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Simulation Analysis and Evaluation of Prestressed Concrete Hollow
Slab Girder Subjected to Fire Disaster
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Abstract: Taking a sudden fire which happened at a PC hollow slab bridge of an expressway in Jiangsu
Province as the research object we expounded the influences of high temperature of fire on mechanical
performance of concrete steel and strand summarized the temperature estimating method for fire site and
proposed the implementation steps of simulation analysis and evaluation for bridge fire disaster. Through
analysing the property of fire comburent we selected the hydrocarbon temperature-time curve ( Eurocode)
and discussed the mechanism of concrete explosive spalling under fire disaster. On this basis we built a
fluid-solid coupling heat transferring model of hollow slab concrete and air in its closed cavity to simulate the
fire temperature field. According to the result of finite element calculation we compared the influence of
bottom concrete explosive spalling subjected to fire on hollow slab temperature field. Finally we
comprehensively evaluated the fire damage situation of hollow slab by analyzing the changes of the material
properties after fire disaster.
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Fig. 1 Concrete spalling and steel reinforcement exposure
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Tab. 2 Reduction factors of concrete elastic modulus at

high temperature
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Tab.3 Reduction factors of concrete elastic modulus after

natural cooling from high temperature
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Fig. 3 Changes of tensile strengths of steel

reinforcement at high temperature
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Tab. 4 Evaluation table of fire damage levels of bridge structure members
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Fig. 5 Boundary conditions and geometry dimensions of

hollow slab under fire ( unit: cm)
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Tab.5 Reduction factors of plate girder’s material mechanical properties after fire
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