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Granulated Blast-Furnace Slag
Myung-Ki Joo”", Kyu-Seok Yeon", and Yoshihiko Ohama®

v Division of Agricultural Engineering, Kangwon National University, Chuncheon, 200-701, Korea
2 Dept. of Architecture, College of Engineering, Nihon University, Koriyama, 963-8642, Japan
(Received October 9, 2001, Accented March 6, 2002)

ABSTRACT

The effects of slag content and polymer-binder ratio on the strength properties of the polymer-modified concretes
using ground granulated blast-furnace slag and a styrene-butadiene rubber (SBR) latex are examined. As a result,
the compressive, tensile and flexural strengths of the SBR-modified concretes using slag increase with increasing

polymer-binder ratio and slag content, and maximized at a slag content of 40 %. In particular, the

SBR-modified

concretes with a slag content of 40 % provide approximately two times higher tensile and flexural strengths than
unmodified concretes. Such high strength development is attributed to the high tensile strength of SBR polymer and
the improved bond between cement hydrates and aggregates because of the addition of SBR latex.

Keyword: polymer-modified concrete, polymer-binder ratio, slag content, strength, styrene-butadiene rubber(SBR) latex
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Table 1 Properties of ordinary portland cement
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Table 2 Properties of ground granulated blast-
furnace slag

Density(g/cm®) 2.91
Blaine specific_surface(cm¥/e) 10,070

Percent flow(%) 87

7d 128

Activity index(%) 28d 115
91d 106

MgO 5.58

SO 0.12

Chemical Si0s 335
compositions(%) Ig loss <0.05
Cl 0.003

Basicity 1.89

Table 3 Properties of aggregates

Type of aggregate
Items -
Fine aggregate |Coarse aggregate
Maximum size(mm) 2.5 20
Fineness_modulus 2.60 6.68
Bulk densitv(kg/l) 1.60 1.62
Density(g/cm’) 254 253
Absorption(%) 2.29 1.95

Table 4 Properties of polymer dispersion

Type of Density pH Viscosity Total
dispersion | (20C, g/cm®) [(201)|(20C, mPa - s)|solids(%)

SBR 1.00 94 64 4.8

BI £ Setting time Compressive strength of mortar
Density(g/cm®) suﬂgge(s(?gl/ IC) (h-min) (MPa)
& | mitial time | Final time 3d 7d 28d
3.16 3,290 2-22 3-31 295 44.1 61.5
316 sl=Eae|Ests| =28 M143 38(2002)



Table 5 Mix proportions of SBR-modified concretes using slag

Slag Air Pol_ymer— Water- Sand- Unit Mix propor’uion's3 by weight
« | Slump binder | binder |aggregate| water (kg/m")
conotent (cm) cortl)tent ratio ratio ratio content
(%) (%) (%) (%) (%) (kg/m’) | Cement | Slag | Polymer| Sand |Crushed stone
10.0 30 0 60.0 40 180 0 706 1055
95 2.8 5 53.0 40 159 15 714 1067
0 95 2.3 10 49.0 40 147 300 0 30 716 1070
10.0 2.0 15 42.0 40 126 45 726 1084
105 1.9 20 38.0 40 114 60 723 1081
105 31 0 58.0 40 174 0 709 1059
105 2.7 5 53.0 40 159 15 713 1065
30 10.0 2.2 10 49.0 40 147 210 90 30 715 1068
95 2.0 15 42.0 40 126 45 723 1080
10.0 1.8 20 38.0 40 114 60 722 1079
10.0 2.9 0 57.0 40 171 0 713 1065
105 25 5 52.0 40 156 15 717 1071
40 10.0 2.0 10 48.0 40 144 180 120 30 719 1074
105 1.8 15 41.0 40 123 45 727 1086
105 1.8 20 370 40 111 60 724 1082
10.0 2.8 0 57.0 40 171 0 713 1066
95 2.2 5 52.0 40 156 15 719 1075
50 105 1.9 10 48.0 40 144 150 150 30 719 1075
95 1.8 15 410 40 123 45 726 1085
10.0 1.7 20 37.0 40 111 60 727 1087

Note, * : wt % of binder(cement+slag)
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Fig. 1 Pore size distribution of unmodified concretes with slag
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Fig. 2 Pore size distribution of SBR-modified concretes with slag
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Fig. 3 Slag content vs. total pore volume of SBR-
modified concrete
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Fig. 4 Slag content vs. compressive strength
of SBR-modified concretes
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Fig. 5 Polymer-binder ratio vs. compressive strength
of SBR-modified concretes
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of SBR-modified concretes
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