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Thermal transient analysis of steel hollow sections

exposed to fire
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Conclusion

Based on the results of the study reported in this paper, the
following conclusions can be drawn:

1. A numerical study of the heat field in the hollow cross-
sections exposed to fire loading from three sides is
presented, the finite element method in the commer-
cial software ANSYS is used for calculations. The main
focus is on determining the value of non-uniform tem-
perature distribution in the section. Investigated hollow
cross-sections loaded with elevated temperature show

big differences between temperature of the upper pro-
tected flange and the fire exposed sides at the same
boundary conditions depending on the size as well as on
the thickness of the profile.

2. Some results of the numerical study are compared to
the experimental results from the fire test realized
in VSB-Technical university of Ostrava. Experimental
measurement confirmed the assumptions of significant
non-uniform temperature distribution in the steel hol-
low cross-section and it may be useful to make further
experimental temperature measurements to verify other
numerical results.

3. The exact knowledge of temperature distribution is
important for advanced calculations especially in struc-
tures where the thermal expansion is prevented by
restrained conditions and subsequently internal forces
arise. The overall findings indicate that any general sim-
plified procedure for calculations of temperature in the
steel hollow sections exposed to fire from three sides is
not applicable.
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