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Study on Assessment and Fire Resistance of Protected Steel Elements Exposed to Various
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The objective of this research is to assess the fire resistance of protected steel structural elements exposed to various fire
severities in realistic fire. The degree of the deterioration of several fire protections at high temperatures was inspected using
TG/DTA (Thermogravimetry / Differential Thermal Analysis) and DSC (Differential Scanning Calorimetry) methods. A series of
heating tests of protected steel plates was conducted to obtain the temperature rise characteristics of the steel elements exposed to
three different levels of fire severities, which covered the maximum fire temperature up to 1250 degrees observed in real scale fire
experiments. As the result, the ordinary fire protections except for ceramic fiber did not have the expected resistance over 1150
degrees. Extrapolation of fire severities and fire duration should be limited to the maximum temperature which fire protection
materials were able to retain the expected performance. The optimal condition of specimens in fire resistance tests was also
provided based on the mechanical properties of steel material and thermal properties of fire protections.
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