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Effect of Entrained Air on the Prevention of
Frost Damage of Concrete at Early Ages
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Abstract

This paper presents an outline of experimental studies on winter concreting to prevent
frost damage of concrete at early ages.
The drop of the measured data of concrete damaged by frost action at early ages from a curve
showing the relationship between the tensile strength and the dynamic modulus of elasticity of
sound concrete is remarkably large. However, the data after 28 days of curing are plotted on
the curve by healing of the concrete, although the values of tesile strength are not so high
compared with that of sound concrete. Therefore, it 1s desirable to measure the dynamic
modulus of elasticity combined with the tensile strength for the evaluation of properties of
concrete againt frost action. In the case of using ordinary coarse aggregate with a maximum
size of 20 mm, it is necessary to secure 4 % of the entrained air and more than 40°D D of
maturity for the prevention of frost damage at early ages.
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