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Construction cross section
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Distribution of estimated seismic intensity of the main shock (JMA)
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Acceleration response spectra from Kashiwazaki (K-net), Ojiya (K-

net) and Teradomari (K-net)
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Acceleration waves of Kashiwazaki(K-net)
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Locations investigated
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Fig80OOOOOODODOUOOOOO
Undamaged road surface where improved soil was used
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An area backfilled by sand (front) and one backfilled by

improved soil (back). No big cracks or other damage occurred

where improved soil was used.
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Crushed stone used as fill after settlement of road surface.
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Water pipe under restoration
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Map showing the extent of pipeline damage in the Kitasabaishi area
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Uplift of a manhole
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Settlement of ground surface
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Uplift of a sidewalk manhole
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Sand boil on a road suraface
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Settlement of road surface near a manhole
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Uplift of a manhole
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Damage to rural community sewerage systems during
the Niigataken Chuetsu-oki Earthquake in 2007

ARIYOSHI Mitsuru and MOHRI Yoshiyuki

Summary

A number of rural community sewerage systems in Kashiwazaki City, Niigata Prefecture, were damaged by the
Niigataken Chuetsu-oki Earthquake in 2007. Typical types of damage observed were uplift of manholes, sewerage
retention at manholes and settlement of road surfaces. It appears that this damage was caused by liquefaction of
backfilled sand. The sewerage systems of many rural communities in Kashiwazaki City were previously damaged
during the Mid Niigata Prefecture Earthquake in 2004. After the earthquake in 2004, improved soil was used to
prevent liquefaction of the backfill. This investigation found that during the earthquake in 2007 there was less
damage to sewerage pipelines and manholes where improved soil had been used instead of sand.

Keywords : Niigataken Chuetsu-oki Earthquake, rural community sewerage system, liquefaction, pipeline, manhole



