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Evaluation of Relationship between Strength and Resistance to Chloride in
Concrete Containing Fly Ash with Ages

Yong-Sik Yoon', Jae-Sung Park’, Chul-Sung Hwang®, Seung-Jun Kwon™™*

Abstract: Fly ash(FA) which is a byproduct in the coal combustion in thermal power plant contributes to pore structure densification due to pozzolanic
reaction, and this leads to long-term strength development and excellent resistance to chloride penetration. In the work, compressive strength and
chloride resistance in OPC(Ordinary Portland Cement) and FA-based concrete are evaluated, and the relationships are investigated considering ages.
For the work, 3 different W/B (Water to Binder) ratios of 37%, 42% , and 47% are prepared, and 3 substitution ratio of fly ash(0%, 30% , and 50%)
are considered as well. At the age of 28 days and 180 days, test results of compressive strength, diffusion coefficients based on Tang's method, and
passed charges referred to ASTM C 1202 and KS F 2711 are obtained. With increasing replacement ratio of FA and decreasing W/B, the resistances
to chlorides(diffusion coefficient and passed charge) are improved, and the results at the age of 180 days decrease to only 15% level at the age of 28
days due to pozzolanic reaction in FA 50 mixture, which shows that resistance to chloride is much dependent on age effect than strength development.
After 180 days, more clear linear relationships are observed between strength and resistance to chloride.
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Table 1 Mix proportions for this study

WiB Unit weight(kg/m®) op
(%) 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 1.4
1;'8 42 168 280 120 768 953 12
47 168 250 107 820 939 1
37 168 227 227 662 950 1.5
1;'8 42 168 200 200 685 982 1.3

47 168 178 179 703 1008 12

Table 2 Properties of aggregate

ftems Ginax Spec1.ﬁc Absorption
(mm) gravity %) FM.
Types (g/em’) ’

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 obeabonic g 1.08

Acid
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Table 4 Conditions for rapid chloride penetration test

Table 5 Evaluation standard of total passed charge

Condition Levels Total passed charge(coulomb) Chloride ions permeability
Cathode 0.5 Mole NaCl >4000 High
Electrolyte

Anode Saturated Ca(OH), 2000~4000 Moderate

Applied voltage(V) 30 1000~2000 Low
Thickness(mm) 50 100~1000 Very low
<100 Negligible
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Rubber cap

Cell 1 Cell 11

Fig. 1 Diagram of chloride diffusion Cell
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Fig. 2 Diffusion coefficient with W/B ratio and Curing period
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Fig. 9 Relation between compressive strength and chloride resistance
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