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Effects of Micropores on the Freezing—Thawing Resistance of High Volume Slag Concrete
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Abstract

In this study, effects of micropores on the freezing-thawing resistance of high volume slag concrete are reviewed. Concrete was
made with slag which contains the ground granulated blast furnace slag(GGBS) and the pig iron preliminary treatment slag(PS) by
replacing 0, 40, 70 %, then compressive strength, freezing-thawing resistance, micropores were reviewed. Also, specified design
strength, target air contents were set. Deterioration was induced by using 14-day-age specimen which has low compressive strength
for evaluating deterioration by freeze-thawing action. As results of the experiment, despite of specified design strength which has
been set similarly and ensured target air contents, the pore size distribution of the concrete showed different results. Micropores
in GGBS70 specimen have small amount of water which is likely to freeze because there is small amount of pore volume of
10~100 nm size at 0 cycle which has not been influenced by freezing-thawing. For these reasons, it was confirmed that the
freezing-thawing resistance performance of GGBS70 is significantly superior than other specimens because relatively small

expansion pressure is generated compared to the other specimens.
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Fig. 1 Pore Size and Mechanism of Freezing—Thawing
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Table 1 Physical Properties of Used Materials

Materials Physical properties

Ordinary portland cement,

c Density : 3.15 g/em’, Blaine : 3,500 cm*/g

Ground granulated blast—furnace slag,

GGBS Density : 2.90 g/em’, Blaine : 4,196 cm®/g

Pig iron preliminary treatment slag,

S Density : 2.83 g/cm’®, Blaine : 4,000 cm”/g

Fine aggregate (Sea sand),
S Density : 2.56 g/em’, Maximum size © 5 mm,
Water absorption ratio : 1.01 %

Coarse aggregate (Crushed aggregate),
G Density : 2.67 g/em’, Maximum size © 25 mm,
Water absorption ratio : 1.39 %

SP Polycarboxylate Superplasticizer

Table 2 Chemical Properties of Used Materials

Chemical composition (%)

Materials
SiOz | AlbOs | FexOz| CaO | MgO | NaxO | KsO | SOs | LOI

C 20.70| 6.20 | 3.10 [62.20| 2.80 | 0.10 | 0.84 | 2.10 | 1.96

GGBS  [32.75[15.61| 0.50 |43.51| 4.41 | 0.25 | 0.49 | 0.04 | 2.44

PS 15.35| 1.21 | 240 |69.71| 1.52 | 0.10 | — | 4.20 | 5.51
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Table 3 Experimental Plan and Mix Proportion of Concrete
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Table 4 Specimens Exposed to Freezing—Thawing
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