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The Effect of Thermal Properties
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ABSTRACT

In this study, a predictive method which was modified from Kishi’'s model for the temperature
development of concrete was developed by using mineral compounds of clinker and pozzolans.
Temperature dependent heat generation of reaction was also considered. Specific heat considering
the effect of mix proportion and temperature was calculated with experimental data in the
literatures. Thermal conductivity considering the effect of mix proportion and temperature was
experimentally investigated.

Through this research it was found that the developed method considering thermal properties
accurately predicted adiabatic temperature rise of concrete without the experiment. It was also
found that the thermal conductivity of concrete could be predicted by the volume ratio of each
component of mix proportion and was independent of temperature within the normal climatic
range.
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Material | Temperature{ C) | Specific Heat(kcal/kg *+ T)
Water 27 0.993

Cement | - 0.22

Granite 27 ‘ 0.185
Sand 27 0.191
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Material Thermal conductivity(kcal/m « hr + C)
Water 0.430
Cement 1.118
Slag 0.894
Fly ash 1.006
Granite 4450
Sand 2.666
Air 0.0258
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Parameter, kg/m" Mix number
' <8 31 4561 71819 10 1] 12] 13
Water 180 | 150 | 210 | 180 | 180 | 150 | 210 | 175 | 169.2 | 163.1 | 1791 | 1782 | 177.3

Slag 0 0 0 0 0 0 0 0 0 69 137 | 207
Fly ash 0 0 0 0 0 0 49 102 | 16l 0 0 0
Fine agg. 806 | 806 | 806 (1006 | 606 | 865 | 747 | 805 | 806 | 806 | 805 | 806 | 806

Coarse agg. 950 | 950 | 950 | 750 | 1150 | 1019 | 881 | 950 | 950 | 950 | 950 | 950 | 950

Cement Type I | 360 | 454 | 266 | 360 | 360 | 300 | 420 | 301 | 236 | 165 | 290 | 219 | 147
0
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