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Abstract

In response to the serious winter icing of asphalt roads in high-altitude and cold regions, as well as

SCESIH: T, BRI, w, SO S R DR A N PR UK T B T EOR B S S M ). R TR,
2025, 14(6): 1576-1583. DOI: 10.12677/hjce.2025.146170


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.146170
https://doi.org/10.12677/hjce.2025.146170
https://www.hanspub.org/

W %

i

the low efficiency and high pollution of traditional anti icing methods. This article is based on the
Jiuma Expressway and studies the application effect of carbon fiber heating anticoagulant ice as-
phalt pavement technology. By burying carbon fiber heating wires and combining them with ther-
mal insulation layers and refined construction techniques, the electrical and thermal conductivity
as well as anti icing effect are verified. The experimental results show that the carbon fiber heating
wire can efficiently convert electrical energy into thermal energy, uniformly raise the road surface
temperature above freezing point, significantly delay the freezing time, and reduce the rate of ice
layer thickening. According to testing, the deviation of the carbon fiber heating wire resistance is
less than 5%, the temperature fluctuation range is 4.7°C~5.3°C, and the road surface deflection value
meets the design requirements (<30 x 0.01 mm). This indicates that the technology can effectively
solve the problem of road icing in high-altitude and cold regions, with both environmental friendli-
ness and efficiency, providing some new ideas for transportation construction in similar areas.
However, further research is needed for long-term stability and cost optimization.
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Figure 1. Schematic diagram of buried carbon fiber heating wire pavement structure
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Figure 2. Process diagram for laying carbon fiber heating wire
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Figure 3. Test results of the influence of thermal insulation layer on heat transfer
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Table 1. Temperature situation of carbon fiber heating wire in both horizontal and vertical directions
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3.0 5.0 4.8 5.0 5.1 4.9 5.0 4.8 5.2 5.0 4.9 5.1
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Figure 4. Test section pavement deflection detection results
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Table 2. Comparison of anti icing effect between experimental section and ordinary road section
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