

1) As observed in the model experiment, the uplift pressure by the air compression acts not only
on the ceiling slab but also on any other part of the caisson simultaneously.

2) The values of the air compression pressure on the actual caissons agree with the experimental
values if the model scale effect of the air compression is adjusted as suggested in the previous
report.

3) The values of the uplift pressure are reduced by the air leakage through the air holes in the
ceiling as designed.

4) An estimation method for the entrapped air thickness, D, and the upward velocity, u, of the
water surface in the wave chamber at the instant of the compression is proposed. The calculated
values of the air compression pressure using this method and the air compression model proposed in
the previous report agree with the measured values of the pressure on the actual ceiling slab.

* Senior Research Engineer, Hydraulic Engineering Division
**  Chief of the Breakwaters Laboratory, Hydraulic Engineering Division
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