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ABSTRACT

Recently, to consider financial and constructive aspect usage of Admixture such as Blast-Furnace Slag
and Fly-Ash, are increased. Also the use of cold-weather—concrete is increased.

Blast-Furnace Slag, a by-product of steel industry, have many advantage to reduce the heat of
hydration, increase in ultimate strength and etc. But it also reduces early-age strength, so it is
prevented from using of Blast-Furnace Slag at cold-weather—concrete.

In this study, for the purpose of increasing usage of Blast-Furnace Slag at cold-weather-concrete, it
is investigated the strength properties of concrete subjected to frost damage for the cause of early age

curing.

The factors of this experience to give early frost damaged were Freezing temperature(-1, -10, -15 C),
Early curing age(0, 12, 24, 48 hour), Freezing times(0, 12, 24, 48 hour).

According to this study, if early curing is carried out before having frost damage, the strength of
concrete used admixture, subjected to frost damage, is recovered. And that properties are considered, the
effect of using admixture like blast-furnace-slag, is very high

Keywords : blast-furnace slag, frost damage at early age, compressive strength
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Table 1 Mix proportion of concrete

Fig. 1 Process of study
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Mix &
manufactured
specimens
———
20+2C
Sealed curing
’ Freezing
Water curing Early curing || Temperature (C)
age age () -1, 10, =15
3, 7, 28 day 0, 12 24 48 Age ()
12, 24, 48
Compressive
strength
age 3, 7 day
Compressive COmDreSilve
strength strengtl
28 Day

W/B .Target Dosage. qf s/a Repla}ce ratio of Unit weigght
%) No. eur—z:;r;tent AE'D(I?/S;ZICIZGI‘ %) admixture (%) (kg/m")
0 o FA BS C FA BS S G
ST 0 0 348 - - 830 942
BS 0 0 313 - 822 936
50 BS10 47.0 10 10 278 35 65 822 934
BS20 20 244 70 820 934
BS30 30 209 104 820 934
BS 0 0 408 - 739 910
BS10 45105 05 10 362 45 739 910
40 BS20 40 10 20 317 ® 91 736 907
BS30 30 272 136 736 907
BS 0 0 261 - 882 926
BS10 10 232 29 882 923
60 BS20 490 10 20 203 2 58 382 923
BS30 30 174 87 332 923

* FA : Fly ash BS : Blast-furnace slag
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Table 2 Experimental program

Table 3 Property of material

W/B (%) 40, 50, 60
. Blast-furnace-slag
Types of admixture
Concrete ype Fly-ash
Target air-content (%) | 45 £ 05
Target slump (cm) 15 = 25
c " Temperature -1, -10, 15T
ause o -
Freezing Early curmg age 0, 12, 24, 48 (h)
Freezing time 0, 12, 24, 48 (h)
Air content
T ¢ Fresh concrete Stump
'est 0 Setting time
1tems C ;
Harden concrete ompressive
strength

Gravity © 315

Cement | OPC | Brain : 3450’/
Mineral FA Gravity : 2.22
admixture Brain : 3,610 cm¥g

Gravity : 261, FM : 264
Water absorption : 0.64
Gravity : 263, FM : 6,68
Aggregate | Crushed stone | Water absorption @ 1.03
Max. size @ 25mm

Sand Washed sand

Chemical . ]
admixture AE plasticizer | Ligno-sulfonate

Table 4 Property of BFS
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Gravity 2.85
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activity 7 day 70
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Fig. 2 Setting time
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Fig. 3 Compressive strength at early age
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