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Thermal Characteristics of Concrete Fabricated with Blast
Furnace Slag Subjected to Thermal Cycling Condition
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The thermal characteristics of concrete fabricated with blast furnace slag were investigated in this paper. Test parameters included
water-binder ratio and the content of furnace slag. Experimental program were performed to measure mechanical properties
including compressive strength and split tensile strength under high-temperature thermal cycling, and to measure thermal properties
including thermal conductivity and specific heat. Test results showed that the residual compressive strength of mixtures with blast
furnace slag was greater than that of mixture without blast furnace slag. In addition, thermal conductivity of mixtures with blast
furnace slag was greater than that of mixtures without blast furnace slag. It indicates that blast furnace slag was favorable for charging
and discharging in thermal energy storage system. Test results of this study would be used to design concrete module system of
thermal energy storage.
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ZotALE F&3t= 7[-0ICh 71EL HEE MYsk= tEAQ!
AITOIAX| & EfLOIHXIE &6tz 201 7HY Oi=A0l PH2 HIYU=E =2 =€ UiM2 08s= LHoIc M=ol &
CHA|OAXIE =< SHLto|H, ool e AXIA0[1 2491 Ef OIUXIZE A& o HIU=49| E= 0185e ASMER 7tsot
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Table 1. Mix proportions

Unit contents(kg/m®)

Batch i
w/b | Water | Cement | Slag Fine HRWR PP
agg. fiber
M1 0.33 350 1050 820 6.3 2.0

M2 0.33 350 840 210 | 820 6.3 2.0

M3 0.33 350 630 420 | 820 6.3 2.0

M4 0.33 350 420 630 | 820 6.3 2.0

M5 0.31 365 944 236 | 600 7.1 2.0

M6 0.31 365 708 472 | 600 7.1 2.0

M7 0.31 365 472 708 | 600 7.1 2.0
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Fig. 1. Polypropylene fibers
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Table 2. Test results

Compressive strength(MPa) Split tensile strength(MPa) Thermal conductivity(W/mK) Specific heat(J/gK)
Batch Before After | Retaining | Before After | Retaining | Before After | Retaining | Before After | Retaining
thermal | thermal ratio thermal | thermal ratio thermal | thermal ratio thermal | thermal ratio
cycling | cycling (%) cycling | cycling (%) cycling | cycling (%) cycling | cycling (%)
M1 56.8 36.6 64.4 4.42 2.12 48.0 1.435 0.932 64.9 1181 1052 89.1
M2 67.1 32.0 47.7 4.50 1.45 322 1.211 0.717 59.2 1233 771 62.5
M3 70.9 33.7 47.5 3.75 1.56 41.7 1.481 0.919 62.1 1281 808 63.1
M4 70.4 355 50.4 4.54 1.62 35.7 1.574 1.024 65.1 1216 674 55.4
M5 73.4 33.7 45.9 3.63 1.35 37.1 1.174 0.674 57.4 1278 905 70.8
M6 83.4 40.2 48.3 5.24 1.55 29.6 1.179 0.657 55.7 1357 940 69.3
M7 77.2 37.9 49.1 3.93 1.05 26.7 0.902 0.456 50.6 1258 644 51.2
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Fig. 2. Test results of compressive strength before thermal cyclin
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Fig. 4. Test results of compressive strength after thermal cycling
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Fig. 5. Test results of split tensile strength
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