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Anti-frost Property of Concrete with Different Dosage of Fly Ash
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(School of Environment and Architecture , University of Shanghai for Science and Technology , 200093 Shanghai , China)

Abstract: A hydraulic servo testing system was adopted to study the anti-frost property of
concrete with four different kinds of dosage of fly ash. Freezing-thawing cycles were conducted on
the concrete with different dosage of fly ash,after that uniaxial compressive tests were performed
and the change of the concrete mass was measured. The freezing-thawing damage evolution
equation of concrete was analyzed. The results show that the anti-frost property and anti-cracking
ability of concrete can be improved when a certain amount of fly ash is added. Moreover by defining
a damage variable, the damage degree of concrete with different volume of polypropylene fibers at
different temperature was analyzed quantitatively. The freezing-thawing damage constitutive
relation of concrete obtained in the paper provides some experimental and theoretical bases for the
future study on freezing life of fly ash concrete. In addition, the late strength of concrete with fly
ash is stronger than that of the ordinary concrete, which has a certain reference value for the
concrete application at low temperature in actual projects.
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Tab.1 Concrete composition kg + m™3
S KR AT BT Ko OBEIR oK
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4 322 1273 546 175 80 3)
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Fig.1 Uniaxial compressive failure modes of concrete after different numder of freezing-thawing cycles
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Tab.2 Mass of concrete specimens before and

after a freezing-thawing cycle

PER ik Gils Galg (Go-Gu)lg AW./%
10 2 350 2 308 42 1.78
20 2 364 2310 54 2.28
’ 30 2344 2249 95 4.05
40 2 363 2 262 101 4.27
10 2 362 2329 33 1.40
20 2342 2 292 50 2.13
1 30 2 361 2 288 73 3.09
40 2344 2244 100 4.26
10 2 351 2325 26 1.11
20 2 368 2 320 48 2.03
1 30 2 357 2291 66 2.80
40 2 357 2 261 96 4.07
10 2 359 2 335 24 1.02
20 2377 2331 46 1.94
% 30 2 365 2 294 71 3.00
40 2333 2239 94 4.03
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Fig.2 Stress-strain curve of concrete with diffrent fly ash ratios after different numder of freezing-thawing cycles
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Fig.3 Relation between the number of freezing-thawing cycles and the peak stress in concrete with different fly ash ratios
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Fig.4 Relation between the elastic modulus of concrete

and the number of freezing-thawing cycles
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Fig.5 Relation between the freezing-thawing damage

and the number of freezing-thawing cycle
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