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POSITION STATEMENT

1   About this Position Statement
This position statement provides FPA Australia’s position on sarking for the purpose of secondary embers 
protection for buildings constructed in bushfire prone areas, and the recommended amendments in testing 
method in AS 3959-2018 Construction of buildings in bushfire-prone areas.

1.1   Audience
This position statement is intended for, but not limited to:

 l Bushfire design practitioners

 l Manufacturers, suppliers and installers of sarking and roofs for buildings in bushfire prone areas

 l Building designers, architects, fire engineers, builders, certifiers and building surveyors

 l Building owners

 l Regulatory authorities and emergency services

 l Insurance companies

1.2   Overview
In this position statement, the following topics are addressed:

 l Current requirements within AS 3959-2018 for sarking of sheet and tiled roofs for buildings 
constructed in bushfire prone areas

 l Suitability of the test method in AS 3959 for sarking where such sarking is suggested as 
providing secondary ember protection for sheet roofs

 l Recommendation for a more suitable test method to ensure sarking provides secondary ember 
protection and for an extension of this position of secondary ember protection from sarking to 
other similar circumstances (namely, tiled roofs).
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2   Position Statement
The Australian Standard AS 3959-2018 Construction of buildings in bushfire-prone areas stated that 
sarking for sheet and tiled roofs of buildings constructed in bushfire prone areas provides secondary ember 
protection. 

FPA Australia position on the standard includes:

 l The current requirement for sarking to achieve a flammability index of not more than 5 when 
tested to AS 1530.2-1993 Test for flammability of materials is insufficient for sarking to be 
deemed suitable for providing secondary ember protection for sheet roofs

 l Sarking when tested to AS 1530.1-1994 Combustibility test for materials should be deemed non-
combustible and provide more certainty that sarking provides secondary ember protection for 
sheet and tiled roofs because it is guaranteed that the sarking will remain intact for a minimum 
period and that it will not sustain flaming on the unexposed side for any significant amount of time

Based on the position above, FPA Australia recommends:

 l Extend clause 3.10 of AS 3959-2018 to include sarking for the purpose of providing secondary 
ember protection for sheet roofs must be deemed to non-combustible when tested to AS 1530.1.

 l Extend AS 3959-2009 commentary on sarking  for the purpose of providing secondary ember 
protection to also include tiled roofs.

 l Sarking used for sheet and tiled roofs for buildings constructed in bushfire prone areas under 
clauses 5.6, 6.6, 7.6 and 8.6 in AS 3959-2018 must be deemed non-combustible when tested to 
AS 1530.1.
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3   Current Requirements
This chapter includes the following topics:

 l Building Code of Australia Requirement

 l Importance of ember protection

 l Requirements for sarking

 l AS 1530.2 current test method

3.1   Building Code of Australia Requirement
Before exploring the AS 3959 requirements for sarking of sheet and tiled roofs, it is important to note how 
and why AS 3959 is applied to Class 1 buildings (homes) and associated Class 10 buildings (sheds and the 
like) in bushfire prone areas. AS3959-2018 also applies to Class 2 and 3 buildings as well as other classes 
such as Class 9a, 9b and 9c.

The Building Code of Australia (BAL), which is adopted in all states and territories requires such buildings 
to be protected from the effects of bushfire. Volume two of the Building Code of Australia sets the following 
performance requirement:

P2.3.4 Bushfire areas
A Class 1 building or a Class 10a building or deck associated with a Class 1 building that is constructed in a 
designated bushfire prone area must, to the degree necessary, be designed and constructed to reduce the 
risk of ignition from a bushfire appropriate to the

 l potential for ignition caused by burning embers, radiant heat or flame generated by a bushfire

 l intensity of the bushfire attack on the building

The provision which is deemed to satisfy this Performance Requirement 3.7.4.0 requires Class 1 and Class 
10 buildings to be constructed in accordance with AS 3959. Similar provisions apply in Volume 1 for the 
Classes of buildings described above.

