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Evaluation of Apparent Chloride Diffusion Coefficient of Fly Ash Concrete
by Marine Environment Exposure Tests

Yong-Sik Yoon', Hee-Seob Lim’, Seung-Jun Kwon’ *

Abstract: In case of RC(Reinforced Concrete) structures which are constructed in coastal areas, chloride ions in sea water corrode the steel rebar in
concrete. Especially in coastal areas, RC structures are affected by not only immersion of sea water, but also tidal of sea water and airborne chloride
ions. In this study, marine environment exposure tests are conducted, considering 3 types of exposure environments(immersion zone, tidal zone, splash
zone) and the exposure periods of 180 days, 365 days, and 730 days. Also, the concrete mixtures for this study are established, considering 3 levels
of W/B(Water to Binder) ratio(0.37, 0.42, 0.47) and 2 levels of substitution rate of Fly ash(0 %, 30 %). In all exposure environments, Fly ash concrete
has lower apparent chloride diffusion coefficients than OPC concrete. It is thought that fly ash's pozzolan reaction improves chloride resistance of concrete.
Fly ash concrete has up to 63.5 % of decreasing rate in 180 days of exposure and up to 55.8 % of decreasing rate in 730 days of exposure, based on
diffusion coefficients of OPC concrete. As a result of evaluation about effects of exposure environments, apparent chloride diffusion coefficients of fly
ash concrete are evaluated in order of tidal zone, immersion zone, and splash zone. In tidal zone, It is thought that repeated cycles of wetting and drying
of sea water cause the diffusion of chloride ions rapidly.
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Table 1 Mix proportions for Fly Ash concrete

. . 3

W/B Unit Welght(kg/m ) Sp

(%) W C FA Fine Coarse (%)
Agg. Agg.

037 168 454 0 767 952 1.10
OPC 0.42 168 400 0 787 976 1.00
047 168 357 0 838 960 0.95
037 168 318 136 745 952 1.40
042 168 280 120 768 953 1.20
0.47 168 250 107 820 939 1.00
W/B : Water to Binder ratio, W : Water, C : Cement,
FA : Fly Ash, S.P : Super Plasticizer

FA
30

Table 2 Physical properties of fine and coarse aggregate

Items Guax  Specific gravity ~ Absorption FM
Types (mm) (g/em’) ) -
Fine aggregate - 2.58 1.01 2.90
Coarse aggregate 25 2.64 0.82 6.87
F.M. : Fineness Modulus
Table 3 Properties of super-plasticizer
Items Main . .
Types Type pH component Solid  Density
- Polycarbonic o
2000R Liquid 6.7 Acid 25% 1.08
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