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1 Introduction

This report is an assessment of fire resistance of floor/ceiling system lined with FireCrunch K-Floor
board and K-Clad SE board when tested in accordance with AS 1530.4-2014.

This report is prepared for meeting the evidence of suitability requirements of NCC 2022 Volume 1
Clauses S1C2 (b) and (c) and NCC 2025 Volume 1 Schedule 5 clause 2 (b) and (c) as appropriate for FRL.

This report reviews and confirms the extent to which the reference fire resistance tests listed in section
2 meet the requirements of the standard fire test standards listed in section 4 of the report. The
proposed variations to the tested construction presented in section 3 are subject to an analysis in
Appendix B and the conclusions are presented in Section 5 of this report.

The field of applicability of the results of this assessment report is presented in Section 6 and subject
to the requirements, validity and limitations of Sections 7, 8 and 9.

2 Supporting Data

This assessment report refers to various test reports to support the analysis and conclusions of this
report. They are listed below in Table 1.

Table 1 — Referenced Tests

Report Reference Test Standard Outline of Test Specimen

Fire resistance test on a load bearing steel framed floor/ceiling
system protected with FireCrunch board and Vulcan wool
insulation within floor ceiling cavity loaded to simulate a 1.8kPa
UDL on framing.

FSH 2576 AS 1530.4 -2014

The test report FSH 2576 was undertaken by CSIRO North Ryde and sponsored by FireCrunch
Australasia Pty Ltd.
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3 Proposed Variations

The proposed construction comprises floor/ceiling system tested in FSH 2576 when subject to the
following variations:

e The ceiling will be protected with an additional layer of K-Clad SE board and fixed in a manner
identical to the tested last layer of K-Clad SE board and include similar joint offsets between
layers

o The tested board fixing 10g x 40 Phillips drive screws shall be varied to be 10g x 45 Phillips
drive screws

e The joist depth and BMT may increase not decrease

e The joist span (single span) may vary provided it is designed in accordance with AS 4600:2018
and when designed to have a bending and shear stress for the fire design load case not more
than that tested.

e Joist spacing may decrease not increase

e The proposed construction is as shown in Figures 1 and 2

19mm TG side K-floor board fixed to studs
with 10g x 45mm Phillips drive screws at
max. 200mm centres, 15mm from the
edge and 50mm from corner.

19mm TG side K-floor board with a bead of
SIKA Sikaflex 400 Fire sealant between tongue

and groove. Bead of SIKA Sikaflex 400 Fire
sealant between K-floor board

Appl bead of SIKA Sikaflex 400 Fi
Pply a bead o frariex re and stud applied between Tongue

sealant in the interface between joist and

first layer of board 1 x 80mm thick and 'Groov'e joints of the board
layer of Vulcan and in the interface between the
wool fire batt. joist and board.
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K-clad fixed to stud and to
C-Section 250x75 BMT 2.4 joist previous layer with 10g x 45mm 3 x Layer 10mm K-Clad SE board
@450mm max. centres Phillips drive screws at max. Offset fire joints min. 100mm in
200mm centres, 15mm from the the double set layer.
Fire sealant in each edge and 50mm from corner. Juxtapose joints in the laying
layer of K-clad board sequence each following sheet
joint detail, refer to
Figure 2. . . ops . -
Figure 1: FireCrunch ceiling system - Section View
) o Fill nom. 3mm wide joint between
Fill nom. 3mm wide joint between boards on first layer filled with SIKA
boards on second layer filled with Sikaflex 400 Fire sealant
SIKA Sikaflex 400 Fire sealant
Min. 100mm 10mm K-Clad SE board
< > |
< - >
Min. 100mm Fill nom. 5mm wide joint between
boards on the exposed side with SIKA
Sikaflex 400 Fire sealant
Figure 2: K-Clad SE board joint overlap and sealant installation detail (Fixings not shown for
clarity)
FCO-3643 50f13

Copyright CSIRO 2026.This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



4 Referenced Standards

Standards:

AS 1530.4-2014 Methods for fire tests on building materials, components, and structures Part 4: Fire
resistance tests of elements of building construction, Section 4: Floor, roofs and ceilings
horizontal separating elements as appropriate for load bearing floor/ceiling system

5 Conclusion

On the basis of the analysis presented in this report, it is the opinion of this Accredited Testing
Laboratory that the tested prototypes described in Section 2 when varied as described in Section 3 will
achieve the Fire Resistance stated below when submitted to a standard fire test in accordance with
the test methods referenced in Section 4 and subject to the requirements of section 7, the validity of
section 8 and limitation of section 9.

FRL: 90/90/90 where the “Fire design load case” load is up to 1.8kPa
RISF: 60 minutes

6 Direct Field of Application of Results

The results of this assessment apply to floor/ceiling system exposed to fire from below.

7 Requirements

Any variations with respect to size, constructional details, loads, stresses, edge or end conditions that
are other than those identified in this report, may invalidate the conclusions drawn in this report.

