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Abstract

Asphalt mixture is a temperature-dependent material and because of that, the temperature field
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has a significant impact on the bearing capacity and performance of the asphalt pavement struc-
ture. By summarizing the existing theories of temperature field of asphalt pavement and the ex-
isting achievements of researchers at home and abroad, a numerical simulation approach for si-
mulation of temperature field within an asphalt pavement structure is proposed. The feasibility of
the numerical method is verified by comparing the numerically predicted temperature distribu-
tion with that of the in situ measurement at the RIOHTRACK road test field in Beijing. Finally,
based on climatic data from an eastern region of China, three typical temperature fields of high
temperature, low temperature and normal temperature are numerically calculated and analysed.
The case study can serve as an example for using the new approach to improve the asphalt pave-
ment design by considering the effect of temperature in a realistic way.
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Figure 1. Thermal conductivity of different asphalt mixtures
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Table 1. Typical value of thermal parameters of asphalt pavement
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Figure 2. Schematic diagram of STR19 section struc-
ture in RIOHTRACK
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Figure 3. Value of atmospheric temperature and sunshine radi-
ation during temperature field test
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Figure 4. Comparison between simulated and measured temperature changes at different depths of road surface: (a) 4 cm
away from road surface; (b) 12 cm away from the road surface; (c) 24 cm away from the road surface
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Table 2. Average meteorological parameters of a certain area in eastern China in recent years
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Figure 5. Annual variation of temperature field of asphalt pavement: (a) road surface; (b) 16 cm away from the road surface;
(c) 32 cm away from the road surface
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Figure 6. Relationship between average temperature of asphalt
layer and average temperature of atmosphere
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Figure 7. Diurnal variation of typical temperature field of asphalt pavement: (a) low temperature field; (b) normal tempera-

ture field; (c) high temperature field
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