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Abstract : The accuracy of traditional prediction models for the shear bearing capacity of reinforced concrete(RC)
columns is improved and existing experimental data is mined and utilized. Based on machine learning methods
and the interpretable SHAP method, an artificial neural network model is established to predict the shear bearing
capacity of reinforced concrete columns. Firstly, based on shear theory, 9 input features including longitudinal
reinforcement ratio p;, longitudinal reinforcement yield strength f,;, and area shear reinforcement ratio ps, are
determined and their correlations are verified. With 441 sets of collected and organized experimental data on shear
tests of reinforced concrete columns, the neural network model is compared with 5 machine learning models and 5
traditional semi-empirical and semi-theoretical formulas. The prediction results show that the neural network model
established in this paper has better generalization and robustness, and its prediction results are more accurate(with
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R? reaching 0.99 and 0.92 on the training set and test set, respectively). In addition, the SHAP method is used to
analyze the interpretability of the neural network model. The analysis results show that features such as section
width b, axial compression force N, shear span ratio A, effective section height ho, and axial tensile strength f; have
significant influences on the shear performance of reinforced concrete columns. Moreover, the SHAP method also
provides reasonably reliable analysis results for unknown samples. The study demonstrates that the data-driven
and mechanism-driven neural network model and the SHAP interpretability method proposed in this paper can be
applied to similar prediction problems of shear bearing capacity of reinforced concrete columns.

Key words : structural engineering; reinforced concrete columns; shear bearing capacity; neural network; inter-

pretability; SHAP
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