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A Study on Frost Damage of Concrete,
Especially on the Role of Cracks
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Abstract

The Amount and extent of the cracks observed on the surface of concrete were measured
by using test specimens exposed to the outdecors in Sapporo, and the process of the crack
formation caused by frost action was discussed based on the measurements.

Two series of freezing-and-thawing test were carried out in order to confirm the results
obtained in the exposure test. In the first test series, specimens reinforced by crimped wire
mesh were loaded with shear load until visible hair crack was obsered. And specimens without
reinforcement were exposed to several kinds of drying conditions in another test series. After
these treatments, both specimens were subjected to freezing-and-thawing, and influences of
cracks on the frost damage of concrete were. investigated.

The following conclusions regarding the role of these cracks on frost damage of concrete
seem to be reasonable.

(1)Visible cracks observed on the surface of concrete are caused by the expansion of the interior
and not by the direct action of the freezing-and-thawing.

(2) The acceleration of frost damage derived from the cracks mainly arises from the penetration
of water into the concrete from the surface.

(3) The action, which enlarges cracks during the freezing process, does not play a too siguific-
anut role in frost damage of concrete.
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