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Performance Improvement of concrete using blast-furnace slag fine aggregate
Abstract

: Blast-furnace slag fine aggregate is industrial by-product, it is expected as a fine aggregate for concrete material

from the viewpoint of effective utilization of resources. Problems of blast-furnace slag fine aggregate when compared to

natural fine aggregate is the reduction in compressive strength at the age of early and increased bleeding amount and unit

water content of concrete. This study was to investigate the effect of the addition of silica fume and optimum mixing ratio

of blast-furnace slag fine aggregate and natural fine aggregate on how to solve the problem of blast furnace slag fine

aggregate.
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Table 1. Property of materials .
Unit contentlkg/m’] A
Meterial Remarks Abbreviantion Mix |W/B|s/a 5 s SP | AE | DEF | Sump | ¥
- S propotion| (%) | (%) | G [[(B*%) [ (B*%) [(B*%)| [cm] %]
Cement Ordinary portland cement  Density 3.16 g/cm OPC opc| sk NS BS
Admixture Silica fume Density 2.20 g/cma SF
NS100 | 50 | 45 || 152 | 304 0 833 0 1050 1.00 | 0.15 | 0.00 13.0 52
. Land sand Density 2.62 g/cm3 Absorption rate 1.09% NS
Fine aggregate BS100 | 50 | 45 [ 173 | 346 0 0 838 | 998 | 1.00 | 0.50 | 4.00 105 43
Blast-furnace slag fine aggregate Density 2.77 g/cm® Absorption rate 0.14% BS
Coarse aggregate|Crushed rock Density 2.70 g/cm3 Absorption rate 0.39% G BS90 50| 45 172 | 344 0 84 753 | 1001 1.00 | 050 | 800 80 48
A ontraining and water reducing agant pos BS80 |50 | 45| 165 | 330 | o | 169 | 674 | 1019 1.00 |050 800 | 80 | 47
Admixtures  |Air entraining agent AE BS70 50 | 45 || 159 | 318 0 255 | 595 | 1034 | 1.00 | 0.50 | 8.00 8.0 49
Antifoaming agent DEF SF3 50 | 45 || 162 | 314 10 253 | 590 | 1026 | 1.00 | 0.50 | 8.00 120 5.3

1: BHRHEET - Be(D) « 1K, 2: JFE 2 3 7 WS4,

3: HRHTL - #5& - 1A

477



TR 26 FE HAKRFEIFE FMEES

SHERUER

3.1 BEfikE

WZABLAICI 1T D AR &4 7k, BS100 iX

NS100 %) 20 (kg/m®) l-[@]-> 7=, BS100 & BS90 | [F)%%

L7 o723, NS O EDEEINI AN HALK DB

L7c, ZAUELNS ZIRAT D 2 LI L0 B ORLE Sy

TN ESNREMEDN H N -2 2 LICERT 5, 2B,

2 TORETERFEROBE (175kgim®) 1L FlE 572,

32 JY—FT42Y

WCEBEDT ) —F 4 JHRE5RT, BS80 &

BSO DT U —F ¢ > 7 HIZBSI00 DT ) —F 1 7

LV R&EL o7, BSIOTHT U —TF 1 ¥ 7RO

BIRIL 2%FEE Th ) RERBRITA N Aeh o7z, —

J7 SF3 LT U —F 4 7 H#H NS100 & [[% & 7x o7z,

3.3 EMEEE

Figure3 |ZJEMETRE B OFERZ~T, Ml 1 B Tl

4% BS Bl 1X NS100 # FlEl -7z, L2vL, 4 BSHELGD

Gk SF3 b K& < 7eo7e, #Min 3 BH U 51X

NS100 (2%t L, 4 BS EEEIXRZENENLL L L7577,

TR, BER T THEMIC S DA AKEYE DR L

frshs b,

3.4 Kiant

IEBELA ORIABREBEDOER EE T, KIOR

1.00mm L 1> 285 £ CIE NS100 A3 7a Al 2 i H LT

e bm <720, BSELA TIEBS100 23R H £ < |

SF3 Mt b 7e< 72> T %, Figures IZHLA Z & OK

TARIRRER R R R, — RN B4 72 SRS AR K B 2

FEo 2120% 250um L FREE L E ST DR,

NS100 DA BEFAN & e 7= 2,

4FLED

BS @ NS ITkf$ 5 NEIE#HEZ 70%I2L, U BT
a2 —L% A MIxE LNE 3%IRF L7-fd &L, 7Y

—7 4 ¥ 78D NS100%HL & & [R5 & 72 0, FEMETREE &

MG L B BRI%E EE o7,

[&EX#]

(1) SHI Dongsheng, fli:iidF 2 7 7 g 2 H LIz 27 Y
— h DJERGIRE I L OIS RIS 5 0F %8, B ARt gesy
SREE R SCHE N0.665,p1199-1204,2011

Q) BAR=a 7V —NL¥WE iz 7 U — b OB RS
PEOFHIM A LI BT DA 982 B 45 #,p115,2008

Figurel

Figure2

Figured |

478

X E
180
175 -
T 170 -
N
g 165 -
g 160 -
3 155 -
[
% 150 -
=
140 -
NS100 BS100 BS90  BS80  BS70
Mix propotion
Figure 1. Watar content per unit volume of concrete
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Figure 3. Compressive strength
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Figure 4. Air void distribution
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Figure 5. Air void spacing factor



