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Abstract

The purpose of this study was to evaluate the effects of ground granulated blast-furnace slag on strength development and
durability of ordinary portland cement concrete (OPC) with steam curing types. Main experimental variables were slag contents
(0%, 10%, 30%, 50%, 70%) and curing types (standard, accelerated curing). It were performed to check the basic properties of
concretes that compressive strength, rapid chloride ion permeability and chemical resistance. From the result, we have found that
increasing the amount of blast-furnace slag produced concrete with increased compressive strength and permeability resistance.
Rapid freezing-thawing test showed that they were good enough to protect the concrete structures and to carry out cyclic freezing
and thawing. The freeze-thaw resistance of blast-furnace slag produced concretes maintained above 90% of relative dynamic
modulus after 300 freezing-thawing cycles. Increasing the amount of blast-furnace slag produced concretes with increased chem-
ical resistance.
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Table 1. Properties of blast-furnace slag used

Type Unit KS Code Result of Tests

Density kg/m® above 2.80 2.90

Specific surface area cm?/g 3000~5000 4,387
Physical at 7days above 55 80
properties Activity index at 28days % above 75 113
at 91days above 95 115

Flow ratio % above 95 103

MgO % below 10.0 4.98

Chemical SO, % below 4.0 1.78
properties lg.loss % below 3.0 0.49

Chloride ion content % below 0.02 0.001
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Table 2. Mix proportions of concrete

Type W/B S/a Mix proportion(kg/m’) Slump | AE-Agent
(%) (%) C w G S BFS (cm) (%)

BFS0 430 181 737 919 0

BFS10 387 181 736 917 43

BFS30 42 45 301 181 733 914 129 842 0.01

BFS50 215 181 731 911 215

BFS70 129 181 728 907 301
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Fig. 1. Compressive strength of steam cured concrete with
slag contents.
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Fig. 2. Compressive strength of steam cured concrete with
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Fig. 7. Analysis of X-ray diffraction (5% sulfuric acid).
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