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Corrosion prediction of reinforced concrete structure in
marine atmospheres
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Structural Engineering and Earthquake Resistance, Ministry of Education, Xi’an University of
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Abstract: Reinforcement corrosion is an important factor influencing the service life of reinforced concrete
structures in offshore atmospheric environment. To study the effects of concrete carbonation and chloride
corrosion on reinforcement corrosion in offshore atmospheres, an engineering measurement of reinforced concrete
structures with varying ages was conducted. This assessment included measurements of compressive strength,
carbonation depth of concrete, surface chloride concentration, and corrosion depth of steel. Utilizing the obtained
measurements and prior research findings, a relationship model between concrete carbonation depth and
compressive strength was developed. Additionally, a prediction model for reinforcement corrosion depth was
established, taking into account both concrete carbonation depth and the surface chloride concentration of

reinforcement. Building upon these models, a damage plastic analysis of reinforced concrete frame columns with
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different ages and axial compression ratios was performed using Abaqus analysis software, revealing the seismic
performance variation of corroded reinforced concrete frame columns concerning service age and axial
compression ratio.

Keywords: reinforced concrete structure; reinforcement corrosion model; damage plastic analysis; concrete

carbonation; chloride corrosion
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Table 1 Measurement results of RC structures in service
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Fig. 1 Relationship between compressive strength and age of concrete
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Fig. 2 Relationship between carbonation coefficient and the presumption value of concrete compressive strength
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Fig.3 Relationship between chloride ion concentration on steel surface and service age
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Fig. 4 Relationship between corrosion depth and service age of steel reinforcement
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Fig. 5 Relationship between corrosion depth and surface chloride concentration of reinforcements
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Fig.7 Force model as well as section and reinforcement drawing of member
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Fig. 8 Analysis model of member
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Table 3 Improvement of ultimate bearing capacity of RC columns with different axial compression ratios
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Fig. 9 P-4 curve of member with different axial compression ratios and service ages
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Fig. 10 P-4 curve of member with varying service ages
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