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Fg.6 Constitutive law of steel at high temperatures
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Fig.9 The variation of axia displacement of the column Fig.10 The variation of the section stress
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Fig.11 Three-faces heated beam
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Fg.12 Variation of the mid-span displacements

13
Fig.13 Relationship of load and limit temperature
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Fig.14 Three-faces heated column
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Fg.15 The variation of temperature-distribution
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Fig.16 The variation of axial displacement Fig.17 The variation of column lateral displacement
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Firer beam element model for the collapse simulation of concrete
structures under fire

CHEN Shi-cai, LU Xinrzheng', REN Ai-zhu, JIANGJiarrjing
(Department of Civil Engineering, Tsinghua University , Beijing 100084 , China)

Abstract : In order to analyze and smulate the collapse of reinforced concrete (RC) elements under fire,
a novel numerical model based on the fiber beam model is proposed in this paper. By dividing the cross
section of RC beam element into many small concrete and steel fibers and assigning different material s to
each fiber , this model can consder the non-uniform temperature distribution across the section and sm-
ulate the behavior of cracking or crushing for concrete and yielding for steel. The material stressstrain
relationship at high temperature of each fiber is based on the model proposed by EuroCode 2. The ex-
plicit tangential stiff ness matrix i s deduced for proposed fiber beam with total L agrange description, and
the incremental equilibrium equations are al 0 established. Finally, the fiber model proposedin this pa
per is validated by comparing with various experimental results.

Key words: fiber model ; beam element ; fire; nonlinearity