As such, the requirements of AS 3959 for sarking of sheet and tiled roofs for buildings constructed in 
bushfire prone areas are important because AS 3959 applies to all Class 1 and associated Class 10 
buildings constructed in bushfire prone areas in accordance with the deemed-to-satisfy provisions of the 
Building Code of Australia.
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3.2   Importance of ember protection
Clause 1.1 Scope of AS 3959-2018 Construction of buildings in bushfire-prone areas explains that the 
standard specifies requirements for the construction of buildings in bushfire-prone areas in order to 
improve their resistance to bushfire attack in the form of:

 l Burning embers

 l Radiant heat

 l Flame contact

 l Combinations of these three forms of bushfire attack

The construction requirements for a building vary based on the building site’s Bushfire Attack Level, which 
an assessment of the building’s potential exposure to bushfire attack.

The following table describes the different Bushfire Attack Levels of AS 3959:

Bush Fire 
Attack Level 

(BAL)

Classified vegetation 
within 100m of the site and 

heat flux exposure 
thresholds

Description of predicted bushfire attack and 
levels of exposure

Construction 
section

BAL Low See clause 2.2.3.2 There is insufficient risk to warrant specific con-
struction requirements 4

BAL 12.5 ≥12.5 kW/m2 Ember attack 3 and 5

BAL 19 ˃12.5 kW/m2 ≤19 kW/m2
Increasing level of ember attack and burning 
debris ignited by windborne embers together 
with increasing heat flux

3 and 6

BAL 29 ˃19 kW/m2 ≤29 kW/m2
Increasing level of ember attack and burning 
debris ignited by windborne embers together 
with increasing heat flux

3 and 7

BAL 40 ˃29 kW/m2 ≤40 kW/m2

Increasing level of ember attack and burning 
debris ignited by windborne embers together 
with increasing heat flux with the increased like-
lihood of exposure to flames

3 and 8

BAL FZ ˃40 kW/m2 Direct exposure to flames from fire front in addi-
tion to heat flux and ember attack 3 and 9

Bush Fire Attack Levels and corresponding sections for specific construction requirements

As seen in this table, ember attack is the most prevalent form of bushfire attack.
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Ember attack is defined in Clause 1.5.10 as Attack by smouldering or flaming windborne debris that is 
capable of entering or accumulating around a building, and that may ignite the building or other 
combustible materials and debris.

Ember attack is considered even in situations where a building is unlikely to be exposed to significant 
radiant heat or flame contact because embers, ofter very small, can travel great distances and still cause 
fires to occur. Of particular concern is embers can enter hidden voids such as roof spaces and cause fires 
to occur. Fires in such spaces cannot easily be detected; therefore, protection of the building envelope is 
paramount.

Ember protection is achieved by numerous means throughout the standard, particularly through 
requirements for sealing gaps or the use of 2mm screening materials (see clause 3.6 of AS 3959). For 
sheet roofs, AS 3959 requires gaps to be sealed but also suggests that sarking provides a secondary form 
of ember protection.

3.3   Requirements for sarking
In clause 1.5.27 Sarking of AS 3959, sarking is defined as:

A material (such as a reflective foil or other membrane) that is normally used for a purpose such 
as water proofing, vapour proofing, breathing (vapour permeable), or thermal reflectance, and 
which complies with the requirements of Clause 3.10.

Clause 3.10 Sarking states, Where sarking is required in sections 5 to 9, it shall have a flammability index 
of not more than 5 when tested to AS 1530.2.

NOTE: The scope of this position statement addresses only the clauses that are relevant to sheet and tiled 
roofs.

Sections 5 to 9 (BAL 12.5 to BAL FZ) include instances of  sarking requirements in the following clauses.

Clause 5.6.2, 6.6.2, 7.6.2 and 8.6.2 states, tiled roofs shall be fully sarked, and sarking shall

 l be located on top of the roof framing except that the roof battens may be fixed above the sarking

 l cover the entire roof-area including ridges and hips

 l extend into the gutters and valleys

Clause 5.6.3, 6.6.3, 7.6.3 and 8.6.3 states, sheet roofs shall

 l be fully sarked in accordance with clause 5.6.2 Tiled roofs except that foil-backed insulation 
blankets may be installed over the battens

 l have any gaps greater than 3 mm (such as under corrugations or ribs of sheet roofing and 
between roof components) sealed at the fascia or wall line and at valleys, hips and ridges by

 l a mesh or perforated sheet with a maximum aperture of 2 mm made of corrosion-resistant 
steel, bronze or aluminium
Note: Aluminium is not included in clause 8.6.3(b)(i) for BAL-40], or
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 l mineral wool, or

 l other non-combustible material, or

 l a combination of any of items above

Sarking is used as a secondary form of ember protection for the roof space to account for minor gaps that 
may develop in sheet roofing.

