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ABSTRACT

This research aims to investigate the behavior of composite floor systems under fire
conditions using finite element (FE) modeling. The study began with the validation of the
numerical model by comparing the temperature distribution of the composite slabs with
experimental results obtained from a literature review. To ensure the accuracy of the-model,
the study was categorized into two main analyses: the temperature distribution “across
different cross-sections and the load-bearing capacity of the composite slabs during fire
exposure. Two specific profiles were examined: Trapezoidal and Re-entrant cross-sections. Fire
scenarios were simulated based on the ISO 834 standard fire curve to analyze the internal
temperature distribution and the subsequent reduction in load-bearing capacity resulting from
the degradation of mechanical properties at elevated temperatures.The results indicate that
the Re-entrant cross-section exhibits superior thermal resistance compared to the Trapezoidal
cross-section, resulting in lower internal slab temperatures after 50 minutes of fire exposure.
Regarding the residual load-bearing capacity, the Trapezoidal and Re-entrant sections retained
33.48% and 36.59%, respectively. Comparing the two, the Re-entrant profile maintains a higher
residual strength post-fire. This study concludes that the cross-sectional geometry significantly
influences the fire resistance of composite slabs. Selecting an appropriate profile can enhance
structural safety under fire conditions, and these findings can be applied to optimize the fire-

resistant design of composite floor systems.



