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A Study on the Characteristics of Concrete mixed
with the Converter furnace Slag
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Abstract

To examine the applicabilty of the converter furnace slag from iron-works as concrete aggre-
gate respective concrete furnace slag with contents of 20%, 40%, 60%,. 80% were mixed with
granulated slag, and the strength and stability tests for these specimens were followed. The
slump value of the concrete mixed with converter furnace slag was higher than that of the con-
ventional concrete. Furnace slag and granulated slag was increased as the increase of converter
furnace content. The strength of the concrete mixed with converter furnace slag and granulate
slag increased as an increase of converter furnace content and age. The expansion rate of the
concrete mixed with converter furnace slag and granulated slag increased from 0.007% to 0.19%
as the converter furnace content changed from 20% to 80%. From the above results in the
strength and expansion rate, the concrete with the converter furnace content of 40% was con-
sidered to be recommandable for the stable construction of the concrete. Calculated formulas for
tensile strength(e,) and flexural strength(e;) from the regression analysis of the correlations
among these compressive strength (a.), tensile strength and flexural strength are as follows,

o; = .169520, — 4.9313
or = 0.257270. + 6.0528

Keywords : converter furnace slag, concrete aggregate, granulated slag, calculation formulas,
regression analysis
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Table |

Physical properties of cement

Setting Ti T Compressive Strength Tensile Strength
€ .
etting Sim (kg /cm?) (kg /cm?)
Gravity Finess Initial Last -T Soundness |
(ecm?/g) Setting Setting 3day | 7day | 28day | 3day | 7day | 28day
(min) (hr)
o1
3.05 2,950 230 6.20 Quietly | 162 245 340 21 24 30
A F7A4E FEE FHANINAYG e vEA 24 £
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B, 71 sherEel 4 224 48S Tabdsh
2 MEME U W wok.
Table 4(a)} Chemical composition of slags
2.1 NlE .—
Kinds of Slag | Ca0 | Si0, [MnO |MgO | FeO | f+ Ca0 |Fe,0;) PO,
B Converter Furnace ) . . )
AHMEE AT 9 REFEAS AJHE S 412 12.5‘ 56 |55 132 ) 23 |122| 19
2 Aestgoen, 1 EgFel AL Tab 13 ¢ Granulated Slag {418 [ 342 1042 | 72 (048] - -1 -
o}
Table 4(b) Phisical properties of slags
-~ Kinds of |Sand Max, Absorption| Fineness | Unit Weight
22 TEX
=7 Seg | tmm) | ™™ | Ratiot%) | Motuus | (kg /)
Converter " 13 o
AFAE Ag FIAPAAM HHG g E A} FumaceSlag |~ ‘ ! b 2%
f3tgeny, 11 283 442 Table 29 2t Gm;‘::ted | o J 16 25 2,042
Table 2 Physical properties of sand
. Absor;?txon No.200 lFmeness Ux.ut oukA o2 Tab.4(b)9t Tab.3elA] Bi= upe}
Gravity Ratio | Modulus | Weight ) e - . . )y
(%) Seive( ")* (FM) | (kg /%) ol o] wiE Gl FFol HAEA
2.68 0.56 0.09 | 233 1,450 ¥k v 24 debd Re AlZagelM de o
F7b arstElo] gl RAHUY WEow B
23 He2X S5 Aok,
Fe Fae A S50 AUl A 25 22| uigt
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ot 2aE Wl A" =AY Hus:
Table 3 Physical properties of gravel Table 5 Mixed design
\Absorption; Abrasion T Fineness Unit Gravel S UnitT Unit W/ Unit ‘ Unit | Air
Gravity Ratio Ratop | Modulus | Weight Max. ‘(;:nn;) Water | Cement %) G/S| Sand | Gravel |Content
(%) @) | (FM) | kg/? (mm) g/ kg | | e keS| %)
2.63 0.73 | 54 6.62 1,590 5 157 1m0 | s e umlom L | -
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Table 6 Mixing ratio

Kinds of |[Converter Furnace Granulated

Specimen | Slag%) | ) | qpoy | Rematks
A 0 100 0 100%
B 20 0 & 100%
C 40 0 60 100%
D 60 0 40 100%
E 80 0 20 100%
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Table 7 Kinds of specimen

Size of Specimens | Kinds of Specimen | Quantity Remarks
fl5em X e Compressive 5
m " Strength Test
Tensile Strength Converter Furnace Slag
sem X em Test 15 Content (%, 20%,
Flexural Strength %, 80%
J0emx emxSiem| e TR o 8%
Test
25.4mm X 25.4mm E ion Test 5
X 254)'1’][‘[1 Xpansion | es
#em X 4em Crack Test 150
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