In tiled roofs, the sarking forms a primary barrier to ember protection, recognising that gaps in tiles are 
characteristic of such roofing systems.

3.4   AS 1530.2 current test method
As specified in Requirements for sarking section of this document, clause 3.10 of AS 3959 requires all 
sarking to have a flammability index of not more than 5 when tested to AS 1530.2. To understand what this 
means, a basic overview of the AS 1530.2 test method is needed.

In clause 1.1 Scope of AS 1530.2-1993, Methods for fire tests on building materials, components and 
structures, following is the current test method for flammability of material.

This method applies to the testing of thin sheet or woven material which is sufficiently pliable to be inserted 
into the test apparatus by hand without special softening treatment, so that it may be graded according to a 
flammability index. The test is unsuitable for materials which melt readily or shrink away from an igniting 
flame.

The principle of the test is outlined in clause 1.4 Principle as follows:

The specimen is mounted vertically on a frame and a flame applied to its base. The maximum height 
reached by the flame in a predetermined time or the time taken for the tip of the flame to reach a 
predetermined height is recorded together with the air temperature in a flue mounted above the specimen. 
From these measurements, the flammability index of the material is determined.

The action of testing is covered in clause 2.2 Apparatus and method of test (g) as follows:

For a maximum period of 160 s from the moment at which the alcohol flame ignites the lower end of the 
specimen, the height of the tip of the main body of the flame shall be observed. The tip of the flame shall 
mean the top of the main body of airborne flame except that instantaneous flashes or sparks shall be 
disregarded. If the flame does not reach the 21st mark, its maximum height shall be noted. If the flame 
does reach the 21st mark prior to the end of the 160 s period, the time at which this occurs shall be noted. 
The temperature indicated by the thermocouples shall be recorded at maximum intervals of 1 s for 180 s 
from the time of ignition of the specimen.

The flammability index is then determined by a formula based on the heat and spread or (if the flames 
reaches the 21st mark) heat and speed. The lower the resulting number, the better (lower heat, flame 
spread and/or flame speed). As such a flammability index of 1 is better than one of 5 and a flammability 
index of 5 is better than one of 10.
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4   Discussion
This chapter includes the following discussions:

 l Suitability of the AS 1530.2 test method

 l A more appropriate test method

 l Other instances of Sarking in AS 3959

 l Cost difference

4.1   Suitability of the AS 1530.2 test method
AS 3959 requires all sarking to have a flammability index of not more than 5 when tested to AS 1530.2 and, 
by inclusion of the commentary to the clauses on sheet roofs, AS 3959 contends that this testing is suitable 
for sarking to be “used as a secondary form of ember protection for the roof space to account for minor 
gaps that may develop in sheet roofing”.

However, FPA Australia is concerned about the suitability of this test method for determining sarking can 
provide ember protection.

These concerns are as follows:

 l AS 1530.2 is a test method for flammability not fire-resistance or combustibility

 l The AS 1530.2 test is a 160 second test, which starts only once the specimen is burning

 l The prescribed flammability index of 5 or less may mean that sarking ignited, but did not sustain 
a flame or it may mean that the flame travelled 10cm in 160 seconds

 l The test does not determine if the flaming was sustained or would continue beyond the test time 
of 160 seconds

 l The test does not determine whether the integrity of the specimen is maintained despite the 
travel of flame

Without the test report (which manufacturers may or may not choose to supply), the flammability index 
alone is insufficient to adequately assess whether sarking will provide ember protection because it is 
unclear whether flaming will be sustained (or self-extinguish) and whether the material will be consumed 
and thus allow entry to embers.

