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Abstract

Analytical solution on site response in heterogeneous deposits

Shirin Aminzadeh

Estimation of the local site effects on the amplitude and the frequency content of seismic
wave through alluvial deposits is an important and substantial step in the seismic risk
mitigation. In this research, analytical and numerical methods are adopted to investigate the
influence of deterministic (linear, power and hyperbolic) and stochastic variation of shear
wave velocity on the differential equation of the wave propagation and the seismic site
response analysis. Among different linear and power variation, the hyperbolic variation is
found to best represent the actual shear wave velocity profiles for more than 84% of 151
cases. Moreover, investigation on the effect of the averaging depth on three homogeneous
scenarios (arithmetic, harmonic and mid-value averaging) indicates that harmonic averaging
of the velocity of the shear wave in the depths of the first 30 m of the strata is not necessarily
the best alternative for equivalent homogeneous analyses. Finally, random field theory along
with Monte-Carlo simulations was adopted to evaluate ground response under stochastic
variation of the shear wave velocity, indicating significant influences of statistical parameters
of heterogeneity on site vibration behavior.

Keywords: Heterogeneity, Site response, Alluvial deposits, Seismic wave, Variability of
SWYV, Monte-Carlo simulation, Random field theory.
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! Deterministic

2 Probabilistic

® Simple discrete descriptor

* Discrete statistical descriptor

> Probability distribution functions
® Underestimate
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! Choleski Decomposition



