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3. Digital Computation on the Effect of Breakwaters
Against Long-period Waves (4th Report)

—On the Effect of Ofunato Tsunami Breakwater against the Tsunami—
caused by the Earthquake on May 16, 1968

Yoshiyuki ITO*
Katsutoshi TANIMOTO**
Tsutomu KIHARA**

Synopsis

The construction of tsunami breakwater was proposed in several harbours after the disaster due to
the Chilian Earthquake Tsunami in 1960. Our laboratory examined the effect of those breakwaters
against tsunami with numerical computations, of which the method of analysis and the results obtained
were presented to the 10th Conference on Coastal Engineering held in Tokyo, 1966.

On May 16, 1968, the northern part of Japan was attacked by a severe earthquake of Magnitude
7.8. The port of Ofunato experienced the first remarkable tsunami since the completion of the tsunami
breakwater at the bay —mouth in 1967. It was believed that this breakwater was very effective to reduce
the water level elevation inside the harbour,

The authors applied, in this report, the method of analysis to this actual tsunami in order to prove
the effect of the existing breakwater. Fortunately, tide elevation due to the tsunami was recorded at
two stations, the one outside the breakwater and the other at the innermost point of the harbour.

The computations in the former reports were based on the assumption that the incident tsunami
is a sinusoidal wave train of uniform height and period. In actual phenomenon, however, the tsunami
has an irregular profile and the recorded tsunami is a superposed wave of the incident wave and that
reflected from boundaries.

The authors determined the incident tsunami so that the calculated water level elevation might
coincide with the actual one at the outside tide guage station. The principle of this procedure is as
follows;

1) The recorded water level variation due to tsunami during the first 124 minutes was harmonically
analyzed into a series of sinusoidal waves,

2) The amplitude of each component wave was divided by the coefficient in Fig.-3.1, which shows
the amplifying factor for regular waves.

3) The superposition of these modified components was assumed to be the incident tsunami, the
effect of non-linearity being neglected.

Fig.-3.2 and Fig.-3.3 show the computed water level variation with thus determined incident
tsunami,

After comfirming such a good agreement of our method with the observation, the same incident
tsunami was applied to the state before breakwater construction. Fig.-3.12 shows the computed results.

The effect of the tsunami breakwater is apparent from these figures. If no breakwaters had been
constructed in Ofunato harbour, the highest tide elevation due to the 1968 tsunami would have been
increased to almost twice the actual one,

* Chief of Breakwater Laboratory, Hydraulics Division
** Member of Breakwater Laboratory
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