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Seismic Capacity Evaluation of Corroded Reinforced Concrete Piers
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Abstract; In order to investigate the effect of steel corrosion on the seismic capacity of concrete bridge piers, a
numerical simulation method for the seismic capacity of corroded reinforced concrete (RC) piers was presented
on the basis of the effect of corrosion on the longitudinal reinforcement, core concrete and cover concrete. The
reliability of the method was verified by the existing corroded RC piers’ experiment. The OpenSees finite element
software was used to establish the calculation model of corroded RC piers and the Pushover method was used to
calculate the seismic capacity of corroded RC piers, and that method was used to calculate the seismic capacity of
corroded RC piers in three cases of only longitudinal reinforcement corrosion, only rusting of stirrups, both
longitudinal reinforcement and stirrups corrosion. The influence of steel corrosion on the seismic capacity of
concrete piers was studied, and the seismic capacity of RC piers with corroded longitudinal reinforcement and

stirrups was evaluated. The results show that the corrosion of the longitudinal reinforcement mainly affect the
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ultimate bearing capacity of RC piers and the corrosion of the stirrups mainly impact the ductility of RC piers.
The corrosion of the longitudinal reinforcement and stirrups have the greatest influence on the seismic capacity of
RC piers; the higher the corrosion rate of steel and the greater the earthquake intensity, the more serious damage
of RC piers.

Keywords: corroded steel bar; concrete piers; seismic capacity; seismic evaluation; numerical simulation
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