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ABSTRACT

The project report aims to study the behavior of composite floor systems under fire
conditions using the finite element method. The study begins with the calibration of the finite
element model by comparing the temperature distribution of composite slabs with
experimental results obtained from a literature review to ensure model accuracy. The
calibration results show that the temperature distribution of the model in this study is similar
to the literature review results, with a deviation of no more than 7%. The study then examines
the temperature distribution and load-bearing capacity of composite floor systems under fire
conditions, focusing on two cross-sectional shapes: Trapezoidal and Re-entrant. Fire scenarios
are simulated using the I1SO 834 standard temperature curve, and the temperature distribution
within the composite slabs is analyzed, along with the reduction in load-bearing capacity due
to changes in the mechanical properties of materials at elevated temperatures. The results
indicate that the Trapezoidal cross-section has better heat dissipation than the Re-entrant
cross-section, resulting in lower accumulated temperatures. After 50 minutes of burning, the
Trapezoidal cross-section retains 29.29% of its load-bearing capacity, while the Re-entrant
cross-section retains 19.24%. Comparing the residual load-bearing capacities of both cross-
sections after the fire, the Trapezoidal cross-section shows a smaller reduction in load-bearing
capacity than the Re-entrant cross-section. From this study, it can be concluded that the cross-
sectional shape significantly affects the fire resistance of composite slabs. Selecting an
appropriate cross-section can enhance structural safety under fire conditions. Additionally, the
findings from this study can be applied to improve the fire resistance efficiency of composite
slab designs and serve as a guideline for developing computational models to analyze

structural behavior under fire conditions in the future.



