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Abstract : A major source of durability problems in concrete structures is the corrosion of steel by the damage of
passivity layer around steel bars. As chloride ion penetration is major cause of the destruction of passivity layer,
evaluation of depth and concentration profile of chloride ion is the essential factor for the service-life estimation of
concrete structure. To estimate chloride ion penetration characteristics, this paper on the basis of in-situ experimen-
tal data investigated the depth and concentration profile of chloride ion penetration. The core specimens are obtained
at air-zone, splash zone, and tidal zone in Wando, Masan, Incheon, Gwangyang, and donghae harbors. Colorimentric
method measured the chloride ion penetration depth and ASTM C 114 evaluated the concentration profile of
chloride ion. Based on experimental data, the influence of harbor location and exposure condition on chloride ion
penetration is evaluated.

Keywords : Durability, chloride ion, marine concrete, servicelife
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Table 1. Result of compressive strength
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Table 2. Ratio of total and free chloride concentration

Air zone Splash zone Tidal zone Average

Air zone Splash zone Tidal zone Average

Masan 42 28 31 34 Masan 0.50 0.52 0.52 0.51
Incheon 30 23 - 27 Incheon 0.74 0.51 - 0.63
Wando 28 23 22 24 Wando 0.46 0.55 0.50 0.50
Donghae 29 30 - 30 Donghae 0.69 0.49 - 0.59
Gwangyang 32 34 29 32 Gwangyang 0.78 0.61 0.66 0.68
Average (MPa) 32 28 27 29 Average 0.63 0.54 0.56 0.58
e o] Bt 27 A2 24 MPa g 2ol T Bt o]Z12 ©hatstel o] 237t FAll JaE o]
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Fig. 5. Result of colorimetric method.
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Fig. 7. Comparison of experimental methods (Gwangyang).
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Table 3. Ratio of chloride ion concentration by RCT and ASTM

Gwangyang Donghae
Depth Air  Splash Tidal ~ Air Splash Average
(mm) zZone  zone zone  zone  zone (%)
) 0 ) D) ()
10 -23.8  -12.7 6.0 257 -564 225
20 247 289 -26.8
30 -155  -30.6 -59.8  -353
40 1.9 -216 9.8
50 30 -262 -591 274
90 1.3 225 541  -25.1
130 -133 243 535 -303

Average (%) -155 234 -0.7 246 -565 -253
*Ratio (%) = (RCT data - ASTM data)/ASTM data
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