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Research of Temperature Field of Concrete Box Girder under Solar Radiation

GU Ying, LI Ya-dong, YAO Chang-rong
(School of Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract; To research 3D temperature field of concrete box girder under solar radiation, the temperature field
of a concrete box girder under solar radiation is simulated with ANSYS software based on ASHRAE clear-sky
model. The influences of the main parameters, including wind speed, atmospheric cleanliness, bridge
orientation and latitude, on the temperature field of the concrete box girder are analyzed. The result shows
that (1) the calculated values of temperature are close to the measured ones and the deviation is less than
3 °C, which indicates the ASHRAE clear-sky model can be used to effectively analyze the temperature field
of concrete box girder; (2) the temperature gradient of the concrete box girder mainly concentrates in the
haunch in vertical direction, and concentrates in the area of bottom plate near web in transverse direction;
(3) the transverse temperature difference of bottom plate end is relatively larger when the web subjected to
direct sunlight, thus it is recommended that the influence of the transverse temperature difference on the
structure behaviors should be taken into account for those concrete box girders with shorter flange cantilevers;
(4) wind speed and atmospheric cleanliness greatly affect the vertical temperature difference of concrete box
girder, while the influence of orientation and latitude of bridges is comparatively little.

Key words: bridge engineering; concrete box girder; ASHRAE clear-sky model; temperature field; solar

radiation ; shielding effect
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Fig.7 Curves of air and ground surface temperatures
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Fig. 9 Comparison of calculated and theoretical temperatures of concrete box girder
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Fig. 12 Influence of wind spend on vertical temperature
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Fig. 14 Influence of bridge orientation on vertical

temperature difference of concrete box girder
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