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Experimental Study on the Bond Capacity of RC Beams Using Electric
Arc Furnace Oxidizing Slag Aggregates
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ABSTRACT

An amount of electric arc furnace slag, by-products generated in iron manufacture, is being increased. Therefore,

it is required to recycle the electric arc furnace slag. Currently, it is possible to use the electric arc furnace slag as the aggregates
of the concrete through the insurance of volume stability but not in the past because of the expansibility of f-CaO and {-MgO. In
this study, simple beam tests via Ichinose method were performed to estimate the bond properties of reinforced concrete (RC) beams
using the electric arc furnace slag. The results of the test showed that the showed that specimens using the electric arc furnace oxi-
dizing slag aggregates have similar or more bond capacity relative to the specimen of natural aggregates. Especially, bond capacity
of the specimens using the slag aggregates was almost one and a half times higher than a specimen using natural aggregates.
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Fig. 1 Yearly output of steel in Korea
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Table 1 Chemical composition of electric arc furnace slag
(unit : %)
Classification | Fe,O3;| CaO | SiO, | MgO | Al,O5 | MnO
Electric arc

212 | 267 | 177 | 53 | 122 | 79
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Fig. 2 Manufacturing process of electric arc furnace process
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Table 2 Physical characteristics of electric arc furnace slag

Electric arc furnace slag aggregate
Test item Coarse aggregate Fine aggregate
Standard of quality Test result Standard of quality Test result
Unit volume weight (kg/l) >1.6 2.02 >1.8 2.60
Oven density (g/cm’) 3.1~4.0 348 3.1~4.0 3.85
Absorption ratio (%) <2.0 1.45 <20 0.90
Percentage of solid volume (%) - 58.8 - 68.4
FM. - 7.00 - 2.92
Table 3 Properties of specimens
: Aggregate types - : .
Specimens - for (MPa) | Longitudinal reinforcement Shear reinforcement
Fine aggregate Coarse aggregate
AN Natural aggregate | Natural aggregate 20.3
AS Slag aggregate Slag aggregate 35.5 4D-19 D10@50 mm
CS Natural aggregate Slag aggregate’ 28.7 f,=361.0 MPa Sy = 3442 MPa
FS Slag aggregate Natural aggregate 18.2
*Slag aggregate : electronic arc furnace slag aggregate
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Fig. 5 Test setup
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Table 4 Test results of specimens

% Texp (MPa) Fail
Specimens Yim Outer Inner arere
P (MPa) ute e mode
steel bar | steel bar
AN 3.43 3.79 2.69 Bond
AS 4.54 7.00 2.99 Bond
CS 4.08 6.87 3.88 Bond
FS 3.25 3.46 2.60 Bond

* 7;,: bond stress calculated from Fujii-Morita equation
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Fig. 9 Measuring method of slip
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