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Development of Earthquake Countermeasures of Sewage Manhole
— Uplifting Control Measures And Flexible Manhole Joint —

Yasuhiko KONISHI, Tetsuo TOBITA,Kazuo TAKAHASHI,Mikio TAKEUTI

In the 2004 Niigata-ken Chuetsu, Japan, Earthquake, more than 1,400 of uplifted manholes were
counted. It caused suspension of the use of sewage systems over a long period of time after the
earthquake and gave inconvenience and frustration to residents in the affected area. We started the
development of the device that controlled uplifting of the manhole. We participated in the liquidizing
experiment of the world's largest scale,and proved the uplifting controlling effect. We aimed to use these
devices for both new manhole and existing. Especially, we aimed at application to the existing manhole.
We aimed at the development of a series of technique from the design method to the construction method
in view like the clarification of mechanism of manhole uplifting when liquidizing it and estimation of
uplift maximum displacement and method of coring of existing manhole and method of hardening
tightening the ground around manhole by vibration, etc. This paper reports the matter confirmed by
current development and the schedule of the experiment in the future.



	(2)　開発した装置の効果
	　ろ過器による過剰間隙水圧の解消効果は，ろ過器設置箇所で最大となり，徐々に小さくなりながら±45度付近で最小となる。ここで，この解消効果を低減係数ｋで表すと，式（7a），式（7b），式(7c)におけるＲ1，Ｒ2，Ｒ3は以下の通りとなる。ここに，ｋはろ過器の効果による揚圧力の低減率で表す。ｋ＝0.5とし，ｄ／ｈをパラメーターとした場合の埋戻し土の最大沈下量Δs／ｈとマンホールの最大浮上量Δf／ｈを求めると，図-7.4の通りとなる。
	(3)　式の考察と検証

