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Abstract: The prediction model for shear capacity of corroded reinforced concrete (RC) beams based on
the mechanism method usually introduces a series of assumptions and correction coefficients, resulting in
low accuracy of calculation results and limited applicability. In the present study, based on the data drive,
considering the reliability of the black box model and the rationality of the input features, the key basic
characteristics of the corroded RC beams, such as geometric dimensions, longitudinal reinforcement ratio,

stirrup yield strength, stirrup corrosion loss, and concrete strength, were selected. A practical model of
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shear capacity based on an interpretable machine learning algorithm was established. The results show that

the corrosion loss, effective height, shear—to—span ratio and beam width are sensitive to the structural shear

capacity. The practical model of shear capacity of corroded RC beams based on the data—driven can reveal

the underlying mapping relationship between the basic features and the shear capacity. The proposed model

have good applicability and prediction accuracy compared with the empirical model and black box model.

Key words: civil engineering; RC beams; corrosion; shear capacity; interpretability machine learning;

feature selection
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Table 1 Shear test data of corroded reinforced concrete beams
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Fig. 1 Sample distribution of input and output variables
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Table 2 Comparison of prediction accuracy for shear

capacity of each machine learning model
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Fig.2 Shear capacity prediction of RC beams with different machine learning
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Fig. 3 Schematic representation of permutation feature importance
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Fig.4 SHAP value calculation diagram
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Table 3 Feature importance ranking of each training model
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Fig. 6 Regression process of GP symbolics
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Table 4 Calculation model for shear capacity of RC beams
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Table 5 Evaluation index of each calculation model for shear capacity of RC beams
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calculation model of RC beams
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