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1 Introduction

The purpose of this investigation was to assess the small-scale fire properties of a
Structural Insulated Panel System (SIPS) product when used as a roofing material and
exposed to a fire originating inside the structure. The horizontal flame spread
properties were determined in the inverted channel facility in accordance with the
SANS 10177-10 test protocol.

2 Description of material

The sample as tested consisted of 80 mm thick layer of yellow rigid polyurethane with a
9 mm thick magnesium oxide board laminated below and a 10 mm thick Oriented
Strand Board (OSB) laminated to the back. In practice a layer of ‘torch-on’
waterproofing would also be fixed to the external side of the panel (i.e. onto the OSB)
but the objective of the test was to evaluate the performance of the panel when
subjected to a fire source inside the structure (i.e. impacting on the magnesium oxide
board); hence the waterproofing was omitted for the test specimens.

3 Test method

3.1 SANS 10177-10

The material was installed onto a test frame with a butt joint along the centre of the
frame. As mentioned, the magnesium oxide board faced downwards. The test frame
was installed in the inverted channel tunnel facility (Figure 3.1.1).

Temperatures were measured during the investigation with thermocouples located
below the installation at 1 m centres. The test installation was exposed to the thermal
output of three litres of n-hexane, which was placed in the fire source tray.
Temperatures were continuously recorded and observations were noted of the
behaviour of the material.
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Figure 3.1.1: Diagram of SANS 10177-10 inverted channel testing facility

The installation prior to the ignition of the fire source is shown in Figure 3.1.2.

Figure 3.1.2: Test installation prior to ignition of fire source
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4 Test results
4.1 SANS 10177-10

No ignition of the product was observed during the 15 minute test period. Figure 4.1.1
shows the installation after 9 minutes, with the fire source at maximum intensity. The
installation subsequent to completion of the test is shown in Figure 4.1.2.

Figure 4.1.2: Test installation subsequent to completion of test
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The temperatures recorded during the test are depicted graphically in Figure 4.1.3.
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Figure 4.1.3: Temperatures recorded during SANS 10177-10 test on Atlas SIPS roof panels

Inspection of the roof panels subsequent to removal from the channel revealed that the
foam had slightly degraded near the butt joint with the OSB only discoloured in that

area. Figure 4.1.4 shows the panel at the front left of the channel along the side of the
butt joint.

Figure 4.1.4: Roof panel at front of installation after removal from channel
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5 Conclusions

The test result shows that, while the SIPS roof panel as tested contains a number of
combustible components (foam, OSB and in practice ‘torch-on’ waterproofing), that the
magnesium oxide board provides sufficient protection of these components against a
fire originating inside a structure with such a roof. The roof panel system as tested did
not propagate flaming during the standard SANS 10177-10 test.

The material was not evaluated as a side-cladding material and no classification can
be presented in that regard. The test would also not be relevant in evaluating the
performance of the roof system when exposed to a fire source outside of the building
(i.e. on the ‘torch-on’ side). The properties of the waterproofing would be more relevant
under those circumstances, and an ASTM E-108 test series would be relevant in that
regard to determine the restrictions related to boundary distances between structures.

In general, provision of adequate roof ventilation and/or a sprinkler protection system
for each individual installation would need to be considered based on the size, slope
and configuration of the roof and should be part of the fire safe design of the building to
satisfy the requirements as contemplated by SANS 10400-T.

The above results does not relate to fire resistance. In instances where fire resistance
is a requirement, this property needs to be determined in terms of SANS 10177-2. In
general, fire resistance is not a requirement for roofing systems in terms of

SANS 10400-T.
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