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Numerical Simulation on Seismic Performance Deterioration of Rein -
forced Concrete Columns Subjected to Chloride and Sulfate Attack

XU Chengyu, ZUO Xiaobao, YIN Guangji
(Department of Civil Engineering, School of Science, Nanjing University of Science & Technology,
Nanjing 210094, China)

Abstract: Aiming at seismic behavior of the concrete members in an aggressive environment, models
of materials subjected to coupling of chloride and sulfate attack were established. Based on Fick's law
and the relationship between ion concentration and deterioration degree of concrete obtained from the
experimental data, a constitutive model of the corroded concrete was introduced. Faraday's law and
characteristics of the steel bars under chloride attack were combined to determine the area loss of steel
bar. With these damage models, the degradation of reinforced concrete columns in aggressive environ-
ment was analyzed as an example by numerical simulation with OpenSees. The results show that the
bearing capacity and stiffness of the investigated reinforced con-crete columns deteriorate with the in-
crease of service time. For components serving for a comparative short time, they tend to have higher
ductility and better performance in resisting low-cycle loading than they do at the beginning of service,
which will degrade if they serve for a relatively long period. Axial force plays a significant role in col-

umns' performance to resist lateral loads. To be specific, when columns merely serve for a short peri-
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od, they will be strengthened with their bearing capacity to resist moment or lateral force if carrying a

larger axial load, which will not be observed when columns serve for more than 30 years. But however

long service time of the column is, a larger axial load will reduce its capacity to deform and consume

energy, which has great influence in seismic performance.

Keywords: seismic performance; chlorine ionj; sulfate ion; numerical simulation; axial compression
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Fig.1 Constitutive model of the corroded concrete
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Fig.2 Geometric model of corroded steel bar
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Fig.3 Mesh of column cross-section and diagram of constitu-

tive model
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Fig.5 Reinforced concrete column section and load diagram
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Fig.8 Moment-curvature curves of the control section
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