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Abstract: In the analysis of continuous collapse of steel structure, the direct demolition method
was mostly used, but because of the continuous collapse of steel structure was caused by fire, the
actual situation could not be truly reflected. Therefore, it was very important to analyze the
resistance of steel structure to continuous collapse under fire. A multi-layer steel frame model
without floor was established by using ANSYS finite element software. The thermal and solid
coupling method was used to consider the failure of fire, and the material nonlinearity and
geometric nonlinearity were taken into account comprehensively. The continuous collapse
resistance of steel frame structures under fire and the number of allowable failure columns in the
corner region were studied, and the results were compared with the results of direct dismantling
method used in the existing literature. The results show that the continuous collapse process of
steel frame can be simulated by the method of thermal structural coupling in ANSYS, combined
with the method of life and death unit. By analyzing the working conditions of different number
of failure columns in 3 kinds of corner regions, the number of allowable numbers of the failure

columns is 3. The results of the finite element analysis of dismantling method and the results of
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finite element analysis are compared. It is found that the result of direct dismantling is too

conservative. Considering the fire is more close to the actual collapse situation.

Key words: fire; steel frame structure; progressive collapse; birth and death element method; fi-

nite element analysis
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Fig.1 Steel Frame Model Column Layout
Diagram of Literature [16]
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Fig.2 Temperature-time Curves of Fire Components
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Fig.3 Comparison of Axial Displacement of Fire Column
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