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Supporting Method of Earthquake Countermeasures
of Small-scale Underground Structure
~ Development of Simple Artificial Freezing Method ~

Yasuhiko KONISHI, Takahide SHONO,Hisao IZUTA,Hiroaki TANI

Existing small-scale underground structure needs to the superannuation and

the earthquake countermeasures

At that time,

partially coring of the wall below



the groundwater level requires the ground improvement. Up to now, it often
corresponded having prevented the ground from collapsing by soil stabilization
like the grouting etc. However, the soil stabilization has the faults the
negatively affect the environment such as the pollution of underground water,
inferiors to reliability in the effect of the improvement, and costs the
construction expense too much.

We developed the simple artificial freezing method of an environment friendly
method using the liquid nitrogen by the process of developing device, that
controls uplifting of manhole according to liquidizing at earthquake. And we
carried out the demonstration test and proved the effect. A concept on the
calculation of the soil freeze was shown, and the difference point, the device,
and the problem, etc. were clarified with the demonstration test. It was
confirmed that this method achieved the eariy purpose by the demonstration test.



