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Effective Soil Improvement against Liquefaction Examined in the Niigataken
Chuetsu-oki Earthquake in 2007
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Summary

The Chuetsu district, Niigata Prefecture, Japan, was struck by the Niigataken Chuetsu-oki Earthquake in 2007.
Magnitude 6.8 was estimated at its epicenter north away from the shore of the district. A strong shock of earthquake, 6.0
to 6.4 of the intensity scale, attacked Kasiwazaki city, Nagaoka city and Kariwamura, Niigata, and IItsuna-machi, Nagano,
and caused terrible disaster of social and industry infrastructures including domestic houses and agricultural facilities. In
Kariwamura, sewerage facilities as well as the domestic houses were severely damaged by the liquefaction of the foundation
soil. Kariwamura has experienced another huge earthquake, the Niigataken Chuetsu Earthquake in 2004. A large length of
pipeline for rural sewerage was damaged by the soil liquefaction during this earthquake, but repaired successfully by using
the sand soil mixed with lime admixture. These pipelines damaged in 2004 and repaired by soil improvement could eliminate
safely the terrible damage of soil liquefaction caused by the Niigataken Chuetsu-oki Earthquake in 2007. This means that
robust alternative of the soil improvement is effectively examined by the two big earthquakes in the Chuetsu district,
Niigata. Firstly the terrible disaster caused by the Niigataken Chuetsu-oki Earthquake in 2007 is outlined in the paper.
Then the damage of the sewerage pipelines studied in Kariwamura is summarized together with some results of laboratory
soil test. The liquefaction resistance of soil is also calculated based on the field soil investigation. Lastly effectiveness and
robustness of the alternative of the soil improvement against the soil liquefaction selected by Kariwamura are emphasized.
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Key words : the Niigataken Chuetsu-oki earthquake in 2007, rural sewerage facilitues, liquefaction of soil, soil improvement,
lime admixture
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