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Effect of the Replacement Ratio and Sources of Blast Furnace Slag Powder
on the Fundamental Properties of Recycled Fine Aggregates Based Mortar
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Abstract

In this study, the quality of blast furnace slag and the engineering properties of recycled aggregate based mortar
with variable replacement of blast furnace slag have been focused. Blast furnace slag(BS) manufactured in various
areas in Korea were prepared for this study. For the investigation results, 4 types(among the all of 9 types) of the
experimental results were identified as below the standard level when using blast furnace slag chosen from different
factories. Especially the particle size of the blast furnace slag was considered as the largest problem. When using BS
in the recycled aggregates based mortar, the increase amount of blast furnace slag, increased the fluidity but delayed
the setting time and decreased strength at early age. Based on the relationship of the amount of BS and the
engineering properties of mortar, this study found that the amount of SOs; and L.OI affect the setting time, 3 days
strength and 91 days strength to the certain standard level.
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Figure 1. Position of the sampling of BS
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Table 1. Experimental plan

Factors Levels
W/B(%) 50
B:S 1 1:3
- Producing Factory
Mixture of BS 9 BS1 ... BS9
BS Ratio For Series
of OPC (%) 3 0. 25, 50
Flow
Fresh Mortar 2 Setting Time
Test C(ompressive Streng)th
3, 7, 28, 91 days
Hardened Mortar 2 Flexural Strength
(3, 28 days)
Table 2. Mixing proportions of mortar
5.5 WB Series Unit Content (kg/m®)
' (%) of OPC OPC BS' RFA W
O(plain) 451 0 1 367 226
1:3 50 25 338 113 1362 225
50 226 226 1359 224

= For the experimental plan,bs1-bs9 are divided into 9 levels

Table 3. Physical properties of cement

Sound Setting Time Compressive
Density  Fineness ness (min) Strength(MPa)
3 2
(glem®)  (cmTg) %) riid Frel 3 7 28
days days days
3.15 3 390 0.05 20 35 248 393 59
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Table 4. Physical and chemical properties of BS

Ty%e of Dens%ﬁ/ B|ag‘| L.O.l Chemical COmpOSmOn (%)
S (g/em (emg) (%) SIO, Ca0 SOs AlO; Fe:0s Cl
BS1 2.90 3 906 0.05 59.7 246 1.14 15.4 047 0.010
BS2 2.88 3 950 0.05 434 36.6 267 125 045 0.005
BS3 2.87 3 850 0.62 452 337 2.21 12.2 033 0.010
BS4 2.88 3 804 1.54 418 36.4 367 12.1 052 0.008
BS5 2.89 3 820 0.88 418 347 2.10 126 045 0.004
BS6 291 3 557 0.08 410 36.2 145 139 0.71 0.003
BS7 2.90 3 440 0.18 438 356 141 13.1 0.64 0.005
BS8 2.87 3 907 0.10 39.7 385 139 14.1 072 0.002
BS9 291 4 378 0.32 26.5 456 226 16.7 048 0.001
Average 2.89 3 857 0.42 426 358 203 13.6 053 0.005
Standard 0.02 262.7 051 85 54 0.80 1.58 0.13 0.003
S aS! 281 4000~6000  30) R~42  R~45  40] 7~16 0.1~15 002,
Table 5. Physical properties of aggregate Table 49} 72t} o7|4 HE ZZ EAX]= KST2AT} H]
. Water Passing —2lod o Aol ol Lo 27
Type '(3;2;'?)’ F.M Absorption 0.08mm j‘o]—”\*‘b}’ o Ksoﬂ T8 ] W = ACIHT O'LJ- H]
_ L Raoly Seety  msjgck & g@&}«ﬂw 7 3% BSe| BASAAZ
' ‘ ' ' KSyt2olut ACI 788 B4 WHEshe 8352 oA
3. AT Y BA s T B 4 %PE‘E SOs7, ClIF, FesOsde] &
57 ol olar, 1Atk BUIESHs GHEe A7) 1}
3.1 BSS| B2 ¥ stats 54 Bheizdl, 2EolAE Al o] BalAs: %@% By
= 97 ¥4 B9l E8] 9 SR AF Axke E=24 BS 3% #2421 4 000~6 000cm?/gel BS9 171
200
gz | Be—0 BES=25 % K=143 BS=50 % H=149
B o =4.5[ g =4.7
% 140
I:E -
120 -
100

oPC

35

BS7 BSS8 BS9

BS1 BS2 BS3 B4

Cifferent types of BS

Figure 2. Flow with different types of BS
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Table 6. The correlation of BS’s physical and chemical properties and the quality of 50% BS based mortar

3day’ s 7day’ s 28day’ s 91day’ s 3day’ s 28day’ s
Flow Initial Final Compressive  Compressive  Compressive ~ Compressive Flexural Flexural
Strength Strength Strength Strength Strength Strength
Density 0.02245 -0.1418 0.01757 -0.1423 0.32898 0.27971 0.2721 0.09928 -0.1397
Fineness -0.1218 0.11543 0.08741 -0.0796 -0.021 -0.0924 0.1009 0.13804 -0.0561
LO. -0.1356 -0.0608 0.02006 0.44251 0.11208 -0.1073 0.166 0.16738 -0.1340
SOs -0.1038 -0.1427 0.40788 0.42968 0.07249 -0.0213 0.40075 0.35989 -0.1428
Cl -0.1131 0.0995 0.16308 -0.0903 -0.12916 -0.0586 -0.1186 -0.1003 0.20471
SiO2 -0.1395 -0.1963 -0.0984 0.14999 -0.13024 0.00047 -0.1424 0.04206 -0.0171
CaO -0.1309 -0.0461 -0.1156 0.06168 -0.10977 -0.02105 -0.1423 0.03238 -0.0574
AlO3 -0.1373 0.02072 -0.0907 -0.0263 -031139 0.06513 -0.0259 -0.0219 -0.1411
Fex0s3 0.00871 0.12048 0.15204 -0.03941 -0.14273 0.08251 -0.3622 0.07165 -0.1427
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