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Determination of Required Cover Depth of Concrete Exposed to
Simultaneous Attack of Carbonation and Chloride Ion

o F 4 goaM" oS
Lee, Chang—Soo Yoon, In—Seok Lee, Kyu—Dong

ABSTRACT

The most common deteriorating processes of concrete structures in the world-wide are
carbonation and chloride ion. In this paper, chloride profiles of carbonated concrete is predicted to
considering two layer composite model, which is based on Fick's 2nd law.

From the experimental result on combined deterioration of chloride and carbonation, it was
examined that high chloride concentration was built up to 3~5 mm over depth from carbonation
depth. The analytical modeling of chloride diffusion, which was based on the Fick’s 2nd law of
diffusion, was suggested to depict the relative influence of the carbonation depth.
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Table 1 Proportioning of concrete mixtures

Air Slump W/C S/a Unit weight (kg/m’) .
(%) (cm) (%) water Cement Sand Gravel
45 + 15 15+1 0.45 42 185 411 709.3 1030.0
45 + 15 151 050 42 185 370 697.3 1012.8
45+ 15 15+ 1 0.55 42 185 336 704.7 1024.2
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Fig. 1 Total chloride profiles in concrete under combined deterioration

200395 71 gGedES =

20 25 30

Depth from surface (mm)

(c) OPC, W/C 0.55

3 A



Deo,(p) = D, 7 (D

Table 2 Main parameters of carbonation for concrete with W/C ratio

W/C ratio D nd N B
0.45 0.64% 0.2180 0.2773 1375
0.50 1.2358 0.2348 0.2650 1354
0.5 2.2248 02395 0.2503 1344
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Table 3 Parameters of chloride diffusion for concrete

W/C ratio Carbonated concrete Uncarbonated concrete
Dai m Da m
0.45 11.689 0.2997 2.387 ) 0.2874
0.50 15.191 0.4910 4114 0.3425
0.55 30.268 0.5650 6.564 0.3436
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Fig. 2 Required cover depth
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