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Abstract

Site conditions, including the shape and depth of soil layers, their location,
and the topography of the surrounding area, significantly affect the seismic
site response. In this study, the effect of the thickness (0.25 to 15 m) and depth
of the weak clay layer on the seismic site response was investigated using the
DEEPSOIL software through nonlinear time-domain analysis. Ground
motion records from the 1978 Tabas (Iran) and 1935 Helena (USA)
earthquakes were selected for the site response analysis. The results showed
that when a weak layer is located near the surface with a thickness of up to 5
m, the maximum acceleration increases significantly. However, as the
thickness of the weak layer increases beyond 5 m, the seismic response
decreases, and the maximum acceleration occurs at longer periods. A
comparison of acceleration spectra for different weak layer depths revealed
that a weak layer located near the ground surface has the greatest impact on
the acceleration spectrum, leading to an increase in maximum acceleration.
The findings of this study can contribute to improving geotechnical design
practices and mitigating earthquake hazards.
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