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OVERVIEW

Most seismic building codes worldwide allow the definition of the seismic action
(horizontal component of ground motion) using a simplified approach based on
modifying the ordinates of an elastic acceleration or displacement response spectrum
expected on outcropping bedrock through appropriate soil factors.

In 2018 the authors have published an article on Bulletin of Earthquake Engineering on
assessing the reliability of current Eurocode 8 and the Italian building code (NTC18) soil
factors using the results of a large number of numerical simulations. In this work the
same authors update their 2018 study by including strong motion data from real
recordings. Updated hazard-dependent soil factors for Eurocode 8 and the Italian
building code (NTC18) are defined by complementing numerical and real ground motion
data. The role of epistemic uncertainty in specifying soil amplification factors is
highlighted also through a comparison with soil factors calculated from other
international building codes (e.g. 2021 IBC and ASCE 7-16) and recent publications.
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SOIL FACTORS IN CURRENT BUILDING
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RESULTS

New formulations of amplification factors are proposed in this study according to the
approach prescribed by the Italian Building Code (NTC18) and the 2024 final draft of EC8
with different intensity measures considered. The parameters of empirical relationships
were derived using the analytical formulation defined by two standards. Formulations of
amplification factors proposed, obtained from an integrated dataset composed of real
and synthetic ground motions, have been compared with those specified in major
building codes worldwide.
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COMPOSITE DATASET OF GROUND MOTION

A composite dataset of weak and strong-
motion recording has been constructed
using three accelerometric archives: ESM
(Lanzano et al. 2018), Kik-Net
(Baharampouri et al. 2021), PEER-NGA
West (Ancheta et al. 2013). The Ea

composite dataset includes recordings =
that were simultaneously recorded by
pairs of seismic stations located at
outcropping bedrock sites (i.e. soil class 1se 5
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amplification factor for building code
applications. Strict criteria have been
imposed to increase the accuracy of
the results. The influence of the
methodology used to define the soil
amplification factors thereby
investigating the epistemic uncertainty.
Four distinct methods were employed

to calculate the soil amplification S bt e M o
factors Ss for both the current Italian G ashor exaluated lad i £4, G
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