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Damage to Grounds and Earth Structures during the 1993 Kushiro-Oki Earthquake

=By, FH OB
Kinya MIURA*, Nozomu YOSHIDA**

This paper presents the outline of the damage to grounds and earth structures caused by the
1993 Kushiro-Oki earthquake with the emphasis on the damages to residential sites.  First, the
outline of the damages to road and railway embankments, river dikes, port and harbor facilities and
underground facilities is introduced; liquefaction of reclaimed ground and slope failure of fill
embankments are focused on. Some remedial measures against liquefaction to the grounds and earth
structures are briefly explained. Finally, occurrence of two typical ground failures in the residential
sites is mentioned: Midorigaoka district, residential area in Kushiro City and Kayanuma district,
Shibecha-cho.

Various types of ground failure such as slope failure, ground settlement, ground cracks, sand
boils, and lateral movements are observed in Midorigaoka district, and buildings and underground
utility lines were damaged. The relationships within the ground deformation pattern, surface ground
conditions, and landform change are examined. The slope failure of the housing lot which caused
total and partial collapses of more than 10 wooden houses, are examined by stability analysis with slip
circle method and nonlinearl dynamic response analysis. The instability of the slopes and the feature
of the damage is clearly explained by the analyses in which the possible liquefaction of the fill

material is suggested.
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