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Fire insulation for load-bearing steel structures using Paroc Fire
Protection Slab Paroc FPS 14

Applications
This method is intended to provide fire protection for load-bearing steel structures. The
insulation can be installed on rolled or welded steel profiles with various cross-sections. Fire
insulation is provided by Fire Protection Slab Paroc FPS 14, which is a non-combustible stone wool slab
with excellent fire resistance. The insulation is installed in a single layer, with care being taken to
ensure close contact at longitudinal and transverse joints. Insulation can be installed as shown in
the main examples below.

                   F = 4b + 2h          F = 2b + 2h           F = 2b + 2h    F = π x D

Where I-beams have a web height greater than 1.0 metre the insulation must follow the contours
of the steel surface.

Calculating insulation thickness
The required insulation thickness for various fire classifications (R30–R240) is determined using
the design curves on pages 2 and 3. The input parameters are the permissible steel temperature
and the profile ratio (F/A). The profile ratios for various steel profiles can be found in the
respective manufacturer’s specifications. For certain standard sizes the profile ratio may be found
in the table below. F is calculated as shown in the schematic diagrams above. A is the cross-
sectional area of the steel profile and represents the amount of steel that must be heated up.
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CALCULATING INSULATION THICKNESS
The insulation thickness is determined using the design curves below. The input parameters are
the permissible steel temperature and the profile ratio (F/A). For certain standard sizes the
profile ratio may be found in the table.
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CALCULATING INSULATION THICKNESS
The insulation thickness is determined using the design curves below. The input parameters are
the permissible steel temperature and the profile ratio (F/A). For certain standard sizes the
profile ratio may be found in the table.
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Installation
There are three alternative methods for fixing fire insulation:

Stud-welding, nailing or screwing.

Welding
The insulation is fixed using steel studs and washers. The steel studs must be at least 3 mm in
diameter. The length after welding must be 2–3 mm greater than the insulation thickness. The
studs are attached using special stud-welding equipment and positioned on the steel profile as
shown in the schematic diagrams below. For information on operating the welding equipment
refer to the relevant manufacturer’s instructions. At least 10 studs should be used per square
metre of insulation.

When the insulation is fixed onto a steel surface (e.g. a flange) the studs nearest the joints in the
insulation must be no more than 100 mm from the joint. If the breadth of the flat steel surface
(B) is less than or equal to 200 mm then a single line of studs must be attached along the centre
line of the face. A normal coating of rust on the face of the profile will not pose any installation
problems. If the profile has been finished with corrosion-resistant paint this must be removed
around the areas to be welded, with the aid an electric drill and abrasive wheel, for example. The
insulation slab is pressed onto the steel studs and secured with steel locking washers. The fixing
washers must have a contact area of at least 7 cm2 (minimum diameter 35 mm).
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Nailing
The insulation is fixed using steel nails and washers. The steel nails are shot into the steel profile
using a Hilti nail gun or similar equipment. For information on operating this equipment refer to
the relevant manufacturer’s instructions. The size and positioning of the nails are the same as
already described for stud-welding. The steel thickness must be at least 12 mm before this
method can be used. The steel surface does not require any special cleaning.

Screwing
The insulation is fixed using special screws. The first stage of installation is to push 100-mm wide
pieces of Fire Protection Slab Paroc FPS 14 between the flanges of the steel profile, with a maximum
centre-to-centre spacing of 600 mm. The thickness of the slab must be at least 40 mm. If the
height of the beam is greater than 400 mm a piece of slab must be placed edge-on between the
insulation and web to provide additional support. If the breadth is greater than 300 mm then 3-
mm pins or studs must be nailed or welded to the centre line of the flange at 300-mm intervals.
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Cont.

Cut the insulation so that it is equal to the height of the beam, plus the thickness of the flange
insulation. At least two bolts are required at intervals of 200 mm or less. The spacing between the
bolts is shown in the diagram below. It is recommended that the bolt length is twice the
insulation thickness. Insulation should be fixed to the top of RHS profiles by butt-welding or
nailing. The steel pins or studs are fixed at intervals of less then 500 mm, and less than 100 mm
from joints in the insulation.
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