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Analysis Technique for Chloride Penetration using Double-layer and
Time-Dependent Chloride Diffusion in Concrete
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Abstract: With varying conditions of concrete surface, induced chloride contents are changed and this is a key parameter for steel corrosion and service
life in RC (Reinforced Concrete) structures. Many surface enhancement techniques using impregnation have been developed, however the evaluation
techniques for chloride behavior through doubly layered media and time-dependent diffusion are rarely proposed.

This paper presents an analysis technique considering double-layer concrete and time-dependent diffusion behavior, and the results are compared with
those from the previous test results through reverse analysis. The chloride profiles from the surface-impregnated concrete exposed to atmospheric, tidal,
submerged zone for 2 years are adopted. Furthermore surface chloride contents and diffusion coefficients are obtained, and are compared with those
from Life365. Through consideration of time effect, the relative error decreases from 0.28 to 0.20 in atmospheric, 0.29 to 0.11 in tidal, and 0.54 to
0.40 in submerged zone, respectively, which shows more reasonable results. Utilizing the diffusion coefficients from Life365, relative errors increases
and it needs deeper penetration depth (e) and lower diffusion coefficient ratio (D,/D,) due to higher diffusion coefficient.
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Fig. 1 Schematic diagram of double-layer concrete
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Fig. 2 Concentrations for skin effect

Table 1 Mix proportions (Park et al., 2014)

Slump W/C  S/a Unit weight (kg/m*)

Mm% w ¢ s G

21 150 554 458 166 267 810 979
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Table 4 RMSE
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Atmospheric 0.32 0.25
Revised .
Life-365 Tidal 0.32 0.13
Submerged 0.49 0.34
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