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The properties of concrete filled steel tube (CFT) columns in fire are well known. 
However, most of the research papers and design manuals only consider columns in uniform 
fire, where the fire is acting at all sides of the column.  In reality, many of the columns in 
buildings are located next to walls or in corners and are exposed to fire non-uniformly, which 
affects their heating rate and induces thermal bowing. 

Numerical analysis of embedded CFT columns in fire was conducted in a master’s 
thesis completed in 2013. Thermal and mechanical analysis were done using a commercial 
finite element software ABAQUS. Reinforced concrete filled square steel tubes were 
considered with three different sizes and two different buckling lengths. The ISO fire was 
acting at three, two adjacent or one side of the column staying constant along the column. The 
remaining sides were protected with concrete or sandwich panel walls. The columns were 
compressed with constant loads to failure and the resulting fire resistance periods were 
compared to similar cases in uniform fire. There were several difficult problems during FEM-
modelling of which the working concrete material model was the hardest one to solve. 

The results show that the average fire resistance times increase with the ratios 1.3 (3 
sides), 2.1 (2 sides) and 3.5 (1 side) with respect to the cases where fire is acting at all four 
sides. It was also found that concrete wall can act as effective heat sink for embedded 
composite columns and slow down the heating rate even more.   

Tests are badly needed to verify the calculations, but they present a whole new set of 
problems. How many CFT columns should be tested? The furnace floor in TUT cannot resist 
loading, so the columns would have to be pulled against the top of the furnace. Is this even 
feasible, how it could be done or are there better alternatives? How the columns should be 
partly shielded from fire (concrete or mineral wool) and how these protections should be 
attached to the columns? 
 


