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QUANTIFICATION OF CHANGE OF VIBRATION CHARACTERISTICS
CAUSED BY UNCERTAINTY AND ITS APPLICATION TO SIGNIFICANCE TESTING

Kiyoyuki KAITO, Masato ABE and Yozo FUJINO

In order to detect damage in structures by using changes of vibration charactenistics, it should be made clear whether the changes
are caused by damage or within the range of uncertainty. This paper addresses a method to calculate changes of vibration
characteristics caused by uncertainty based on Bootstrap analysis, in which vibration characteristics are assumed to be probabilistic
variables. Furthermore, a significance testing method using Bootstrap distribution is also proposed. These methods are applied for
identification from actual seismic records of a base-isolated bridge and ambient vibration records of a reinforced concrete building.
For the former, it is shown statistically and objectively that the change between two earthquakes is significant due to non-linearity
of the building. On the other hand, for the latter, it is considered that the changes through one year are caused by uncertainty.

414



