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Nonlinear Site Amplification Characteristics and Damage to Residential Buildings in Ojiya City
during the 2004 Niigata-ken Chuetsu Earthquake
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Effects of nonlinear site amplification characteristics on strong ground motions and damage to residential buildings in Ojiya, during
the 2004 Niigata-ken Chuetsu earthquake, are examined. With the soil profiles available at two sites in the damaged area, strong
ground motion simulations are performed for the sites. Using the simulated ground motions and simplified wooden structural
models, maximum responses of residential buildings are also estimated at the sites. The house responses evaluated are consistent
with the damage statistics available at the sites. From the analyses results, it is revealed that the maximum house response could
mainly be controlled by strong ground motion with a period of about 1-3 s, which is significantly amplified because of the nonlinear
dynamic properties of subsurface soils at the heavily damaged site.
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