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Analysis of the Field Observed Data of Wave Pressures on a
Perforated Caisson Sea Wall at Kashima Port

Katsutoshi TANIMOTO*
Shigeo TAKAHASHI**
Satoshi SUZUMURA *#

Synopsis

At port Kashima, located 80 km east of Tokyo, the vertical wall caisson with a perforated

wall was adapted as the sea wall of the reclaimed land in the North Coast District. This caisson
has a thick front wall with hotes and a wave chamber behind the wall. The Second District Port
Construction Bureau, Ministry of Transport, conducted the field observation of the wave pressure
acting on the caisson using 16 wave pressure gauges of strain type during two years (1977 ~ 1978).
This rote describes the results of the observed data analysis.

B

3)

4)

5)

6)

The following results are obtained;

Usually the wave force acts on the front side of the perforated wall, the back face and the
bottom of the wave chamber, and the back face of the perforated wall in this order,

The possiblity of any phase difference between the front face of perforated wall and the
wave chamber, however, cannot be denied. For example, if two waves act at very short
interval, when the water level in the wave chamber is raising, the water level in front of the
wall may be raising also. Nevertheless, the phase difference within the wave chamber is small.
The number of the wave pressures within a certain time duration at the front face of the
perforated wall near the still water level using the zero-up cross method is nearly the same as
the number of waves. In the wave chamber and the botiom of the caissont, however, the
number is small compared with that number since the wave pressure profile becomes
smoother there,

The frequency distribution of the peak values of wave pressure on the front face of the per-
forated wall and the bottom of the caisson is close to the Rayleigh distribution. In the wave
chamber, however, the distribution is high near the mean value and the range of the distribu-
tion is narrow compared with the Rayleigh distribution.

Sometimes the shock breaking wave which may cause the high pressure over 2 woH acts on
the front face of the perforated wall. Even in this case, the wave pressure in the wave chamber
does not become large. If the wave acts like a standing wave, the value of the wave pressure
on the (ront face of the perforated wall is 0.7 woH, and similar wave pressure acts in the
wave chamber.

The values of py,/wo Hy, scatter widely. Here p,,, is maximum wave pressure, wq is
unit weight of water and M, is heighest wave height. For example, the values of the ratio
near still water level at the front face of the perforated wall exist between 0.3 to 1.4. The
range of the value is wide near tne still water level at the front face of the perforated wall and
is narrow in the wave chamber. The value becomes small according to the shorter wave period.

Chief of Breakwaters Laboratory, Hydraulic Engineering Division
Member of the Breakwaters Laboratory, Hydraulic Enginecring Division
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