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ABSTRACT : Whereas commonly used to make concrete having rich water contents as binder or
mineral admixture, blast furnace slag has been rarely applied to manufacture in concrete based products
having poor water contents. This study, for the multi-recycling of blast furnace slag, is to analyze strength
enhancement mechanism of concrete based products using blast furnace slag.

The results of this study are following. We found that blast furnace slag is very effective mineral
admixture to manufacture high strength spacer having over 400kgf/cm’ in compressive strength. Also,

enhancement of strength by blast-furnace slag are responsible to densified grading and pozzolanic reaction.
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Table 1. Chemical properties of cement, blast
furnace slag, and fly ash (%)

Type |SiO2 | AlOs{ CaO | MgO [ TiO2 | NaxO| K0 | Fex05 1505

OPC|20.7] 52 {624 47 | 03] 01 |10 | 31 |24

BS (331|139 [423| 69 | 13020031} - -

FA |59.0| 198 |23 | 1.5 | - - |25} 47 |03

OPC : Ordinary portland cement

BS : Blast furnace slag FA : Hy ash
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Fig 1. Variations of compressive strength according to
curing age (OPC:.Cement, BS:Blast furnace slag)
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Table 2. Experimental design and mix proportion

Replac-|  Proportion of weight {o/wt)
ement
W .
(0/‘3) propor-| Cem- FBlast Crushed| River W Test items
tion of | ent urnace Gand | Sand ater
BS(%) Sog
0 |2369| - 1835 {4999| 6.81 Co )
mpressive
%7 20 |1895| 474 | 1835 {4999| 6.81 strength
Tl 30 [1658] 711 | 1835 {4999 6.81 |(Test Age : 1,
20 [1422] 948 | 1835 |2999] 681 |> 7 2B days)
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Table 3. The experimental design to analyze high
strength effects by BS

Experimental Factors Levels| Test methods
Replacement
tion of SS 0, - Compress
Filler | PTOPOT " | 30%
BS, and FA strength
Effect
Curing temperatur 20, | (1, 3, 7days)
g temperatire| gy
) Replacement 0, » Compress
Optimum proportion of BS | 30% strength
Grading (1day)
Effect Water,/Binder 23: - Test for
33% compaction
Pozzolanic Replacement 0,
. proportion of BS | 30% - X-Ray
Reactivity
. 20, - DT-TGA
Effect | Curing temperature o
80C
OPC : Ordinary portland cement SS : Stone sludge
BS : Blast furnace slag FA : Fly ash
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Table 4. Physical properties of cement

| Time of set . Compressive strength
ey )| DA Gt/
avi cm’
FY il [Final | 8 0 | 67 | o
315 3:14 | 550 | 3,465 202 245 | 308

Table 5. Physical properties of BS

Spe- | Blain Activity | Chl- Tgni-
dific zr;f'é index (%) oride Alla| tion | | SO
gra- (et Flow(%) 7 | 28 | ion |linity | loss %) (%)
vity | /g) days{days| (%) (%)

289 [4438] 99 89 {108 0.001| 1.87 | 03 | 78 | 04

N

Table 6. Physical properties of fine aggregate
Types of Max Specific Wa’ter‘ Soild U?nt
fine size | FM ., |absorptio] volume | weight
grawty 0 [ K
aggregate | (mm) n (k) | (0 |kg/ )
River Sand| 25 |247| 264 136 %9 | 145

Crushed
sand

50 [311] 263 0.89 5.1 1.5
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Fig-2 Grading curve of fine aggregate
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- L ,(lo't/hQ! (about. 3T /hr) rding to replacement proportion of BS
&) L
°q5 & Replacement Compressive strength (kgf/cm’)
= &0 proportion of
S BS 1day | 3 days | 7 days | 28 days
Q 40 +
£ 0 339(100) | 356(105) | 374(110) | 389(115)
F 209 . 20 364(100) | 393(108) | 408(112) | 432(119)
g Lai ; L Stea . Alr 30 413(100) | 422(102) | 479(116) | 498(121)
0 4 g8 121w 20 24 28 40 407(100) | 414(102) | 435(107) | 485(119)
Time (hr) () : percentage
Fig 4. Curing method
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Fig-5. Variations of compressive strength according
to replacement proportion of BS
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(a) Cement (Air curing) (b) Cement (Steam curing)
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Fig 11. Analysis results of X-Ray diffraction accor-
ding to binder types and curing conditions
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