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Abstract: The prediction of steel bar corrosion depth is the basis for evaluating the service per-
formance of RC structures. To establish a prediction model for steel bar corrosion depth in RC
members under general atmospheric environment, the main parameters affecting the corrosion
depth and the influence law were analyzed in this paper. Then, a numerical model and a RBF neu-
ral network prediction model were established based on the measured data, and the parameter
sensitivity analysis was carried out. Results show that: compared with the numerical model, the

RBF neural network has higher efficiency and accuracy in predicting the corrosion depth of steel
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bars; it can effectively map the complex nonlinear relationship between the influencing parame-

ters and the corrosion depth of steel bars. The results of parameter sensitivity analysis show that

the expansive crack width on RC surface has the greatest influence on the corrosion depth of steel

bars, followed by other factors, i.e., the diameter of steel bar, the ratio of concrete cover thick-

ness to steel bar diameter, and the compressive strength of concrete. The proposed model can be

used to predict the corrosion degree of steel bars and evaluate the remaining service life of RC

structures in engineering detection.

Keywords: reinforced concrete; steel bar corrosion; RBF neural network; corrosion depth predic-

tion; sensitivity analysis
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Fig.1 Relationship between each influencing factor and steel corrosion depth
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8 —1.29 —0.31 —0.06 —1.10 0.33 0.94 0.65 —0.22
9 0.34 —0.42 0.85 1.01 —0.68 —0.87 0.35 0.06
10 —0.61 —0.29 —0.82 0.34 0.55 1.61 0.49 0.39
11 —0.30 1.23 —1.04 —0.18 0.14 0.30 1.78 —0.72
12 —0.27 1.78 0.70 —1.31 —0.94 0.07 —0.27 0.39
13 —0.80 —0.85 0.94 —0.91 0.54 —0.22 —0.16 0.29
14 0.29 0.24 0.62 —0.21 —0.85 —1.35 0.81 0.49
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Fig.8 Parameter sensitivity analysis results
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