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Experimental study of the effect of fire
duration and different cooling patterns
on the behavlor of Flat slabs

ABSTRACT

Flat slabs are among the critical structural systems used in
constructing various types of buildings (industrial, civil,
warehouses, etc.) during the reconstruction phase in the Syrian
Arab Republic. Hence, the issue of preserving existing
reinforced concrete structures or those planned for
construction, as well as protecting their various structural
elements, such as flat slabs, from the effects of fires, has
become highly significant.

This research aims to experimentally study the impact of fire
duration on the collapse load and deflection of flat slabs under
different cooling methods. The goal is to identify the safest
cooling method through laboratory experiments.

The study revealed an increase in deflection and a significant
reduction in the load-bearing capacity of mushroom slabs
exposed to fire and cooled using the three tested methods (air
cooling, water cooling, and no cooling) compared to reference
slabs. Moreover, the experimental study showed that the air-
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cooling method allows concrete and steel to regain a significant
portion of their properties, unlike the water-cooling method,
which caused noticeable damage to the concrete, leading to a
deterioration in ist strength regardless of the fire exposure
duration.

Key words : Flat slabs, fire , cooling patterns
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“Punching shear strength of reinforced concrete flat slabs subjected
to fire on their tension sides ” [1]
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