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Abstract

Due to increasing use of concrete as the main construction material of projects and essential role of
cement in production cost of concrete, as well as considerable amount of dust produced in steel making
and casting plants, we tried to investigate the impact of these materials on compressive strength,
performance and water absorption percent of concrete with keeping constant water-cement ratio and
replace the dust with 5, 10, 15 and 20 percent of ratio of cement weight. For this purpose, 144 samples
with constant ratio of water to cement produced and investigated in age of 7, 28 and 90 days. The results
of experiments show that the addition of this dust in addition to increasing efficiency, increased
compressive strength of concrete in some cases even up to 10%. Replacing the dust also reduces the
environmental impacts of cement production and reduces problems and costs resulting from the

elimination of the dust.
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Physical & Chemical Analysis

" Cement Type 2"
. . Standard . .
Chemical Analysis Value Physical properties
. . Setting . Standard
S102% 22.00+04 |20% Min. Time Minutes Values
AlI203% 5+0.3 6 % M ax Initial Sett. | 95+ 5 45 Min.
Fe203% 3.82+0.2 6 % M ax Final Sett. 150+ 10 | 360 Max.
Ca0% 64.00 + 0.5
. Standard
Mg0% 1.9+£0.2 5 % Max Fineness (Cm2/gr) Values
S03% 15+02 |3 % Max | |Blaine 2800 £ 12800 Min,
K20% 0.49+0.2
Standard
Na20% 0.25+0.15 AUTOCLAVE% Values
0.019 +
0
Cl1% 0.001 0.14+0.1 0.8 Max.
Insoluble 0.75 %
Residue 0.46+0.2 M ax
Compressive Strength | Standard
0,
L.O0.1% 1.0£0.2 3 % M ax (Kg/Cm2) Values
L.S.F 91.00+1.0 3 Days >=170 100 Min.
C3A% 6.5+1 5-8% 7 Days >=275 | 175 Min.
CaOfree 1.2+£0.2 28 Days >=370 | 315 Min.
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LF jo8 il bl
Compressive Strength (Age)
Sample 7 28 90
aalis 232.1 282 310.5
10% 288.45 318.5 353.5
30% 195.2 225.5 247.5
EAF jo5 Sl bmbs
Compressive Strength (Age)
Sample 7 28 90
sals 232.1 282 310.5
10% 134.45 165 189
30% 130.15 149.5 180.5
Sl Jb oy (ol bl
Compressive Strength (Age)
Sample 7 28 90
asls 232.1 282 310.5
10% 260.3 284 330
30% 175.65 210.5 225.5
NC jog Gl b bs
Compressive Strength (Age)
Sample 7 28 90
asls 232.1 282 310.5
10% 180 249.5 262.5
30% 108.45 127.5 154
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Particle Blaine

Sample Name Fe P | Al203| Si0O2 | MgO | CaO | V Mn | TiO2 Densit (cm2/g)

P % | % % | % | % | % | % | % | % (g/cm33)’ (Specific

Surface)

LF adolaigns | 26.14 | 0.028 | 1.92 | 9.438 | 8.462 | 13.41 | 0.006 | 3.526 | 0.084 | 3.41 3398

LF agil aigei | 29.38 | 0.026 | 2.058 | 9.546 | 9.282 | 13.01 | 0.003 | 4.02 | 0.17 | 3.52 3275

Material 35.62 | 0.094 | 1.772 | 6.624 | 5.091 | 22.14 | 0.078 | 0.109 | 0.161 | 3.4 2267
Handling

EAF aJsl sigei | 23.06 | 0319 | 0.529 | 3.186 | 4.737 | 12.32 | 0.061 | 0.368 | 0.147 | 3.02 3112

EAF a6 aigei | 27.42 | 0182 | 0687 | 4 |3.927 | 13.87 | 0.065 | 0371 | 0.076 | 3.06 2635
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EAF 15*15*15 7464 7323 141 1.90%
5%

LF 15*15*15 7723 7585 138 1.80%
5%

EAF s 0
30% 15*%15*15 7670 7516 154 2.00%
LF ren 0
30% 15*15*15 7623 7473 150 2.00%
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