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nSpectra [W. Graf, Y. Lee, C. Goulet, ASCE, 2010] has been suggested as a potential new intensity measure (IM). For a given ground motion time series, nSpectra quantifies the
number of response peaks “n” for a linear elastic oscillator exceeding a stated threshold as a function of oscillator period, 7. nSpectra was designed to capture the effects of
magnitude and duration on damage and collapse of building structures, to supplement the use of spectral acceleration (Sa).
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Incremental Dynamic Analysis (IDA) was used to test nSpectra, which is shown to improve the prediction of ductility demand compared to Sa alone. For IDA, we selected two
oscillators, with T =0.2s and with T = 2s (shown). For each oscillator, we assigned hysteretic properties with degrading stiffness and strength, similar to nonductile concrete frame
buildings. We also evaluated a non-degrading version of the T=2s oscillator, and elastic-perfectly-plastic versions of the oscillators. To evaluate the nSpectra IM, we computed “n”
for each IDA solution point. The results show that the most important part of the response occurs before the elastic response peak, and that, for stiffness and strength-degrading
structures, high pre-peak “n” values are associated with higher degradation, and higher ductility demands. This indicates that introducing “n” in predictive models like SPO2IDA will
reduce the dispersion, and improve damage and collapse predictions.
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