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Abstract

This study aims to develop an Artificial Neural Network (ANN) model to predict the axial
capacity of Concrete-Filled Steel Tubular (CFST) columns under axial loading. A comprehensive
database comprising 95 experimental specimens from reliable sources was compiled to capture a
wide range of geometric and material characteristics. A multilayer feedforward ANN with
optimized architecture was designed and trained to model the nonlinear relationships between
input parameters and the axial capacity of CFST columns. The model demonstrated high accuracy,
with correlation coefficients of 0.9968, 0.9663, and 0.9612 for the training, validation, and test
datasets, respectively. Evaluation using an independent dataset further confirmed the model’s
reliability, yielding a correlation coefficient of 0.9994. Sensitivity analysis based on Garson’s
method indicated that the diameter-to-thickness ratio had the greatest influence (31.39%), while
the column slenderness ratio had the least (13.99%). Additionally, a practical computational
framework was developed based on the trained ANN weights and biases, allowing direct
calculation of axial capacity without rerunning the network. Finally, goodness-of-fit tests
suggested that the Generalized Extreme Value distribution provides the best match to the
experimental data, serving as an optimal probability distribution function for the axial capacity of
CFST columns. The proposed ANN model and computational framework provide an efficient,
accurate, and generalizable tool for predicting the axial performance of CFST columns in
structural design and assessment.

Keywords: Concrete-Filled Steel Tubular (CFST) Columns, Axial Capacity Prediction, Artificial
Neural Network (ANN), Sensitivity Analysis, Probabilistic Modeling.
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