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Strength Development and Freeze-Thaw Resistance of Concrete Incorporating High
Volume Blast-Furnace Slag Subjected to Initial Frost Damage
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Abstract

Concrete incorporating high volume blast-furnace slag placed in cold weather regions might be in
danger of initial frost damage because dependently on the mix proportions, the setting and the
hardening would be remarkably delayed. Therefore, this study investigated to effect of the degree of
frost on the strength development and the resistance to freezing and thawing of the concrete
incorporating blast-furnace slag when being subjected to freeze at early age. As the experimental
results, the concrete incorporating blast-furnace slag attacked by initial frost damage showed the
remarkable reduction of both the compressive strength development and the resistance to freezing and
thawing. Especially, the resistance to freezing-thawing of the concrete incorporating high volume
blast-furnace slag became much lower than that of the normal concrete.
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Table 1 Properties of cement and blast-furnace slag

Items Surface Density | Ig.Loss Chemical composition (%)
area R 0 ]
Type (cifg | & | O 510, ALOs Fe,0s Cao MgO 503
OPC 3,413 3.15 1.40 21.01 6.40 3.12 61.33 3.02 2.14
BS4000 4,150 2.92 0.05 33.80 14.50 0.40 42.00 5.80 0.20
BS8000 8,240 2.92 0.05 33.20 14.40 0.50 41.00 5.50 0.20
Table 2 Physical properties of aggregates
Items Densit Absorption Unit volume Abrasion
Tvoe Classification ( /aﬂ)y FM (‘V[; mass )
P & ° (kg/n?) °
Fine aggregate Crushed sand 2.53 2.71 2.64 1,597
Coarse aggregate | Crushed stone 2.85 6.87 0.98 1,703 13.5
Table 3 Mix proportions of concrete
Unit content(kg/ni)
Proportion name wiB Sla B SP AR
P %) ) W S G (BXWL.%) BXWL%)
C BS
BS00 35 40 175 500 - 629 1062 1.51 0.007
BS4000-50 35 52 175 250 250 809 841 1.26 0.007
BS4000-70 35 52 175 150 350 806 838 1.26 0.007
BS8000-50 35 52 175 250 250 809 841 1.35 0.005
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