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Experimental Study on Frost Resistance of High-Strength
Concrete Using Granulated Blast-Furnace Slag
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ABSTRACT

This study is to investigate for the frost resistance of high-strength concrete using
finely ground granulated blast-furnace slag with experimental parameters, such as
water/binder ratio, replacement proportion of granulated blast-furnace slag, air content and
methods of curing.

The high-strength concrete using granulated blast-furnace slag is effective to resist
frost and decrease scaling. The more increasable replacement proportion of granulated
blast-furnace slag is, the better the effect is. The high-strength concrete using granulated
blast-furnace slag needs hydrating adequately to prevent deterioration by drying in the
early curing period. The micro structure of high-strength concrete, increased to the pore
number with diameter of 0,03~0.1mm, is changed by using granulated blast-furnace slag,
but is presented differently according to water/binder ration and replacement proportion
of granulated blast-furnace slag.

Keywords : high-strength concrete, granulated biast-furnace slag, frost resistancemicro structure, freezing
and thawing
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Table 1 Experimental factors and levels

W/B Aiming Replacement .
Series %) air content | proportion of BS Curing method Test item
? (%) (%)
28 4] - Fresh Concrete
I 35 35 40 -Wat;r curing for | - Slump, Slump-Flow, Air conte
weeks - Hardened Concrete
55 60 - Compressive strength
2.0 o - Water curing for | | Dynamic modulus of elasticity
ek (Durability factor)
. i urability factor
a 35 35 40 Water curing for
weeks + Number of pore and pore
+Alr  curing for . .
5.0 60 weeks diameter{Liner Traverse Method)

* Granulated blast-furnace slag
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Table 2 Mix proportion of concrete and test results of fresh concrete

Aiming | Replacement Unit weight(kg/m®) Air
Series \?{}//1)3 air " Dmpo];tsion of (S ;8; 11(2531839 ]?)?S;:%E Stump content
6 co(n%e)n b 9V wr | o |Bstl| st | ot (%) agent (cm) %)
0 615 0 | 665 | 934 04 21.5 3.7
28 40 415 ) 172 | 368 | 246 | 659 {923 1.8 15 14.0 3.8
60 246 | 368 | 654 | 918 25 7.4 34
0 492 0 | 764 | 939 04 18.5 3.1
I 35 35 40 447 | 172 1295 1197 | 758 | 931 1.0 0.8 20.1 34
60 197 1295 | 756 | 926 1.8 184 3.5
0 313 0 | 906 | 947 06 22.0 4.7
55 40 487 | 172 1188 | 125 [ 903 | 942 05 1.1 20.9 5.5
60 125 | 188 1 900 | 939 1.8 21.7 4.9
0 4921 0 | 804|939 0 18.3 2.2
2.0 40 45.9 295|197 1796} 934 0 19.1 1.8
60 197295 793 | 928 0 16.6 1.7
0 492] 0| 764 939 0.4 18.5 3.1
il 35 3.5 40 44.7| 172 295|197 758 | 931 1.0 0.8 20.1 3.4
60 | 197 295 756 | 926 1.8 184 3.5
0 492 01724939 1.2 20.9 4.7
5.0 40 43.3 2951197 718 931 1.9 19.9 5.5
60 197 | 295| 713 | 928 3.4 17.1 4.9

» Wt water, C : cement, BS : granulated blast-furnace slag., S ! fine aggregate, G : Coarse aggregate

Table 3 Properties of using materials

Type Remarks

Ordinary
portland cement

Specific gravity @ 3.16
Fineness @ 3,320cm%/g

Binder
Specific gravity @ 2.90

Fineness : 6,080cm%/g

Granulated
blast-furnace slag

Fine Specific gravity @ 2.68
¢ River sand FM :.2.43
ageregaie Absorption : 1.17%
Specific gravity : 2.64
Coarse
te Crushed stone| FM : 6.69
aggrega Absorption : 2.82%
Chemical Superplasticize| Polycarboxylic ether type
admixture Surface active agent of

AE agent

rosin type
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