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Effects of Air Entraining and Mixing on Concrete Performance

ZHAO Li-jun, WENG Jun-liang, FENG Zhong-xu
(Key Laboratory of Highway Construction Technology and Equipment of Ministry of Education,
Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: The effects of common forced mixing, vibrating mixing and mixing with air entraining
agent on homogeneity and air content of fresh concrete, compressive strength and pore structure
of hardened concrete were tested and compared. The results show that the homogeneity of
concrete by vibrating mixing and common forced mixing have little change with the addition and
increasing of air entraining agent, but the air content of the concrete increases and the
compressive strength decreases. The concrete made by vibrating mixing has higher air content
and compressive strength than that made by common forced mixing. Vibrating mixing and
common forced mixing with air entraining agent can improve the porosity of the hardened
concrete, but the harmless pores with diameters less than 100 nm in the concrete by vibrating
mixing increase significantly and the harmful large pores decrease, so vibrating mixing can
improve the air entraining effect, and increase concrete compressive strength. When the air
content (volume fraction) of concrete is required to be 3%, the required effect of air entraining
can be obtained only by vibrating mixing; when the air content is required to be higher than 3%,
vibrating mixing with air entraining agent is recommended.
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Fig.1 Principle of Test Mixer
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Fig.2  Actual Structure of Test Mixer
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Fig. 3 Relative Errors of Mortar Density in

Concrete by Different Mixing Methods
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Fig. 4 Relative Errors of Coarse Aggregate Quality in
Concrete by Different Mixing Methods
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Fig.5 Air Contents of Concrete by
Different Mixing Methods
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Fig. 6 7 d Compressive Strength of Concrete by
Different Mixing Methods
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Fig.7 Curves of Probability Density of Concrete
Strength by Different Mixing Methods
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Fig.8 Total Porosities and Average Pore Diameters of

Concrete by Different Mixing Methods
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Fig.9 Pore Diameter Distributions of Concrete by
Different Mixing Methods
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