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An Experimental Study on Freezing and Thawing Resistance
of Fly Ash Concrete
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ABSTRACT: It is generally known that the concrete structure subjected to severe environment is much affected by the corrosion of
reinforcement, the freezing and thawing action of concrete structure. The main objective of this study is to investigate the freezing and
thawing resistance of concrete including fly ash. The effect of the air content in concrete using fly ash is investigated. The experimental
study is conducted for 10 mix-ratio cases of concrete of which variables are content of flv ash, concrete compressive strength and
containment of air-entrained admixtures. Test results show that the freezing and thawing resistance improves as the amounts of fly ash
increase, and concrete with air-entrained admixtures has good freezing and thawing resistance. The concrete with fly ash is to be
included air-entrained admixture according to content of fly ash in order to increase the freezing and thawing resistance.
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Table 1 Mix ratios of concrete
Design Mix proportions (kg/m")
strength Mixtures Binder Fine Coarse
2 W/B Water AE admixture
(kgffem’) Cement Fly ash aggregate aggregate
24FA0 371 0
24FA10 3339 37.1
240 24FA20 0.542 201 296.8 74.2 628 1,077 )
24FA30 259.7 111.2
24FA10A 3339 A e 0.11
60FAQ 520 0
60FA 10 468 52
600 60FA20 0.315 164 416 104 728 937 )
60FA30 364 156
60FA10A 468 52 0.16
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Fig. 3 Air content of concrete including fly Ash
Table 3 Test results of concrete strength
Mixtures Concrete compressive strength(28 days), kgf/ om’ Std. D c v
Specimen | Specimen [I Specimen I Average
24FA0 2430 262.0 246.0 250.0 102 4.1
24FA10 2510 2440 268.0 254.0 12.3 49
24FA20 2210 197.0 203.0 207.0 12.3 59
24FA30 171.0 202.0 182.0 185.0 15.7 8.5
24FA10A 250.0 262.0 267.0 260.0 8.7 34
60FAQ 614.0 635.0 615.0 621.0 11.8 1.9
60FAIO 605.0 634.0 512.0 617.0 15.1 109
60FA20 580.0 574.0 605.0 586.0 16.4 28
60FA30 462.0 4400 425.0 442.0 18.6 4.2
G60FA10A 602.0 595.0 634.0 610.0 20.8 34
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