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Effect of Concrete Hollow Pier Wall Thickness on
the Temperature Difference Distribution of Sunlight

Hu Anqing, Ren Donghua

(China Railway Southwest Research Institute, Chengdu 610031, China)

Abstract ;: The domestic bridge design specification only specifies the temperature difference load of the box
girder from sunlight, but lacks of the temperature difference on the bridge pier. In order to obtain the temperature
difference load of the concrete hollow pier and the effect of concrete hollow pier wall thick ness on the temperature
difference distribution, the sunlight analysis model of high pier was constructed according to the astronomical theory
light tracking method, where the main factors of the sun radiation, the environment and the upper structure shade
are considered. The test validation is performed in the Yi Wan Railway Mashuihe Bridge, and the relationship be-
tween the concrete wall thickness and the temperature difference of the sunlight is further analyzed. The results
show that the influence of the hollow pier thickness on the temperature difference distribution is large, the distribu-
tion mode of the temperature difference is not single. For the concrete pier with the wall thickness of 30~80 cm,
the sunlight temperature difference increases with the increase of the wall thickness. When the wall thickness of the
concrete pier is above 80 cm, the temperature difference of the pier changed little with the increase in thickness, and
the internal concrete temperature is not affected by the sunlight. For the hollow pier daily temperature difference
load verification, the concrete hollow pier with the wall thickness less than 30 cm can directly use the value of tem-
perature difference specified in ‘Code for Design on Railway Bridge and Culvert’. For the other concrete hollow pier
with the wall thickness above 30 cm, the temperature difference should not directly use the values in the code.
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