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A Study on the Application of the Electric Arc Furnace
Slag Aggregate in Concrete

2 TEE"

Moon, Han-Young Yoo, Jung-Hoon

ABSTRACT

Compared with the BF slag, the EAF slag has expansion due to the reaction with water
and free CaO. Therefore it is specified in Concrete Specification that the EAF slag
aggregate must not be used in concrete. Because of this reason it is unusual to use the
EAF slag aggregate in concrete.

The EAF slag aggregate treated with accelerated and water aging was comparatively
satisfied with fundamental properties, which are specific gravity, unit weight, abrasion and
immersion expansion ratio, as concrete aggregate. Therefore when we measured the
compressive strength till 28 days, we found that the mortar and concrete replacing the
natural aggregate with the EAF slag aggregate by 4 steps had better results than the
concrete using the natural aggregate in a view of the compressive strength. But at 91
days, concrete using the EAF slag aggregate had no difference with it using the natural
aggregate.

Keywords @ electric arc furnace slag aggregate, free CaQ, aging, expansion, immersion
expansion ratio,
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Table 1 Chemical composition and physical properties of cement

Si02 Al2O3 Fez03 CaO MgO SOs3 Ig.loss Specific Specific area

(%) (%) (%) (%) (%) (%) (%) gravity (onf/g)

20.3 6.2 3.2 62.4 3.0 2.0 1.9 3.14 3.265

Table 2 Chemical composition of EAF slag aggregate (%)

Items . .
Kinds SiO2 Al2O3 T - Fe CaO MgO SOs3 K20 NaxO TiO:z Mn03 P05
EAF slag A | 20.85 9.22 17.49 } 25.82 7.50 0.17 | 0.24 0.00 1.80 8.50 0.30
EATF slag B | 14.95 7.70 28.73 | 20.45 5.99 1.10 0.08 0.13 1.17 6.87 0.23
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Table 3 Physical properties of fine aggregate

4 Items Specific gravity Absorption Unit we‘ight Percentage of solids

Kinds (%) (kg/m") (%)

River sand 2.61 0.86 1,646 63.0

EAF slag A 3.21 3.96 1,982 62.0

EAF slag B 3.42 2.72 2,257 65.8
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Table 4 Physical properties of coarse aggregate

- [tems Specific gravity Absorption Unit we‘ight Per'cgntage of Abrasion
Kinds (%) (kg/n) solids (%) (%)
Gravel 2.65 0.90 1,734 64.7 27.5
Crushed stone 2.63 0.78 1.741 65.4 28.9
EAF slag A 3.09 2.01 1,911 61.9 26.8
EAF slag B 3.30 1.64 2,006 60.8 25.9
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Table 5 Mix proportion of concrete using EAF slag aggregate

Items | Gmax | Slump | W/C S/a Unit weight(kg/m) Aging
Kinds (mm) | (cm) (%) (%) W c S G Car method
Crushed stone 20 11.0 55 40 193 350 706 1075 - Control
EAF slag 20 11.0 55 40 193 350 706 806 332 |Accelerated
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Table 6 Unit weight and percentage of solids of aggregate

K'mditems Sand | Gravel c;?:r}:sd Non aging | Accel aging | Air aging | Water aging Remarks
1.646 1,982 (61.7)]|2,036 (63.0) - - EAF slag A
Fine agsg. (63.0) - - i -
: 2,257 (65.8)12.134 (64.3)|1,997 (61.5)|2,038 (62.7) " B
1.734 1.741 1,911 (61.9) 1,893 (6141) - - EAF slag A
Coarse agg. - . .
(64.7) ) (65.4) 19 506 (60.8)]2,011 (62.6)|1.998 (60.8)| 2,004 (61.9) "B
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