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Strength Characteristics of Concrete Containing
Blast-Furnace Slag as Coarse Aggregate
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Han, Sang-Ho

ABSTRACT

A series of experiments were performed to investigate the strength characteristics of concrete which
contain air cooled blast-furnace slag as coarse aggregate. The slag is a by product of GISC. The
experimental conditions are varied with three different W/C(45%, 50%, 55%) and the weight of water and
S/a are constant. The strength properties of the concrete at 7days, 28days, 90days are examined. Also the
same strength properties are examined for the normal concrete which contain river gravel and crushed
stone respectively as coarse aggregate.

As the comparison results of the strength properties, it was found that the compressive
strength development of concrete containing blast-furnace slag is better than that of concrete
using river gravel at early age, however this is adversely at long-term age, and the tensile

and flexural strength of the concrete were not nearly affected by water-cement ratio.

Keywords : blast-furnace slag, coarse aggregate, strength characteristics, water-cement ratio
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Table 1 Physical properties of cement

Setting |Compressive| Tensile
Specific| Blaine time strength strength
(min.) (kt/cnf) (kgf/cnf)

Ini. | Fin. | 7d.{ 28d. | 7d. |28d.
3.15 | 3200 J?GO 420 (240{ 337 (24 |3l

gravity | (cni/g)
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Table 2 Physical properties of AE water reducing agent

Soecific Appe Standard
p pea
Component gravity pH -rance Eigia;e)
. Dark
Ligin 1.094 8 N
sulfonate | +0.0z | x05| Prown. | 0.15-0.3
liquid
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Table 3 Physical properties of aggregate

T ¢ te Gimax Specific FM Absorption Percseorii?ge of Abrasion | Unit weight
ype of aggrega (a) gravity - (%) %) (%) (kg/m')
Fine agg. River sand - 2.58 2.80 1.54 L 62.00 - 1.575
River gravel 25 2.64 6.99 1.80 63.25 15.3 1,640
Coarse agg. Crushed stone 25 2.65 7.09 0.87 59.00 8.7 1.550
BlaStsflf;‘;nace 25 254 | 6.75 2.55 59.35 34.2 1.470
Table 4 Chemical properties of blast furnace slag(%)
Regulations of each
) Ca0 Si0» Al203 MgO Fe.03 MnO S SO
nation
ACI 201 committee 39~49 32~40 10~17 3~14 2~5 - <12 -
m
P-18-302 standard 40~48 29~36 13~19 <6 = 4 < 2 = 2 -
KS F 2544 standard
< 45 - - - =3 - < 2 < 0.5
(JIS A 5011 standard)
Slag used in this paper < 41 32 17 6 0.7 0.4 1.3 0.4
Table 5 Mix proportions of concrete
Coarse G Slum S/a W/C Unit weight (kg/m’) Remark
age. max Pl | %) W C s G AE
45 155.0 344.5 717.6 1,093.0 0.69 G45
River gravel 25 8+t1 40 50 155.0 310.0 729.1 1,1104 0.62 G50
55 155.0 281.9 738.4 1.124.7 0.56 G55
45 155.0 344.5 717.6 1.097.1 0.69 C45
Crushed stone 25 8+1 40 50 155.0 310.0 729.1 1.114.6 0.62 50
55 155.0 281.9 738.4 1,128.9 0.56 Ch5
45 155.0 344.5 717.6 1,051.6 0.69 545
BlaS:li‘;mace 25 8+1 40 | 50 | 1550 | 3100 | 729.1 | 1,068.4 | 0.62 S50
55 155.0 281.9 738.4 1,082.1 0.56 S55
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Fig. 1 Relationship between W/C and siump

Table 6 Test results of various strength and slump

Types of Compre(s:;:/ecﬁs)trength Tensile strength (kaf/cr) Flexural strength (kgf/cr) Slump

conerete [0 T 28d. | ood. | 7d. | 28d. | ood. | 7d. | 28d. | 9od. (cn)
G45 212 298 382 19 27 31 31 40 47 8.1
G50 165 241 338 17 23 24 27 35 42 9.5
Gb5 142 218 313 13 20 21 25 32 34 10.4
C45 292 341 409 27 30 34 49 53 53 7.6
C50 273 328 373 24 28 32 42 48 49 7.8
C55 230 287 317 21 24 28 40 44 47 9.0
545 271 323 368 22 25 28 48 50 52 8.6
S50 224 255 318 20 23 26 40 46 49 8.9
S55 182 222 250 20 23 24 40 44 46 3.5
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Fig. 2 Compressive strength according to W/C
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