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Deformation Analysis of Thermo-Elastic-Plastic on Reinforced
Concrete Structure Subjected to Fire

WANG Zhen-qing , ZHU Da-lei , HAN Yu-lai, QIAO Mu

(College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, P. R. China)

Abstract: To investigate the mechanical behavior of reinforced concrete structure subjected to fire, the
incremental thermo-elastic-plastic creep constitutive equations of steel and concrete in consideration of
temperature and creep deformation were obtained based on different yield rules and the elastic-plastic
theories. The nonlinear analysis for reinforced concrete simply supported slab was carried out with
consideration the variation of the mechanical properties of steel and concrete with temperature. The
effectiveness and applicability of the constitutive equations were verified with the test results from relevant
literature. The nonlinear analysis was employed for one-bay one-storey reinforced concrete frame under fire
and the variation of displacement at partial nodes was analysed. It was found that the reinforced concrete
structure at a high temperature would have a significant deformation. And the displacement change curves
of beam-column joints of reinforced concrete frame were not monotonous trend and there were inflexion
points. The vertical displacement values of beam-column joints were less than those at midspan of cross-
beam.
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