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ABSTRACT

By using simulated ground motions, which is sum of earthquake signals and noise, we
measured the distortion of response spectra due to noise. We found that the distortion is more
closely related to the signal-to-noise (S/N) ratio of root-mean-square (RMS) measurement
than that of conventional peak measurement. Given a S/N ratio, the distortion of absolute
acceleration response spectra is independent on the earthquake magnitude, while that of
relative displacement response spectra has a strong dependence on the earthquake magnitude.
This means that, when we calculate response spectra from time histories, we can efficiently
predict the distortion of acceleration response spectra simply by measuring the RMS S/N
ratios, or the distortion of displacement response spectra by combining the RMS S/N ratios
and the earthquake magnitudes.
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