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Abstract: To study the laws of carbon fiber rope (carbon rope) embedded in the asphalt concrete influ-
encing on its surface temperature, this paper conducted the heating and warming experiments of different
length carbon rope units. Meanwhile, the warming and cooling curves were drawn. Mathematical rela-
tionships between temperature and time were obtained through fitting. Moreover, the power and elec-
tricity consumption were analyzed. The results show that the surface temperatures of specimens are on
the rise with the extension of time. Compared to the environment temperature, 2.5 m long carbon rope
heating unit increases by 4 C in 15 min. In 30 min, the heating units of 3.5 m, 4.5 m, 5.5 m long car-
bon ropes increase by 3.5 C, 3.2 C, and 1. 3 C, respectively. The unit heating powers are 498 W/
m’, 292 W/m?, 186 W/m’, 119 W/m’, and 89 W/m’, severally. After the power supply is cut
off, the surface cools very slowly. It has good mathematical correlation between temperature

change and conduction time. In short, the carbon rope heating performance is favorable, which
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can have better heat warming effects when it is embedded into the asphalt concrete. According to

snowfall belt distribution, the selection scheme and design method of heating unit were recom-

mended. 5 tabs, 8 figs, 14 refs.

Key words: road engineering; asphalt concrete; snow melting and deicing; electric heating; car-

bon fibers ropes
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Fig.1 Shapes of carbon rope
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Fig. 2 Layout of carbon rope
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Fig. 3 Distribution of measuring points
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Fig.5 Temperature differences between powered

carbon rope and block surface
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power block and surroundings
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Tab.1 Relation between temperature rise of block surface and conduction time
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Tab. 2 Relation between temperature difference between interior and external of test block and conduction time
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Tab.4 Analysis of carbon rope electricity consumption
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Tab.5 Recommended schemes of heating unit selection
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