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Abstract: It is of great importance that site classification scheme is usually included as part of seismic codes. It is
debated widely whether the scope of site class II in current Chinese seismic codes is too broad or not. With this regard,
in this study the strong motion records and borehole data from KiK-net seismograph networks are collected to
calculate the site amplification factors using the method of residual analysis of ground motion model. Then the K-
means clustering algorithm is introduced to implement a clustering analysis on stations of site class II by setting the
site amplification factors as explanatory variables. An optimized site classification scheme is suggested finally. The
results show that: (1) the site amplification factors of Class II sites appear great variability and clustered obviously
with respect to soil covering depth, that implies broad scope of definition of site class II and provides a prerequisite
for cluster analysis; (2) it is recognized that the optimum number of clusters is two for the best clustering site class 11
stations; the site amplification curves of two clusters are significantly different and their soil covering depths are
clustered obviously, that validate the reliable results of K-means clustering; (3) it is recommended that the site class
I could be subdivided into two sub-classes II, and II;, considering the 20 m of soil covering depth as a threshold value,
that both reflect good performance of inter-class aggregation and intra-class variation of site amplification factors.
The results achieved by this study will provide a beneficial suggestion to modify the site classification scheme in the

current seismic codes of China.
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Fig.1 (a) Earthquake magnitude vs. hypocentral distance; (b) histogram of earthquake magnitude; (c) PGA vs. hypocentral

distance; (d) histogram of PGA for the selected strong motion records in this study
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Fig.2 Site amplification factors for Sa(T=0.1s) associated

different site class
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Fig.3 Correlations of site amplification factors (in logarithmic scale) with A and Vs for (a) PGA and (b-f) Sa(T=0.1s, 0.3s,
0.5s, 1.0s and 3.0s)
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Fig.5 Relationships between clustering number and (a) the CH index (b) DB index and (c) sum of squared error
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Fig.6 (a) Correlation of soil covering depth and vs; (b) Result of principal component analysis; (c) Site amplification

factors (in logarithmic scale) of spectral accelerations with different periods for two clusters of class-II sites respectively.
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Fig.7 Comparison of clustering result with different threshold values in terms of (a) Number distribution and (b)

percentage distribution
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deviation of site amplification factors (in logarithmic scale)
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scheme of site classification
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