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ABSTRACT : This paper presents a method to deice concrete pavement with carbon nanotube(CNT) as an heating material so as to
avoid the adverse effects of conventional deicing method such as salt on the structure, function and environment. To this end,
laboratory tests integrated with numerical simulations were conducted. In the laboratory tests, the CNT was embedded inside the
concrete slab and generated the heat up to the target temperature of 60°C in the freezer at temperature of -10°C. Then, the surface
temperature was measured to investigate how far the heat transfers on the surface at temperature of above 0°C. Also, three different
spacings of 15, 20 and 30cm between CNTs were conducted to determine the maximum allowable spacing of CNT. Along with these
experimental tests, heat transferring analysis conducted to validate the test results.
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Fig. 1. Schematic drawing of CNT embedded into concrete slab
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Table 1, Concrete pavement mix proportioning

Concrete pavement mix proportioning (1,000L, kg/m®)

Maximum size of coarse aggregate (mm) 25
W/C (%) 45
S/a (%) 37
Wather (kg) 147
Cement (kg) 326
Fine aggregate (kg) 707
Coarse aggregate (kg) 1184
Air-entraining agent (kg) 1.956
Superplasticizer (kg) 1.956

Note: Specific gravity : Cement (3.15), Fine aggregate (2.66), Coarse

aggregate (2.73)
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Fig. 2. Laboratory test
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Fig. 4. Dual installation of carbon nanotube of spacing of 15 cm
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Fig. 5. Dual installation of carbon nanotube of spacing of 20 cm
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Fig. 6. Dual installation of carbon nanotube of spacing of 30 cm
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Fig. 7. Element mesh and boundary conditions for the simulations
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Fig. 8. Results of simulation

Table 2, Physical properties of concrete

References Termal conductivity Specific heat Density
Zhao et al. (2011) 0.86 W/m°C 1,046 J/kgK 2,600 kg/m®
Wu et al. (2015) 242 W/m°C 1,090 J/kg°C 2,400 kg/m®
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Fig. 9. Results of numerical analysis
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