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Abstract

Many damages to water air valves have been reported in the past earthquakes, but the cause of the
damage has not been clarified. Therefore, the purpose of this study is to clarify the factors and
mechanism that water pressure fluctuation in the pipe causes damage to the air valve.

First, we investigated the characteristics of the air valve damage and the surrounding environment of
the damaged area and factors of the water pressure fluctuation in the pipe in past earthquakes, and
analyzed the causal relationship between the earthquake motion and the damage. As the results, parts
inside air valves were damaged at high rate, and sudden water pressure change occurring
immediately after the earthquake had a great influence on these damage. And it was confirmed that
there was a correlation between PGV and the leakage damage rate.

Secondly, by simulating the model experiment, we clarified the phenomena and characteristics such
as the fluctuation of water pressure in the pipe during the earthquake. As the results, about the
mechanism of water pressure change in the pipe, aeration caused by dynamic pressure change at the
changing point of the pipe shape or water pressure change of the distributing reservoir just after the
earthquake. And the water hammer occurs by the exhaust of the air valve, the air valve can be
damaged.

Finally, based on these inspection results, we proposed the measures at the time of the earthquake in

consideration of a factor and a characteristic of the damage.
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