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ABSTRACT

At a specific location the amplification of seismic waves, known as site effects, can occurs within
the top few hundred meters of the ground and is influenced by soil geometry, properties, and
seismic wave intensity due to nonlinear soil behavior. Predicting these site effects requires defining
dynamic soil properties, typically determined through costly laboratory tests which entail
uncertainty in their soil property evaluation. Consequently, to predict these properties engineers
frequently use empirical models derived from geotechnical databases of dynamic parameters.

Traditionally, parametric regression has been used to predict these soil properties, such as shear
modulus reduction curves, but non-parametric approaches offer more accuracy. However, existing
models are not available in open access, not for clayey soils and moreover they typically handle
data points from each test individually rather than as an ensemble. Here, we propose training a
model for clayey soils using several databases. A key challenge arises in database selection, as
combining datasets can sometimes reduce model performance. Using Shapley values in our
XGBoostRegressor modell'l, we assessed each database’s impact on overall performance. Our
analysis revealed that the Ciancimino!?! and Facciorussol® databases contributed significantly
(Shapley value of 0.32) to model accuracy, compared to Gaudiosi* (0.30), achieving an R? of
0.96 when using only the first two databases.

Moreover, we identified liquid limit (LL) and confining pressure (o) as the most critical features,
contrasting with empirical models that prioritize the Plasticity Index (PI). This approach provides
a first framework for predicting full shear modulus reduction curves instead of isolated points.
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