Sustained flaming is of particular concern in regards to gutters. Even when gutter guards are installed, 
gutters can trap embers and as sarking is generally lapped down into the gutter. If the sarking is ignited and 
flaming is sustained, then this sarking may act as a wick into the roof void once ignited.

Consumption of sarking by flame is also an issue because if flaming consumes the sarking then this will 
create an opening into the roof void allowing entry for embers which may ignite any combustibles contained 
in the roof space (or accumulate and ignite the roof space). This is a particular concern as an increasing 
number of insulation products used to insulate roof spaces are extremely flammable and can be either laid 
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directly over the ceiling or fixed to the underside of the roof trusses. Similarly, householders with small 
homes also tend to use the loft space for additional storage, so any number of combustible products could 
be stored in these areas.

The use of a non-combustible sarking material would therefore reduce the necessity for gutter guards, 
notwithstanding there is no requirement for gutter guards per se, although where gutter and valley guards 
are installed they are to be non-combustible (see AS 3959 clauses 5.6.7, 6.6.7, 7.6.7 and 8.6.7).

4.2   A more appropriate test method
There are a number of other test methods in the AS 1530 suite, each for different purposes. However, FPA 
Australia considers that the most appropriate test method would be AS 1530.1-1994, Methods for fire tests 
on building materials, components and structures—Combustibility test for materials.

The scope of AS 1530.1 states that This Standard specifies a test method for the determination of the 
combustibility of a building material within the criteria given in clause 3.4)

As the greatest concern with the use of AS 1530.2 is the possible consumption of the sarking and therefore 
exposure of the roof space, FPA Australia believes that testing in accordance with AS 1530.1 to achieve a 
result of being deemed non-combustible should be required to guarantee that the sarking will remain intact 
for a minimum period.

Finally, it should also be noted that under the AS 1530.4 Methods for fire tests on building materials, 
components and structures test method sustained flaming on the surface of the unexposed face for 10 s or 
longer constitutes integrity failure. As such, any element tested to AS 1530.1 does not sustain flaming on 
the unexposed face.

AS 1530.1 is considered a more suitable test method for determining the suitability of sarking to provide 
ember protection, as it ensures the integrity of the sarking is maintained for a period of time and there is no 
flaming.

4.3   Other instances of Sarking in AS 3959
Sarking is not only required for sheet roofing, it is also required for tiled roofs (clauses 5.6.2, 6.6.2, 7.6.2 
and 8.6.2), walls (clauses 7.4.1, 8.4.1) and the underside of raised external flooring (clause 7.3.3.2(a)(ii)
(C)).

Given the similar circumstances and use, it is recommended that sarking under AS 3959 also provides 
ember protection for tiled roofs and requires such sarking to meets the suggested requirements for sarking 
of sheet roofs (tested to AS 1530.1 to achieve a deemed non-combustible rating) to ensure it is suitable to 
provide secondary ember protection.
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4.4   Cost difference
More thorough testing is required to determine the combustibility of sarking and the flammability index. As 
such, along with the increased assurance of fire safety there is also an increased cost.

For flammable sarking, the cost starts from $1.40/m2 and upward. For sarking that has achieved a fire 
resistance level, the cost is  around $5/m2.

For a typical house with a coverage of 300m2, the difference in price between the current requirement 
(flammability index less than 5) of $450.00 to that proposed (deemed non-combustible) of $1,500.00. The 
cost of installing (labour costs) is the same for both materials. Therefore the incremental cost is 
approximately $1,000 per house.
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5   Conclusion
The commentary in AS 3959 on sarking for sheet roofs states that Sarking is used as a secondary form of 
ember protection for the roof space to account for minor gaps that may develop in sheet roofing.

However, the current test method prescribed in AS 3959-2018 for sarking is for flammability, not a (non) 
combustibility test, and does not readily account for maintaining integrity (holding its shape and form and 
thereby preventing embers entering the roof space). As such, FPA Australia contends that testing to AS 
1530.2 is insufficient to ensure that sarking meets this purpose of providing secondary ember protection for 
sheet roofs and primary protection for tiled roofs and therefore recommends that sarking be tested or 
assessed to be deemed non-combustible.
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