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Abstract

The mechanical behavior of the rockfill materials (RFMs) used in a dam’s shell must be evaluated for the safe and cost-
effective design of embankment dams. However, the characterization of RFMs with specific reference to shear strength is
challenging and costly, as the materials may contain particles larger than 500 mm in diameter. This study explores the
potential of various kernel function-based Gaussian process regression (GPR) models to predict the shear strength of
RFMs. A total of 165 datasets compiled from the literature were selected to train and test the proposed mod-els. Comparing
the developed models based on the GPR method shows that the superlative model was the Pearson universal kernel (PUK)
model with an R-squared (R2) of 0.9806, a correlation coef-ficient (r) of 0.9903, a mean absolute error (MAE) of 0.0646
MPa, a root mean square error (RMSE) of 0.0965 MPa, a relative absolute error (RAE) of 13.0776%, and a root relative
squared error (RRSE) of 14.6311% in the training phase, while it performed equally well in the testing phase, with R2 =
0.9455, r = 0.9724, MAE = 0.1048 MPa, RMSE = 0.1443 MPa, RAE = 21.8554%, and RRSE = 23.6865%. The prediction
results of the GPR-PUK model are found to be more accurate and are in good agreement with the actual shear strength of
RFMs, thus verifying the feasibility and effectiveness of the model. © 2022 by the authors. Licensee MDPI, Basel,
Switzerland.
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