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Introduction
Glazing is a common component of construction & design as it enables energy saving, better
ventilation, architectural aesthetics, and function. To ensure the proposed glazing framing is
structurally sound, it could be fixed to structural steel elements, which have minimal or no influence
to the overall structure under ambient conditions.
However, in the cases of fire protected structural steel, these attachments could potentially degrade
the fire performance of the protected steel and thus result in structural failure under the fire scenario.
To examine the effects of attaching glazing onto intumescent coated steel, Permax have conducted
an indicative test with a proprietary commercial glazing system.

Theory & Test Evidence
When fixing objects onto intumescent coated steel, the question is always whether such attachments
would impede the intumescent expansion, and thus degrade the fire performance of the system. In
order for the intumescent system to perform properly, ideally engineers should ensure the
attachment design can meet one of the following scenarios:
1) the attachment has some degree of fire performance and is able to protect the steel substrate
with its inherent fire properties (e.g. column hard-up against concrete wall); Or
2) the attachment has poor fire performance and is able to melt and detach from the fire
protected steel, thereby not significantly impairing the intumescent reaction.
An indicative fire test was carried out to examine whether attaching commercial aluminium glazing to
intumescent coated steel would meet one of the above scenarios. A 1200mm x 1200mm steel frame
formed by four 150mm x 5mm SHS was fixed onto a 1800mm x 1800mm x 120mm thick 40MPa
concrete precast wall with two layers of SL82 mesh. The purpose of this was to ensure the steel frame
was stable within the furnace throughout the whole fire test period. The steel frame was then primed
with a Nullifire approved primer and coated with Nullifire SC902 intumescent to the desired thickness.
A proprietary aluminium frame supplied by G.James with laminate glass was then screw fixed inside
the intumescent coated steel frame to form the test sample. The sample was tested for two hours
under the standard heating conditions illustrated in AS1530.4-2014 clause 2.11.1. Figure 1. and Figure
2. displays the sample conditions before the test:

Figure 1. Intumescent coated sample – steel frame formed
by four 150mm x 5mm SHS fixed onto concrete panel.
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Figure 2. Intumescent coated sample with G.James aluminum
glazing screw fixed to it.
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Thirty-six thermocouples were attached to the steel frame substrate at different locations to record
steel temperature readings as shown in Figure 3. below:

Figure 3. Thermocouple locations.

The steel frame was coated with Nullifire SC902 to a desired thickness in order to achieve 120FRL with
a limiting steel temperature of 700°C. The average steel temperature measured at 120 minutes was
below 700°C. This suggests the aluminum glazing did not significantly impede the fire performance of
the system and the intumescent coat was able to prevent the steel from reaching its limiting
temperature.
Figure 4. shows the aluminium glazing and laminate glass had completely melted whilst the
intumescent was still able to expand to some extent. It is clear that there was less intumescent
expansion at the fixing locations, however this is expected as the glazing system near the fixings would
take longer to deform and fail. Nevertheless, these slight impediments were not enough to degrade
the fire performance of the system.
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Figure 4. Post test – Front view.

Applicability of Test Results
When utilising this test data there are several elements that need to be considered:
1. The aluminium glazing used was supplied and installed by G.James. Since the characteristics
of other glazing systems may differ, it is important for the design engineer to investigate the
differences and decide if this test evidence is relatable to their project.
2. The Nullifire SC902 intumescent used has a lower expansion thickness compared to other
intumescent products on the market. The impediment caused by the fixings is likely to have
more severe impact to intumescent products with higher expansion thickness. Consequently,
this test result is specific to the Nullifire SC902 system and is not recommended to be
extrapolated to other intumescent systems without test evidence.

Conclusion
The testing showed that the G.James aluminum glazing frame was able to deform and melt away
during the early stages of the fire test, under the standard fire curve as per AS1530.4-2014. This
allowed the SC902 intumescent to expand as required. The test showed higher steel temperatures on
the inner face of the sample where the glazing connected to the intumescent coated member.
However, this did not affect the overall performance in terms of average steel temperature of the
steel frame.
If there are any questions about this fire test, please contact the Permax technical services team for
further information.
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