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Tab. 1 Main statistical random variable parameters
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Fig. 1 Fitting logarithmic normal distribution of chloride ion concentration on steel surface
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Fig.2 Variation of chloride ion concentration and reinforcement corrosion probability for different thicknesses with time
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Fig. 3 Variation of chloride ion concentration and reinforcement corrosion probability for different exposure conditions with time
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Fig. 4 Variation of chloride ion concentration and reinforcement corrosion probability for different water cement ratio with time
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Tab. 2 Results of powder tests for Lianyungang port and average concentration of chloride ions calculated by model

WHE/mm b c d e f g h i J Pt % BB %
20 0.292  0.343  0.460 0.273 0.220 0.528 0.425 0.399 0.474 0.398  0.381 0.480 3
40 0.127  0.277 0.254 0.227 0.188 0.388 0.223 0.409 0.374 0.367  0.283 0.3159
50 0.153  0.199 0.242 0.142 0.139 0.264 0.177 0.204 0.284 0.304  0.211 0.203 8
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Application analysis of probability model for chloride ion erosion distribution
in marine concrete structure

GAO Yuan, LU Chun-hua, YUAN Si-qi, CHEN Su-bi, YANG Jin-mu
(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China)

Abstract; As for the durability of the concrete structure, the problems of steel corrosion caused by chloride ion
erosion are common in the marine works. In order to accurately forecast and predict reinforcement corrosion and
structure durability degradation law, the basic idea of Monte Carlo is used, combined with MATLAB toolbox to
simulate the chloride ion concentration distribution around the surrounding reinforement bar. The analysis results
show that in a certain period of time (10 a, 50 a, 100 a) the chloride ion concentration around reinforced bar
obeys the lognormal distribution. The probability model of chloride ion diffusion is established. Judging the
reinforcement corrosion by a probability method, the accuracy can be greatly increased. At the same time, the
probability model is used to predict the concrete structure durability of the Lianyungang port service components,
and the results are in conformity with those of the field tests. And the risk assessment is made for the failure
probability of the concrete structure service life. Therefore, this model can provide a theoretical basis for the
nondestructive testing of the chloride ions content in concrete and for the judgment of steel-bar corrosion in the

marine concrete works.

Key words: Monte Carlo method; corrosion initiation; chloride ion concentration profile; probability model
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