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Strength Characteristics of Blast Furnace Slag Concrete

Lee, Bong-Hak” + Hong, Chang-Woo™ - Kim, Dong-Ho™

ABSTRACT

The objective of this study is to find the strength properties of concrete using blast furnace
slag. Its mechanical strength properties investigated include compressive strength, flexural
strength, and tensile strength. The main expeirmental variables were cement type, coarse
aggregate size(19, 25mm), and water/cement ratio(28, 32, 36%).  The principal results obtained
from this study are as follows ; it was possible to obtain the compressive strength of 500~
700kg/cm2 concrete by using the blast furnace slag. Therefore, blast furnace slag was proved to
be superior to ordinary portland cement in manufacturing the high strength concrete with the
same mix conditions. In the near furture, concrete using blast furnace slag is expected to be

practically used in the field.
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Table 1. Physical Properties of Cement

. 1 Specific
.| Specific
Type Average Size : Surface
Gravity Area

Slag Cement 7.3um 3.02  |5950cr/g
Normal

Portland 16.8um 3.15 |2,800cr/g
Cement
212 X

A FHEA 44 19mm
W AIFAE FI3T 49
Table 2v =

FoTAE 234 &
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Table 2. Physical Properties of Aggregate

Max. |Specific | Absorption
Type | Size |Gravity| o | FM
Fine B
Aggregate 2.61 0.87 2.52
19mm 2.61 0.98 5.86
Coarse
Aggregate | oo | 265 | 101 | 700

Table 3. Physical Properties of Admixture

Admixture (S}ﬁlftl; Type | Color | Remark
Air entraining | 1.026* . Red
agent 0.005 Fluid Brown KS F 2560
. . + .
Superplasticizer 10285 Fluid B?grvgn 1(5/}? TFI\;IIDS 1
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Table 4. Mix Proportions of Concrete

Coarse | Water/ Fine Unit Weight (kg/m)
) Aggregate| Cement |Aggregate ‘
Specimen ) ; : - Remark
Max. Ratio Ratio Water | Cement Fine Coarse AE sp
. size(mm) (%) (%) |Agaregate|Aggregate :
S1-28 19 28 38 160 571 616 | 1,005 0.114 | 5.710 AR
S1-32 19 32 33. 160 500 639 1,043 0.100 | 5.000 =C+0.02
S1-36 19 36 38 160 444 658 1,073 | 0.089 | 4.440 9%
82?28 25 28 38 160 571 616 1,020 0.114 | 5.710
S2-32 25 32 38 160 500 639 1,059 0.100 | 5.000
S2-36 | 25 36 33 160 | 444 658 1,089 | 0.089 | 4.440 | SP
N1-32 | 19 32 38 | 160 | 500 | 646 | 1,054 | 0.100 | 5000 | OO0
%
N1-36 19 36 38 160 444 664 1,083 0.089 | 4.440 °
Notation
S: EHARE 1: 19SmmE3A) 28, 32, 36 : W/C AE : 31994
N:REXEHA=ANHNE 2 : 5mmIA SP : IA%HE 34
H5gAe B AR 3, 7, 28U FAREE 3. dEdA % &4
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Table. 5 Compress Strength by Curing Age
[Unit : kg/ci]

Specimen 3 Day 7 Day 28 Day
S51-28 346 469 624
S1-32 251 377 513
S51-36 210 344 492
S52-28 289 391 544
S52-32 242 352 443
52-36 189 261 314
NI1-32 252 355 438
N1-36 201 295 378
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Table 6. Test Results for Splitting Tensile Strength
and Flexural Strength
[Unit : kg/cm?

S1-|S1([S1|S2)S2|S82]|N1|NI
-28 | -321-361-28|-32(-36|-32 -36

Specimen

Splitting
Tensile
strength

Flexural
strength

75.0 160.0|50.0|57.5147.5|355|44.2| 374

121.5(93.9|84.8|99.9|75.6|53.2|73.1|61.8
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