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In estimating strong ground motion, it is important to take properly into account site
amplification factors. Site amplification factors estimated by average shear wave velocity of the
ground down to 30 m (AVS30) are often used in evaluating seismic hazard in broad area. Since
AVS30 is available as index of ground with relative ease, AVS30 is highly useful for estimating
the site amplification factor. The objective of this study is to improve the method for estimating
the site amplification factor with consideration of dependency of its frequency characteristics on
AVS30 and nonlinear behavior of soil response.

In existing equations, the site amplification factors are modeled by linear functions of AVS30
on log-log diagram. Therefore coefficients of the equations are assumed to be constant. Relations
between AVS30 and site amplification factors derived from strong motion records are analyzed.
The results showed that the coefficients of the equations vary with change of AVS30. Based on
this analysis, a new regression equation for estimating site amplification factors for response
spectra is proposed considering the dependency of the coefficient on AVS30.

Secondly, Analysis of relations between site amplification factors and levels of strain in soils
is conducted using large amplitude strong motion records. In consequence, it is shown that the
amplification factors decrease when effective strain exceeds 0.03%, and these decrease are
significant for the period range of 0.1 to 0.3 seconds. A simple model for estimating the nonlinear
amplification factors is proposed in accordance with the consequence.

Response spectra calculated by the proposed model and an existing model are compared with
observed strong motions at soft soil sites, and the proposed model shows improvements in
estimating accuracy.
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