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[ Abstract ]

the chloride ion were taken into account. The reliability and service life of the concrete structure under chloride salt erosion were calcu-

Based on the two-dimensional diffusion model of chloride ions, the chloride diffusion coefficient and the randomness of

lated. In order to overcome the shortcomings of the traditional reliability sensitivity coefficient and analyze the influence of the chloride
ion diffusion attenuation coefficient and its randomness on the durability of the concrete structure, the dimensionless sensitivity coeffi-
cients of the reliability to the mean value and variability of random variables were derived based on the full derivative formula. The cal-
culation results show that ignoring the time-dependent degeneration of the chloride ion diffusion coefficient leads to a significant under-
estimation of the service life of the structure, without considering that the randomness of the age factor will significantly overestimate the
structural durability. The sensitivity analysis results show that both the chloride ion diffusion age factor of the concrete and the thickness
of the concrete cover play dominant roles in the concrete structure on its durability under the chloride salt erosion. With the increase of
service time, the influence of the age factor will exceed that of the thickness of the concrete cover.

[ Key words] concrete structure; chloride; age factor; reliability; sensitivity
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Table 4 Effect of average value of age factor on service life
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