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Strength Properies of Concrete Using Waste Slag
Aggregates as the Products of Steel Industry

Bong-Hak Lee” - Tae-Kyung Kim”~

ABSTRACT

An experimental study os performed to examine the feasibility of using wastes steel
furnace slag consturction materials and its utility as a replacement for the natural
resources to prevent the economic loss was investigated. A half factorial exprements
was performed with the variables of W/C ratio, S/A, Coarse aggrigate/Slag ratio and
slump as a preliminary study for optimum mix design of concrete. The results show
that the W/C ratio and Slump ratic are the most important factor to the concrete
strength,

The substitute of waste Slag up to 100% has little infleunce, saying that it can
substitute the coarse aggregate without damaging the concrete properties.
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Table 1 Physical Properties of Aggregate
Coarse | Fine Slag
Classification Agg. Agg
Crushed| River |Crushed
Stone Sand Stone
Size(inm) <25 <b <25
épe“.flc 064 | 260 | 301
ravity
Absorption(%6)|  0.91 1.23 3.45
Fineness
Modulus 6.63 2.99 6.41
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Fig.1 Gradations of Aggregate Used

212 AlHE @ ZEF|
AHMEE HF 312%0 5ul SAF A F 9
HE LEI= AWEE AL&stgot =3

B AddAE FU KA AlF U AEA
£ AtgEsen, HFL 1181002 o
a, FzNe MEE e YR,

AN LEREHIE
?4 9 ﬂz—iﬂﬂf&’éﬁ]% 3k
EHZ?_ ANZsd 1Y X3E, E-
1““ H), A&, E€HEE 8 ¥ga 3
o O~®7x 2] +A(Order)Z Table 2 <}
o] WiFAHAE sttt a1 ¥ e B2
AR X7 FAYES HEEA vA
< 8208 Heofslr] Y5 HAFow Agu)x
& F4aAEe Y3 daEA o] 7HEe Half
factorial designs ﬁ‘;—‘.‘ﬁ}ﬁi‘:}

A E9 HYE FLIAG FTFAE
AAA MA7E o)L, 30}.7\_} A g A
5 AeEe B2 2/3%45 il 18303

1m

L

Y, oA B 9E 183027 23]
e ANGL. Al 984 solnds
g olg3te] 23 TS AASEen, 4 &
AW p10x2em o WFF FAAE )

HZ o

HAFAES 571, AFFES ) A
o, Agtd FAYUEE i o7 20+1T
=& FAeHA 289 F% FEINS A
Attt 3 58 SYULIES 2487 9
stol  frestAlel Hrige gt 243
Sk,

Table 2 Half Factorial Experimental Design
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Fig. 2 Effect of C/S to Compressive Strength
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Fig. 4 Effect of S/A to Compressive Strength

§

b
°
T

Compresske Strength (kglent')
8
/

-
“ .
o

o

Skmp (cm)
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Table 3. Strength Test Result of Specimen

Compressive Strength Tensile Strength
oI;:ilgr Alslclp omP (Kg/cm§) § (K;z/cmg)g
Mean (St.Dev) Mean(St.Dev)
N A | 236 243 191 | 376 326 | 229 | 280
256(61.24) 27.8(4.18)
I A5 | 2808 | 1897 | 2241 | 1935 369 | 261 | 264
196.3(92.38) 29.8(5.02)
s (- .-, [=2088 | | 1923 | 1401 | 1910 258 | 185 | 175
: 183.1(25.41) 20.6(3.69)
a ||| 2 - | 2e9 [ 2483 [ 2126 | 1884 ] 2075 367 | 366 | 264
219.7(22.70) 32.9(4.61)
s |1 |.]. 2985 1 2152 [ 2003 | 2356 | 1846 325 | 264 | 217
223.8(37.89) 26.9(4.21)
oL 2419 | 2648 | 2496 | 3030 | 2317 | 239 | 268 | 231
6 258.2(24.87) 24.3(0.58)
B Y A AT | 1744 | 1910 | 2776 | 1986 220 | 225 | 193
207.3(36) 21.3(0.74)
g |« |1 ] L8 [ 1146 | 1464 | 1350 | 127.3 137 | 134 | 124
128.3(11.91) 13.2(0.75)
A : Coarse Agg : Slag B : W/C, C:S/A, D : Slump
Table 4. Analysis of Variance of the Strength Test Result
Source Sum-of-squares DF Mean-Square F-Ratio P
A 578 1 5878 0.294 0.6071
B~ 4082 1 4082 3.809 0.0988
C 180.5 1 1803.5 0.089 0.7757
D* 5512.5 1 5512.5 4.826 0.0704
Compress AXB 32 1 32 1.925 02399
Strength AXC 60.5 1 60.5 0.316 0.8536
( kg/ert ) AXD 12005 1 1200.5 2426 0.1835
BXC 60905 1 6090.5 2.426 01835
BxD 7585 1 7585 0.163 08536
CxD 7585 1 7585 2426 0.1835
Error 979201.55 64 15300024
A 1.125 1 1.125 0.024 0.8810
B 55.125 1 55.125 1.485 0.2688
C 91.125 1 91.125 2928 0.1379
_ D 28.125 1 28.125 0.676 0.4425
Tensile AXB 3.125 1 3125 0.635 0.5681
Strength AXC 78.125 1 78.125 1.242 0.3647
( ke/ar ) AXD 21.125 1 21.125 0.294 0.7572
BXC 29.5 1 29.25 0.294 0.7572
BXD 92.25 1 92.25 1.242 03647
CxD 29.25 1 29.25 0.294 0.7572
Error 8735.465 64 136.49

* statistically significant at the 90% level of confidence
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Fig. 6 Compressive Strength(AB)
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Fig. 8 Compressive Strength(AD)
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