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ABSTRACT

In lifetime estimation, the FEM analysis method is proposed for predicting corrosion failure time of concrete
structures exposed to sea-water. This study shows that the corrosion rate of rebar in artificial pore solution can be
transferred to the corrosion rate of rebar in concrete using the relationship between pore volume and concrete volume
by Jennings’ model. And this study considered the pitting corrosion effects of reinforcement bar on corrosion failure
analysis, rebar size to cover depth and nonlinear crack analysis. These analysis results have good accordance with
the experimental results of Williamson's work. This methodology can be applied to lifetime prediction procedure of
reinforced concrete structures and also gives more reasonable results of concrete cover failure time estimation of
reinforced concrete structures exposed to sea-water.
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Table 1 Corrosion current density

Chloride Corrosion o
concentration (mol/L) | current density (uA/cm®) D
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0.1 1.69 12.60
0.3 2.37 12.44
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Fig. 5 Uniform and pitting corrosion
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Table 2 Surface crack pressure f=27.5 MPa (MPa)
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Fig. 10 Stress distribution around rebar at failure
(Ps=failure pressure, MPa)
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Fig. 11 Crack elements around rebar

Table 3 Cover failure time(years)
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