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The correct material thickness for a given fire          

resistance period 

With exception of road tunnels, the majority of 

passive fire protection products are applied to 

structural steelwork. In the calculation examples 

below, we have therefore used a structural steel 

section to illustrate the method of establishing the 

correct product thickness required for a given fire 

resistance time period.  

Each piece of steel has some natural ability to absorb 

heat - its “heat sink” characteristics.  The larger the area 

of steel exposed to fire is, the greater amount of heat 

will affect the steels strength. Therefore a shallow thick 

section has a greater ability to resist fire than a deep thin 

section. This ability is expressed as the steel section’s Hp/

A factor, where Hp is the heated perimeter (in linear me-

ters) exposed to fire, and A is the corresponding cross 

sectional area of steel (in square meters), 

The concept derives from the fact that the greater 

the mass and smaller the perimeter of a steel sec-

tion, the better the inherent heat sink. In other 

words, a section with a high Hp/A factor will heat 

up more rapidly than one with a low Hp/A, and so 

may require a higher fire protection to achieve the 

same level of fire resistance.  



Step 1.        Calculating the Hp/A factor 

 Using a 457 x 191 x 67 kg/m serial size section where actual dimension values are: 

A (areal) = 0,00854 m² 

B = 189.9 mm 

D = 453.6 mm                    t = 8.5 mm. 

 

Note that the cross-sectional area can be obtained by dividing the weight of the section per linear meter by 

the weight of 1m3 of steel (7850 kg). Thus : 67 /7850 = 0,00854 m2  

If the protection follows the profile of a section, as would occur with sprayed coatings, the following Hp/A fac-

tors will result: 



Step 2.        Finding the correct thickness of materials              

       tables using the Hp/A values. 

As an example, using Fireshield 1150 sprayed coating to five 120 minutes fire resistance;  

The values below are taken from an extensive table of thickness. 



Table 1: Fireshield 1150 thickness for I and H section columns, giving a required period of 120 minutes fire re-

sistance. Critical temperature 550°C. 

 

Each HP/A value above should be revised upward to the nearest value shown on the extensive tables, i.e.. 

Read 200 for 193.2. 

For the «boxed», solid fill, protection in example 3 and 4, the thickness refers to the material applied to the out-

side faced of the flanges only.  

Although steel sections have their own specific Hp/A factor, thickness values will vary depending on the type of 

fire protective material specified and also whether the material is used on a beam or column.  

Calculation of thickness of Fireshield 1150 on closed struc-

tural hollow sections (RHS-sections) or (box-protection) 



F/A = Ai/Vs = Hp/A for the most used  

Steel profiles in England. 






