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Abstract

In this study, we evaluated the heat curing performance of cold-weather concrete using the induction heating technology. Specifically,
we studied the effects of the size and shape of steel forms as well as different concrete mixtures on the heat curing performance.
The test results showed that increasing the cross-section of concrete reduced the homogeneity of temperature distribution throughout
it. This problem can be compensated for by adding more conductive materials in the concrete cross-section. The concrete specimens
that were cured using induction heating achieved a satisfactory early age strength even though they were stored in a 0 °C low-temperature
chamber. Furthermore, we evaluated the electromagnetic compatibility (EMC) of the induction heating process and the magnetic
flux density of 13.9 pT thus obtained satisfied the EMC requirement.
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(a) Circular shaped coils and form  (b) Square shaped coils and form with (c) Square shaped coils and form

with @150 mm 300 X300 mm cross-section

Fig. 1. Steel Forms and Coils for Heating Performance Test
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Fig. 2. Temperature Variation During Curing
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Fig. 3. Test Equipment for Heating Performance Test
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W/C38| 383 | 47.9 | 176 | 460 | 800 | 894 | 0.75-0.9
W/C44 | 43.9 | 492 | 160 | 364 | 879 | 914 | 0.65-0.8

W/C: Water-to-Cement Ratio; S/a: Sand-to-Aggregate Ratio;
W: Water; C: Cement; S: Sand; G: Gravel; SP: Super-plasticizer
(wt%)
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Fig. 6. Temperature Variations of Induction Heat Cured Concrete
Surface
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Table 2. Compressive Strength Results at 15 h

MTC LTC IHC
Specimen| £ Jeo o | Jlfeuro Je o | felfeourey
(MPa) (MPa) (%) (MPa) (%)
W/C38 14.8 0.3 2 25.7 173
W/C44 12.1 0.2 2 16.2 135

*Compressive Strength Ratio to MTC Specimen
MTC, LTC: Curing at Ambient and Low-Temperature
Chambers; IHC: Induction Heat Curing
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