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Comparison of fire resistance ratings for flexural reinforced concrete members

in temperature domain and strength domain
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Abstract

Designing a reinforced concrete (RC) structure for fire
protection proposed can be considered in three methods, time
domain, temperature domain, and strength domain. In the time
domain, a fire resistance rate (FRR) is referred from a standard
fire resistance test which costs enormous expense. Meanwhile, in

the temperature domain use the calculation of distributed

temperature across the cross-section to compare the maximum
temperature of reinforced steel with the critical temperature. At
last, the strength domain uses the calculation, decreasing moment
capacity due to the behavior of RC structures subjected to fire
scenario, which is complex and magnificent of time is taken. This
paper is focusing on improving the RC fire protection designing
method, reducing cost and time, by selecting a suitable condition
for designing RC structures with temperature domain. In this case,
a simply supported beam with a single reinforcement is being
evaluated for the fire resistance rate, covering as studied variables.

From the study, the temperature domain can be used to
design RC structures for fire protection with FRR for at least 2
hours by having a minimum concrete covering 50 mm and at load

ratios of 0.3 and 0.5
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