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A major disadvantage to the steel sections in general is the significant decrease in strength at
high temperature, and thus fire protection is required. In previous research works, the use of perlite-
based material for fire protection of steel has been investigated. It has been found that such a material
with 150% perlite by weight of Portland cement enables a fire resistance capacity greater than 2 hours.
However, the cementitious material is brittle and has low tensile strength. It is therefore necessary to
ensure that no possible cracks or dislodge of the fire protection material occur when the structure is

subjected to live loads and that there is no decrease in the fire resistance rating.

The current research aims at the investigation of cracking or dislodge of perlite-based material
and the fire resistance rating of steel sections coated with perlite-based material with 150% perlite by
weight of Portland cement after loading, using 3 different H sections with 3 cm thick fire protection
coating. The sections were subjected to the midspan point loads of 20% and 40% of the allowable

flexural strength, assuming sufficient bracing.

The test results illustrated that, after loading, the perlite-based material was still intact with no
visible sign of debonding, only a few small cracks were observed. From the fire resistance test of the
specimens, it was found that the fire resistance ratings of the same sections after different loading at
20% and 40% of the allowable flexural strength are not much different at approximately 2:20 hrs. In
other words, the surface area of steel was not directly exposed to fire, and thus the fire resistance rating
was not affected. It is concluded that the perlite-based material with 150% perlite by weight of Portland
cement after loading still has a good fire resisting performance compared with the case of no loading in

the previous research works.



