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A Numerical Model for Simulating Pushover curve of Older RC Columns with

Flexural, Shear, and Axial Failure Modes
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Abstract

Most reinforced concrete (RC) building columns constructed before the 1980s are vulnerable to shear and axial failures. Such failures cause

rapid degradation of strength and stiffness, potentially leading to building collapse. Numerical models are commonly used to assess the

seismic performance of columns, with concentrated plasticity models favored for their simplicity and computational efficiency. However,

existing models are often unable to capture brittle behavior characterized by sudden strength and stiffness loss. To address this limitation,

this study combines the modified IMKPeakoriented model with a limit state model to more accurately predict the pushover curves of

columns with flexural, shear and axial failures.
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Table 1. Summary of material properties of Specimen 8
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Figure 1. Envelope curve and axial failure point of
Specimen 8 (Nakamura and Yoshimura, 2002)
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Figure 3. Comparison of pushover curve and envelope
curve for Specimen 8
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