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Temperature distribution patterns of steel-concrete composite
beams under hot asphalt paving
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(1. School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, P. R. China;
2. Shanghai Traffic Construction General Contracting Co., Ltd., Shanghai 200120, P. R. China)

Abstract: Temperature fluctuations caused by hot asphalt paving on bridge structures represent a transient
process that is challenging for precise monitoring. To elucidate the temperature distribution patterns of bridge
structures under hot asphalt paving, a study of the temperature field during the hot asphalt paving stage of steel-
concrete composite beams was conducted. Firstly, by collecting empirical data on the temperature field of steel-
concrete composite beams under hot asphalt paving, the temperature distribution characteristics of the steel-
concrete composite beams during this process were analyzed. Subsequently, a temperature field model of the
steel-concrete composite beam during hot asphalt paving was established using finite element (FE) software.
The accuracy of the FE model was validated using measured data. Parametric analysis of the composite beam’ s

temperature field during the hot asphalt paving stage was conducted. Finally, based on the results of the
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parametric analysis, a prediction formula for the vertical temperature difference of the steel-concrete composite
beam under hot asphalt paving was proposed. Its applicability was validated using existing literature. Results
indicated that the influential depth of asphalt high-temperature paving on steel-concrete composite beams mainly
occurred within a range of 0.5 m and formed a large vertical temperature gradient. The vertical temperature
difference pattern can be approximated by an exponential function, while the horizontal temperature difference
pattern can be approximated by a sine function. The maximum vertical temperature difference is mainly
influenced by the initial temperature of the beam T,, the thickness of the intermediate layer d, and the
temperature of the asphalt mixture T.. The calculated results from the proposed model are consistent with
existing research, providing a reference for studying the temperature distribution of steel-concrete composite
beams during asphalt hot-mix paving.

Keywords: bridge engineering; hot asphalt paving; steel-concrete composite beams; temperature gradient;

temperature difference prediction equation
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Fig. 3 Measuring points layout diagram
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Table 2 Temperature and maximum temperature difference

of vertical measuring points at the most unfavorable time
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Table 3 Temperature and maximum temperature difference

of transverse measuring points at the most unfavorable time
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Table 4 Environmental meteorological parameters
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2:00 24.0 24.6 0 1.0

3:00 24.3 24.5 0 1.2

4:00 25.0 24.5 0 0.7
5:00 25.0 24.5 0 0.9

6:00 24.8 24.9 0 0.8

7:00 24.8 24.3 0.16 0.2
8:00 25.8 25.9 0.72 1.1

9:00 26.0 26.9 1.28 1.5

10:00 26.3 27.6 1.76 3.8
11:00 25.8 28.3 2.00 4.9
12:00 27.0 29.0 2.08 5.1
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Table 5 Time-history temperature change of asphalt
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Table 6 Thermal parameters of materials

I [E] KAWET,/C Wil T,/C
4:00 25.0 158.0
5:00 25.0 98.0
6:00 24.8 93.7
7:00 24.8 88.2
8:00 25.8 76.3
9:00 26.0 59.1

10:00 26.3 55. 4

11:00 25.8 47.3

12:00 27.0 45.5
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Fig. 10 Numerical calculation process for solar radiation
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values along the height direction after asphalt paving
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Table 6 Comparison of predicted and measured vertical

temperature difference
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