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Abstract

Due to the high temperature effect on the bottom plate of the prestressed box girder, the temper-
ature of the bottom surface of the box girder rises sharply and is conducted to the interior of the
box. The concrete itself is affected by various factors such as sand, stone and mix ratio, thus trans-
ferring heat. The temperature field distribution inside the concrete is not uniform, and finally the
mechanical properties of each material are different under different fire time. In this paper, the fi-
nite element software ANSYS is used to analyze the temperature field of concrete, ordinary steel
bars and prestressed steel beams in the box girder for 10 min, 20 min, 30 min, 60 min, 90 min and
120 min. Finally, with the increase of the extension time, the temperature stratification of the
concrete floor occurs, and the thickness of the high temperature layer decreases with the distance
from the fire surface to the layer. According to the temperature of the prestressed steel bundle
and ordinary steel, the temperature changes with the fire time. The temperature field changes and
distribution patterns at different times are summarized.
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Figure 1. Comparison of temperature rise curves
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Figure 2. Sectional dimensions of concrete box girder
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Figure 3. Quarter finite element model
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Figure 4. (a) Prestressed steel bundle; (b) Ordinary longitudinal reinforcement; (c) Ordinary stirrup
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Figure 5. Concrete temperature cloud map
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Figure 6. Rebar temperature layout points
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Figure 7. Prestressed steel temperature map
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Figure 8. Rebar temperature cloud map
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Figure 9. Temperature versus time curve of measuring points
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