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Amplitude-dependency Evaluation of Building’s Dynamic Properties
only by Seismic Main Shock Record

O J7 4
OYoshiki IKEDA

This paper proposes an effective use of vibration data recorded at a building structure under the main shock of
earthquake to understand how the equivalent modal properties depend on the structural response amplitudes. The
amplitude-dependency evaluation becomes significant information to predict the structural performance under the
aftershocks. First, the online Least Squares Method with a forgetting factor is applied to the main shock to know
the time-variances of natural frequencies based on ARX models. Next, histograms are made for the time-variant
natural frequencies and seismic response amplitudes to obtain the corresponding exceedance probability
distribution curves. These curves are utilized to approximately express the amplitude-dependent frequencies. The
effectiveness of the proposed method is verified through the vibration data recorded at an actual high-rise steel
building in Tokyo under the 2011 Great Tohoku Earthquake.
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