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ABSTRACT

We propose a quick and inexpensive site classification method for stations of the Italian Accelerometric Network. Following the previous work by Di Alessandro et al. (2008 and 2009) we propose
a site classification method based on the predominant period of ground motion at the site. The site predominant period is identified from the average horizontal-to-vertical (H/V) spectral ratios of
the 5%-damped response spectra of Italian earthquake records. We have selected 602 three-component analogue and digital recordings from 120 earthquakes recorded at 214 seismic stations
within an hypocentral distance of 200 km. Selected events are in the Mw range of 4.0 to 6.8 and the focal depth ranges from 5 to 40 km. Whenever possible, we classified each site by assigning them
to one of six predominant period classes (in the range 0.05 to 2 seconds) that we propose as a modification of the Zhao et al. (2006) procedure. We then investigate the impact of this classification
scheme on empirical ground-motion prediction equations (GMPEs). We adopted the same functional form of Fukushima et al. (2007) and we computed a nonlinear period- dependent regression
that allowed us to derive site coefficients using the proposed six predominant period classes. Our empirical site classification scheme based on strong-motion data provides the opportunity to ex-
plore whether we can decrease the misfit by improving the site characterization of the Italian data set. Comparison of our results with GMPEs based on a conventional site classification provides
only a small reduction of overall standard deviation. However, our scheme allows to recognize well distinguished behavior of the proposed classes, both in terms of predicted spectral shape and
relative amplification with respect to rock sites. Furthermore, the small values of the standard error of the mean amplification (around 10%) give us confidence in the predictive capability of our ap-
proach. As a conclusion, the use of H/V spectral ratios in site classification results in promising highlights on capturing the signature of typically flat frequency-response sites as well as deep and shal-
low soil profiles, characterized by long- and short-period resonance, respectively, with the advantage of a relatively quick and inexpensive method. A comparison with the conventional classification
based on Vs30 criteria indicates that our approach is able to distinguish sites with different spectral response that would be not distinguished in terms of Vs30. The tools we propose are especially
useful in the recognition of rock sites to be used as reference stations, through the innovative classification criterion of a flat, unitary level in the H/V response spectra ratio.
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2. CLASSIFICATION SCHEME

. , < , 3. GROUND MOTION PREDICTION ANALYSIS
We modify Zhao et al. (2006) and Fukushima et al. (2007) classification criterion based on the predominant

period of each station identified from the average H/V spectral ratio of the 5%-damped response spectra and In order to investigate the impact of the new site classification on predicted response spectra we

we apply to the Italian data-set The classes are defined on the basis of the scheme in Fig. 2. performed a two-step nonlinear period-dependent regression that allowed us to derive site coeffi-
cients using the proposed predominant period classes. We also derived site coefficients for the
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well distinguished behavior of the proposed classes, both in
terms of predicted spectral shape (Fig. 4) and relative amplifi-
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