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Frost-effect

Frost-effect

Fig. 1. Schematized representation of a one side
and a two sides frost reaction
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Fig. 2 The incline of concentration of the chloride content is lowering the freezing point and
is considered as the reason for the follow-ing freezing of an intermediate zone
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Table 1. Total air-void contents for concrete

with high frost-resistance

concrete with largest
concrete composition grains of

7w 30mm  50mm

contents(Ckg/m*) of cem-

ent + fine — grains up to
02mn

watercontents(1/m®) up
to

finemortar contents(gra-
ins up to 02m+water)| 38 30 26

in volume %

500 400 300

210 170 155

total air-void contents of

concrete in % (average-| 45 35 30

value at least)

Fig. 4. Concrete resisting t© the freezing-thawing
alternating. Microscopic examination with
an embedded fluorescent material.

Black : aggregates,

White : cavities, here spherical air pores,

Grey : cement stone
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Fig. 6. Electronic scanning microscope photo of
air-entrained concrete : with hollow micro

spheres
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Fig. 7. Length change of a far-going hydrated,
water saturated cementstone(W/C=065)
without and with 16% air void during the
freezing-thawing alt®ernating
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Fig. 8. Effect of air-void contents on the frost res-
istance of concrete out of different cements
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