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ABSTRACT 
 
     This study introduces a simple and effective method for generating pressure–
impulse (P–I) diagrams related to flexural and shear failures in reinforced concrete (RC) 
beams and columns, utilizing artificial neural networks (ANN), a widely used machine 
learning technique. Unlike conventional methods that require extensive nonlinear time-
history analyses through multiple blast scenario simulations, the proposed ANN-based 
approach eliminates the need for repeated blast tests by using P–I diagrams of RC 
members as a training dataset. The initial RC section database includes 72 beams and 
75 columns, with plans to expand as more data becomes available. The ANN model 
then predicts the P–I diagram for any RC beam or column based on the existing 
database diagrams. By combining ANN with the evaluation of an equivalent uniform 
pressure–time history and adjusting for boundary conditions, the method can 
accurately forecast P–I diagrams for various RC members with different cross-sections 
and boundary setups. Validation through comparison with directly calculated P–I 
diagrams confirms the approach’s accuracy, further supported by parametric analysis 
of key design variables. This method aids in deciding whether explosion-damaged RC 
elements should be removed or retained and can help in early-stage explosion-proof 
design by determining suitable section sizes and steel ratios. 
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