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Evaluation of Time-Dependent Chloride Resistance in HPC Containing Fly Ash
Cured for 1 Year

Yong-Sik Yoon', Seung-Jun Kwon™*

Abstract: To control chloride attacks which is a representative deterioration in RC(Reinforced Concrete) structures, many studies have been conducted.
Above all, a method using mineral admixture was known to be effective for corrosion protection. In this study, durability test about chloride attacks
was carried out for concrete specimens containing FA(Fly Ash)-representative concrete mineral admixture and OPC concrete specimens considering
3 different levels of W/B(Water to Binder). Accelerated chloride diffusion coefficient tests referred to Tang's method, total passed charge tests referred
to ASTM C 1202, and compressive strength tests based on KS F 2405 were performed at each target age day. Also, based on previous studies of 28
days, time-parameter which is a key parameter for diffusion behavior is evaluated and its relations with compressive strength at the age of 365 days
is evaluated. After the age of 49 days, chloride resistance of FA concrete is much improved than that of OPC concrete, which arose out of stable hydrates
due to pozzolan reaction of fly ash. Time-parameter of FA concrete is evaluated to be about 1.5 times larger than that of OPC concrete. Also,
time-parameter of FA concrete has a linearly decreasing relation while that of OPC concrete has a linearly increasing relation with compressive strength
development.
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Table 1 Mix proportions for OPC and Fly Ash concrete

W/B Unit Weight(kg/m3) Sp
(%) W C FA Fine Coarse (%)
Agg. Agg.
37 168 454 0 767 952 1.1
OPC 42 168 400 0 787 976 1
47 168 357 0 838 960 0.95
37 168 318 136 745 952 14
FA 42 168 280 120 768 953 1.2

47 168 250 107 820 939 1.0

Table 2 Physical properties of aggregate

Items Gmax  Specific gravity ~Absorption

Types (mm)  (glem) I

Fine aggregate - 2.58 1.01 2.90

Coarse aggregate 25 2.64 0.82 6.87

Table 3 Properties of super-plasticizer
Items Main . .
Types Type pH component Solid  Density
2000R  Liquid 67 ‘ebearbonic g 1.08
Acid
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Acrylic pipe

Rubber cap Concrete specimen

Electro type : Cathode
0.5 Mole MaCl

! Electro type : Anode

1 Saturated Ca(OH),

Applied voltage : 30V !

Specimen thickness : 50mm !

Applied time :  hours :
1

Fig. 1 Diagram and conditions for Tang’s method

Measurement Zone

Fig. 2 Diagram for measurement zone of Tang’s method
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Table 4 Evaluation standard of total passed charge by ASTM C

1202
Total passed charge (coulomb) Chloride ions permeability
> 4,000 High
2,000 ~ 4,000 Moderate
1,000 ~ 2,000 Low
100 ~ 1,000 Very low
<100 Negligible
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Fig. 3 Evaluation of accelerated diffusion coefficient
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Fig. 4 Evaluation of passed charge by ASTM C 1202
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Table 5 Converted apparent chloride coefficient by accelerated
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W/B Apparent chloride coefficient ( x 107 m’/s)

(%0) 28 days  49days 180days 365 days
37 7.9 7.3 43 33
OPC 42 9.3 8.4 5.7 5.1
47 11.1 9.6 7.5 7.3
37 8.0 3.6 3.0 2.7
FA30 42 9.8 4.0 3.4 3.1
47 12.6 4.5 4.0 3.5
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Fig. 5 Result of regression analysis for time-parameter(m )
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Fig. 7 Evaluation of compressive strength by KS F 2405
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