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Study on Performance Evaluation of Concrete Using Electric Arc Furnace Oxidizing
Slag Aggregate

Hee-Seob Lim'™, Han-Seung Lee?

Abstract: As the shortage of concrete aggregates is intensifying, the development of alternative resources is urgent. As the amount of steel slag increases
year by year, attempts are being made to recycle slag into high-value-added products in order to develop an efficient resource recycling industry based
on slag and to obtain economic benefits. However, the use of electric arc furnace oxidizing slag (EOS) as building materials is practically limited because
it contains unstable materials. In this paper, physical properties of concrete were evaluated by using electric arc furnace slag aggregate. It has been
produced with two levels of general strength area W / C 45% and high strength area W / C 30%. Fresh concrete has been tested in air content, flow
and slump, unit weight. The properties of the cured concrete were investigated by compressive strength, bending strength and unit volume weight.
As a result of this study, strength of concrete increased with increasing EOS aggregate mixture.
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Table 1 Physical properties of cement

Setting time  Compressive strength

Type Density Blaine (h:m) (MPa)

2
cm”/
(em78) < il final  3d  7d 284

OPC 3.15 3,000 3:20 5:50 125 225 425

Table 2 Physical properties of admixture

- . Density
Type Main ingredient Form Color
yp gl (g/cmZ)
High performance Dark
water reducing  Polycarbonate  Liquid 1.05
brown
agent
Table 3 Physical properties of aggregate
o Crushed EOS
Division San
aggregate  Fine Coarse
Size(mm) 5 25 5 25
Density(kg/cm®) 2.59 2.61 3.58 3.60
Fineness Modulus 2.76 6.90 2.71 7.36
Absorption(%) 1.56 1.23 1.72 1.79

Table 4 Chemical composition of cement and EOS, aggregate(%)

CaO SlOz A1203 MgO F6203 MnO etc.

Cement 62.6 219 4.8 2.6 34 - 4.7
EOS 26.1 155 119 34 368 6.0 0.3
Sand 0.5 86.2 5.8 0.2 0.5 - 6.8

Crushed

72.1 157 1.5 33 - 2.9

aggregate
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Fig. 1 Grading curves for fine aggregate
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Table 6 Mixing design of concrete

Unit weight(ton/m’) Unit Volume
w/C S/a . 2 3 : -
Sample %) %) W c S1 S2 Gl QG2 AD Weight
(V] (V] 3
2.6 3.5 2.6 3.5 (ton/m’)
45(0-0) 810 - 914 - 438 2.30
45(0-100) 810 - - 1,230 4.38 2.62
45 47 180 400
45(50-100) 370 534 - 1,230 4.38 2.71
45(100-100) - 1091 - 1,230 4.38 2.90
30(0-0) 740 - 904 - 5.46 2.36
30(0-100) 740 - - 1,218 5.46 2.61
30 45 164 546
30(50-100) 370 498 - 1,218 5.46 2.83
30(100-100) - 1031 - 1,218 5.46 2.9

1: Washed sand

2: EOS(Electric arc furnace Oxidizing Slag) fine aggregate

3: Crushed aggregate

4: EOS(Electric arc furnace Oxidizing Slag) coarse aggregate

Table 5 Experimental plan of concrete

W/C(%) 45,30
Washed sand, Crushed aggregate,
Mix design Aggregate EOS(fine aggregate, coarse
aggregate)
. Fine aggregate (0%, 50%, 100%),
Replacement ratio Coarse aggregate(0%, 100%)
Slump, Flow, Air content, Unit
Fresh concrete .
. volume weight
Test item - - -
Hard concrete Unit volume weight, Compressive
strength, Flexural strength,

EOS : Electric arc furnace Oxidizing Slag
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Fig. 3 Test of fresh concrete
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Fig. 4 Effect of time on the pH of fine aggregate
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Table 7 Test results of Fresh concrete

. Experimental ~ Prediction
Slump Air . .
unit volume  unit volume
Sample Flow content . .
(mmm) %) weight weight
(ton/m’) (ton/m’)
45(0-0) 155 4.0 2.32 2.30
45(0-100) 160 3.9 2.61 2.62
45(50-100) 170 3.3 2.71 2.71
45(100-100) 171 3.1 2.90 2.90
30(0-0) 550 2.4 2.33 2.36
30(0-100) 560 2.0 2.61 2.61
30(50-100) 580 1.7 2.82 2.83
30(100-100) 585 1.7 2.95 2.99
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