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Abstract:  To improve the efficiency of safety inspections for existing civil buildings, this study develops
a decision-support model for safety evaluation of existing civil buildings based on ML techniques. Building
safety feature data were first collected from building evaluation reports. Then, a multi-dimensional
indicator system integrating " design-evolution-status" features was established through correlation analysis
and recursive feature elimination with cross-validation. Subsequently, five ML models were built and

evaluated using performance metrics such as accuracy, precision, and recall. Furthermore, a decision-
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support platform for safety evaluation of existing civil buildings was developed and validated through a real
engineering project to examine its practical operability. The results demonstrate that, compared to design
features, evolution and status features more effectively reflect the actual safety conditions of civil buildings.
In particular, building age, renovation or extension history, and concrete beam load capacity are identified

as key features. Among the tested models, the Decision Tree algorithm shows the best performance in
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evaluating the safety of enclosure system, superstructure, foundation, and individual evaluation unit.

Keywords: machine learning ( ML) ;

model; indicator system
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Fig.1 Framework for constructing decision-support model for safety assessment of existing civil buildings
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Table 2 Safety data attributes of buildings
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Fig.2 Heat map of Spearman’s correlation coefficient
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Table 3 Results of chi-square test and Cramer’s V analysis
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Table 4 Decision-support indicator system for safety evaluation of existing civil buildings
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Table 7 Model predictions and professional

evaluation results for certain case samples
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Table 8 Confusion matrices for model test results
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Fig.5 Indicator calculation results of decision-support model for safety evaluation of existing civil buildings
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