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ABSTRACT

Durability is a major concern in the design and construction of concrete structures which are located in the sea
environments. In particular, the combined action of chlorides, sulfates, and carbonation may influence greatly the
deterioration behavior of concrete structures. The purpose of the present study is to explore the diffusion
characteristics of chloride ions in concrete structures under combined deterioration conditions. The present test
results indicate that the chloride penetration into concrete structures is more pronounced under combined attacks of
chlorides, sulfates and carbonation. The diffusion coefficients and surface chloride contents were found to increase
under combined multiple deterioration conditions. The present study provides quantitatively the penetration and
diffusion characteristics of chloride ions in concrete structures under various deterioration conditions. The results of
present study may be efficiently used for the realistic design of concrete structures under combined deterioration
conditions.
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Table 1 Mixture proportions for test series .
(unit : kg/m”)

| To /9| Coment| 3 | Watr| |0
ngéo T%De 450 | - | 171 | 621 | 1034

Lﬁfm 038| 450 | - | 171 | 621 | 1034

LIB& Type 360 | 90 | 171 | 609 | 1014
oo 042] 405 | - | 170 | 63 | 1088
HIFAQO

> Concrete strength ;
N : fa = 280 kgf/cnf
H : fo = 380 kgf/en

> Type of cement ;
1 : Ordinary portland cement
5 ! Sulfate-resisting cement

> Replacement ratio of admixtures
FAOO : Fly ash 00 %
FA20 : Fly ash 20%

Fig. 1 Test series identification
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Fig. 2 Chloride profiles for various mixtures under cyclic one-week in chloride solution and one-week in

dry condition
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HIFAQO 52445 001058922 | 0.00686834
H5FAQ0 51465 | 0.01257033 0.00683434
HOFA20 1.6051 0.01581358 0.00919732
NSFAQD 74280 0.01099603 0.00686511
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