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Steel structures have been well known to suffer from long exposure to high
temperature, e.g. fire, in which certain properties of the structural steel can change
dramatically, affecting the load-bearing capacity and leading to structural failure. Fire
protection coatings are normally used to enhance the fire resistance capability of structural
steel members. The use of fire protection coating with insufficient thickness may cause
inadequate fire resistance rating of the steel structure while overestimated thickness means
wasting more coating material.

The objective of this research is to investigate the estimation of optimal thickness of
fire protection coatings for structural steel members for the specified fire resistance ratings.
The proposed method employs the finite element model utglizing two-dimensional transient
heat transfer analysis.

The results from testing the efficacy of the proposed method show that the
estimated thickness is in good agreement with the fire test results in the literature. The
estimated thickness is, however, sensitive to the variation in the thermal conductivity of the
coating material for the case of constant conductivity. Nevertheless, the estimated
thickness is virtually insensitive to the variation in the specific heat and the density of the

coating material.



