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The Properties of Concrete mixed with Steam Aging Converter slag

g 7 F & & Fro4 W AT R 5 g
Kwack, Kee Ju Son, Soon jong - Sea, Byoung Chal Kwack, Tong Lim
Summary

To examine the appicability of the converter slag to aggregate, tests were performed
for the converter slag specimens which were aged with steam, and the stability of expan-
sion was investigated. The strength of the converter slag was found to be lower than that
of the natural aggregate. But the strength of the concrete mixed with the converter slag
and the granular slag was increased with an increase of the content of the granular slag.
The slump value was larger for the specimen of the converter slag than that for the natu-
ral aggregate. The specific weight of the converter slag was decreased with an increase
of the aging peroid. The aging time for the converter slag was accessed to be about 48
hours to accommodate the full stability of the expansion. The amount of the steam need-
ed to age one ton of converter slag to full expansion was accessed to be 60 kg. From the
regression analysis for splitting tensile strength (t), and flexural strength (f), the com-

pressive strength (c¢) based on the following formulas were proposed

6.:=0.1506 - g.+4.5(kg/cm?)
6:=0.1537 - 6.+ 30.5(kg/cm?)
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Table-1. Physical properties of cement

o= 3l

.| Specific Setting time Compressive strength(kg/cm?)| Tensile strength(kg/cm?)
Specific surface | Initial | Final Soundn-
u
i 3d 7d 28d 3d 7days | 28d
gravity (em¥/g) | (min) (hr) ess ays ays ays ays y ays
3.10 2,890 232 6.26 . 0.1 165 243 339 20 23 29
L} BER Agson], 23 42e Table-2g 2
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Table-2. Physical properties of fine aggregate

Specific Absorption Screen analysis(Percent retained) Fineness

gravity (%) 10mm | No4 No.8 No.16 | No.30 | No.50 | No.100 | modulus
2.72 0.56 100 98.0 90.2 80.5 38.4 17.2 2.0 2.5
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Table-3. Physical properties of coarse aggregate

. Max size of Screen analysis(Percent retained) .
Specific Fineness
. coarse aggre-
gravity 50mm | 40mm | 25mm | 19mm | 13mm | 10mm No.4 modulus
gate(mm)
2.65 25 - 100 97 - L 40 - 7 6.93
2t M2z e €W 1E AEstdom, oo]y AH F9)
Mg BPARLNA P82 4 H83 JEe Table-dsh 2},

Table-4. Chemical composition of slags

Kind of slag CaO | SI0, | POs | MgO | ALLO; | S FeO | T-Fe | TiO, |F-CaO

Converter slag 35.57 1 813 | 1.94 | 889 | 3.18 | 0.12 | 15.86 | 20.01 | 1.06 | 4.26

Aging Converter slag 1 35.18 | 8.10 | 1.95 | 934 | 3.13 | 0.11 | 14.85|19.06 | 1.07 | 1.34
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Fig. 1. Setup for aging of converter slag
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Table-5. Physical properties of slags

Kind of slag Specific gravity | Absorption(%) | Fineness modulus | Unit weight(kg/m?) | Volumetric(%)
Converter slag 342 34 3.71 2.10 66.3
Aging converter slag 3.15 4.7 3.85 1.89 64.3
Granulated slag 2.34 3.1 2.79 2.04 63.7
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2. ZAIH A

g8 HA 2 Table-73 2t

A 7o £ Table-6. Propertion of each aggregate
EdE ot AtL2E ARz, dz<sH Kinds of | Converter |Granulated| Sand ‘ Total
a, S EFHE 42BN YRA specimen [slag(wt%)| slag(%) | (%) | (%)
A}3HS Table-63} Zt}. A 0 ¢ 100 100
L}, Z32|E vt B 80 20 0 100
20 HoAss 25 . C 90 10 0 100
HERE 49% 2 Oalxg?s}?ﬂ s, o] W
Table-7. Mix design
Max. size . 3
C
Kind of | of coarse | Slump | Water | Cement W/C 6/ Fine aggregate(kg/m?) . izI‘S:te
specimenpggregate | (cm) |(kg/m®)|(kg/m?) Conve- | Granul- Sand gkg /g 3
(mm) rter ated (kg/m”)
A 25 6-8 158 326 49 1.76 0 0 700 1,229
B 25 6-8 158 326 49 1.76 560 140 0 1,229
C 25 6-8 158 326 49 1.76 630 70 0 1,229
D 25 6-8 158 326 49 1.76 1 700 0 0 1,229
cf. ZAIA M ARG 50T S4FAA 19 6474 209

FAA =

FAA T

AFFE TRt AzFs A=t

HEF el HM2ga 28
4%, 232E APY 4F, AFFEE WY
F 48(4x4x)NY AFsiglon, 1 e
2 Table-83% Z+r}.

Table-8. Preparation of specimen

Size of specimens Kind test type | Quantity Remarks
Compressive
$15cm X 30cm 48
strength test
Splitting tensile
#15cm X 30cm 48 |Concrete
strength test
Flexural
10cm x 10cm x 50cm| 48
strength test
demx4emx 16cm | Expansion test 48 Mortar
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