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Correlation between Natural Frequencies and Modal Damping Ratios
in High-rise Steel Buildings Based on Earthquake Records

O H AR - AHEZ - fiHiEHh
OYoshiki IKEDA, Masahiro KURATA, Takuya WADA

Modal system identification is applied to many earthquake responses recorded in five high-rise steel buildings to

understand correlations among their natural frequencies, the corresponding damping ratios and peak structural

responses. For each building, these correlations before and after the 2011 Great Tohoku Earthquake are compared.

The natural frequency-damping ratio relation provides a new viewpoint to analyze variance in modal property

independently of seismic response. In each low vibration mode, the damping ratio is approximated as a quadratic

equation of natural frequency and it has a peak value at a certain frequency.
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