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Mechanical Properties and Durability of Concrete in Relation to the Amount of

Limestone Use

Sungwoo Oh!, Dongcheol Shin>*

Abstract: In order to reduce carbon dioxide emission in construction industry, less amount of cement use can be one of the alternatives to manufacture

concrete. One of the non-sintered construction materials are limestone, which is the raw material to manufacture ordinary Portland cement(OPC).
A large amount of limestone have already been used as binders such as blended cement in Europe and US. Even European countries were already
established the standard of blended cement, where the limestone can be used up to 35 percent. In this study, experimental researches were conducted
to investigate the effects of limestone replacement on the mechanical properties and durability of concrete with 15%, 25% and 35% of limestone
substitution to use limestone in blended cement. 15 percent use of limestone in blended cement developed equivalent or even higher compressive
strengths compared to Plain mixture. Porosity of limestone cement with 15 percent substitution was much lower than Plain mixture. Most durability

tests such as concrete carbonation, freeze-thaw cycle and drying shrinkage strains were conducted to evaluate long-term performance, and the test
results indicated that 15 percent of limestone use did not significantly influence on the concrete durability compared with plain concrete.
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Table 1 Density and fineness of OPC and limestone cement

Item OPC L15 L25 L35
Density

(em’) 3.14 3.10 3.07 3.06
Blain

2 3,950 5,330 6,130 6,190
(cm?/g)
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Fig. 1 Particle size distribution of fine aggregates
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Fig. 2 Particle size distribution of coarse aggregates
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Fig. 3 TGA results for OPC and limestone cement
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Table 2 Concrete mix proportions

Unit weight (kg/m®)
. W/B S/a : S.P.
Mix Binder (Cex%)

(%) (%) w
OPC Limestone FA CA

Plain 168.4 358.3 - 839.4 1065.3 0.5
L15 168.7 305.1  53.8  838.9 1064.8 0.5
L25 7 168.8 269.4  89.8  838.5 1064.3 0.4
L35 168.9 233.6 1258 8384 1064.1  0.35

* W : water, B : binder, FA : fine aggregate, CA : coarse aggregate, S/a :
FA/(FA+CA)
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Table 3 Setting times of OPC and limestone cement concrete

Item Plain L15 L25 L35
Initial setting (min) 246 255 248 226
Final setting (min) 319 313 321 291
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Table 4 Compressive strengths and concrete properties for the mixtures

Item Plain LIS L25 L35
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Fig. 4 Concrete compressive strengths with respect to the limestone
replacement
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