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SECOND NATURAL FIRE TEST ON A LOADED STEEL FRAME AT CARDINGTON 

D.J. Latham G. Thomson B.R. Kirby D.E. Wainman 

SYNOPSIS , 

The second of two natural fire tests on a loaded, two dimensional steel 
framework is described. The structure comprised an unprotected 406 x 178 mm 
x 54 kg/m beam which spanned the compartment at ceiling height and was 
attached at each end by bolted connections to 'blocked in ' columns. Maximum 
design loads as permitted by BS 449, were applied to both the beam and the 
columns in the structure. A fire load density of 25 kg/m2 of wood and the 
118 ventilation of two walls were selected to ensure that the stability of 
the test frame was exceeded. 

The unprotected beam reached a maximum lower flange temperature at mid-span of 
775°C after 20 minutes. The 'blocked in' columns reached maximum temperatures 
of 575°C and 600°C respectively. A time equivalent of 32.5 minutes was 
estimated to be appropriate for this fire. 

During the test the beam initially hogged but then saggedLat an increasing rate 
such that the loads had to be removed at aLdeflection of 133. Extrapolation 
indicated that the limiting deflection of 130 would have occurred; minute 
later. The 'blocked in' columns bowed towards the adjacent walls at the 
conclusion of the test. 

These observations emphasised the fact that steel frameworks exhibit a 
significantly greater fire resistance than their individual steel elements. 

This work completed the experimental programme of the joint BSC/DoE contract 
concerned with the structural stability of steel frames in natural fires. 
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