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Stomata Parameter and Frost-Salt Resistance in Concrete

CHEN Yanwen ,ZHANG Yiteng ,BU Ke ,MA Rui

(School of Material and Engineering, Shenyang Jianzhu Univeristy , Shenyang , China, 110168 )

Abstract; In order to study influence of concrete stomata parameters on the salt-freezing resistance
of concrete , their changes before and after hardening and under the effect of freezing and thawing
of NaCl solution are analyzed. C50 concrete with 3% ,4.5% and 6% air content were prepared.
The air content of concrete is tested to analyze the pore changes of hardened concrete and concrete
after salt freezing by the bubble spacing method and MIP method. As the air content increases, the
average pore diameter of the concrete decreases, the specific surface area of the pores increases,
and the bubble spacing coefficient decreases from 340pwm to 230 pm,the number of pores with a
diameter of less than 50pm increased by 30% . In a NaCl salt solution with a mass fraction of 3%
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and 5% ,the bubble spacing coefficient in concrete with 3% ,4.5% ,6% air content all decreased

after 28 freeze-thaw cycles. The reduction value with 6% air content is smallest. In a NaCl salt

solution with a mass fraction of 3% , 14 anti-salt freezing cycles have a great influence on the frost

resistance of concrete. After 28 cycles,the bubble spacing coefficient and pore size distribution of

concrete tend to be stable. After 42 cycles,the bubble spacing coefficient is increased to the initial

value. The conclusion is that the evaluation of the frost resistance of concrete by hardened concrete

pore parameters is more accurate than the evaluation of air content. The initial salt freezing can

increase the compactness of the concrete. As the salt freezing time increases, the internal pores of

the concrete deteriorating structure and increasing air content can increase the frost resistance of

concrete.

Key words: concrete ; stomata parameters ; anti-salt freezing cycle ; porosity parameters
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Fig.1 Pore size distribution of hardened concrete
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Fig.2 Concrete bubble spacing coefficient
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Fig.3 pore structure of concrete after salt freezing at different salt solution concentrations
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