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Analysis of the Impact of Local Pitting Corrosion on Seismic Performance of H —shaped Steel Columns in Corrosive Environments
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Abstract: To investigate the impact of localized pitting corrosion on seismic performance of steel structures in corrosive
environments, five H — shaped Q235 steel columns were selected and subjected to varying degrees of pitting corrosion at same
locations. Based on low cycle repeated loading tests, the influence of localized pitting corrosion at different locations on the
seismic performance of steel structures was evaluated, and the impact of pitting damage on the load and energy dissipation
capacity of steel columns was analyzed through numerical simulation. The results show that localized pitting corrosion
significantly reduces the peak load, stiffness, and bearing capacity of steel columns. The seismic performance degradation
caused by pitting in pure bending regions is far more severe than that in bending — shear regions. Additionally, pitting on the
right half of the cross — section leads to a greater reduction in seismic performance compared to pitting on the lower half. To
address localized pitting, repair methods such as surface treatment and reinforcement strengthening are proposed, offering
practical references for the maintenance and rehabilitation of steel structures in corrosive environments.
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Fig.1 Schematic diagram of pitting corrosion
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Fig.4 Load displacement curves of each steel column
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Fig. 5 Load bearing capacity cycle number
diagram of each steel column
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Fig. 6 Stiffness cycle number diagram of each steel column
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Fig.7 Cumulative hysteresis energy consumption cycle
number diagram of each steel column
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Fig. 8 Simulation results of skeleton displacement curve
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Fig. 9 Simulation results of hysteresis energy dissipation
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