8 Term of Validity

This assessment report will lapse on 30" September 2031. Should you wish us to re-examine this report
with a view to the possible extension of its term of validity, would you please apply to us three to four
months before the date of expiry. This Division reserves the right at any time to amend or withdraw
this assessment in the light of new knowledge.
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9 Limitations

The conclusions of this assessment report may be used to directly assess the fire resistance
performance under such conditions, but it should be recognised that a single test method will not
provide a full assessment of the fire hazard under all fire conditions.

Because of the nature of fire resistance testing, and the consequent difficulty in quantifying the
uncertainty of measurement, it is not possible to provide a stated degree of accuracy. The inherent
variability in test procedures, materials and methods of construction, and installation may lead to
variations in performance between elements of similar construction.

This assessment report does not provide an endorsement by CSIRO of the actual products supplied to
industry. The referenced assessment can therefore only relate to the actual prototype test specimens,
testing conditions and methodology described in the supporting data, and does not imply any
performance abilities of construction of subsequent manufacture.

This assessment is based on information and experience available at the time of preparation. The
published procedures for the conduct of tests and the assessment of test results are the subject of
constant review and improvement and it is recommended that this report is reviewed on or, before,
the stated expiry date.

The information contained in this assessment report shall not be used for the assessment of variations
other than those stated in the conclusions above. The assessment is valid provided no modifications
are made to the systems detailed in this report. All details of construction should be consistent with
the requirements stated in the relevant test reports and all referenced documents.
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Appendix A Supporting Test Data

A.1. CSIRO REPORT FSH 2576

On 13 August 2026 this Division conducted a full-scale fire-resistance test on load-bearing steel-framed
steel framed floor/ceiling system measuring 4500mm x 2850mm and protected with FireCrunch board
and included Vulcan wool insulation within floor ceiling cavity. The system comprised of C-Sections of
250mm x 75mm x 2.4 BMT steel frame. The floor was lined with a layer of 19mm TG 4-sided K Floor
board, and the underside of the floor/ceiling clad with two layers of 10mm thick K-Clad SE board.

The floor structure comprised eight C-Section joists with measured dimensions of 4500mm x 250mm
X 75mm x 2.4 BMT, spaced at nominally 450mm centres and 350mm from one edge. The joists were
fixed to C-Sections bearers at the supported ends. It had a nominal dimension of 2850mm x 250mm x
75mm x 2.4 BMT. AC250 brackets were used to fix the joists to the bearers and bolted with four
M12x30 flanged purlin bolts.

The floor bearer and joist structure was clad on the unexposed face using 19mm TG 4side K-Floor
board, featuring a 4-sided tongue and groove profile, with nominal dimensions of 2700mm x 600mm.
The maximum length of the flooring board installed on the unexposed side was 2400mm to cover
seven joists, then joined to an additional board to complete the total 2850mm width of the floor. The
floor was screw fixed using 10g x 40 Phillips drive screws, Class 3, at 200mm centres, 15mm from the
edges and 50mm from the corners. SIKA Sikaflex 400 Fire sealant was applied in the interface between
the joist and the board sheet in contact, and between the tongue and groove of the board.

The floor bearer and joist structure was protected on the exposed face (underside) with two layers of
10mm thick K-Clad SE board, with nominal dimensions of 3000mm x 1200mm.

The two layers of the K-Clad SE board were installed with a 3mm gap recessed joint for the first layer
(underlayer) and a 5mm gap for the second layer (exposed layer) along the joist and 1200mm apart.
The gaps were filled with SIKA Sikaflex 400 Fire sealant and the underlayer was glued to the metal
structure with a bead of SIKA Sikaflex 400 Fire sealant and fixed against the joist using 10g x 40 Phillips
drive screws, Class 3, at 200mm centres, 15mm from the edges and 50mm from the corners.

The second layer (exposed face) was installed overlapping the joints of the first layer. The exposed
layer was fixed against the underlayer using 10g x 40 Phillips drive screws, Class 3, at 200-mm centres,
15mm from the edges and 50mm from the corners.

Cavity insulation was installed above the ceiling linings, between the floor bearer and joist structure.
The cavity insulation comprised a layer of 890mm thick DCT VulcanWool insulation (High-density
mineral rock fibre- Proctor), with measured density of nominal 90 kg/m?3. The insulation was installed
into the cavity of the ceiling-floor system.

A total load of 11.93kN was applied as two uniform line loads of 5.96 kN separated by 2500mm
(1000mm from ends) and applied to the top surface of the floor for the duration of test. This load was
calculated to create the same bending and shear force on the framing as an imposed load (in addition
to self-weight) of 1.8kPa.

The floor/ceiling system failed with respect to integrity after cotton pad was applied on the 3mm wide
gap located on the second joint of the floor which ignited at 86 minutes and with respect to insulation
when the maximum temperature rise criterion of 180K was exceeded at 88 minutes on the floor board
at the unexposed face of the ceiling system. The wall system maintained structural adequacy for 92
minutes at which time the test was terminated.

The steel framed floor/ceiling system failed incipient spread of fire (RISF) at 75 minutes after the
maximum temperature of 250°C was exceeded in the space between the VulcanWool insulation and
the 19mm TG 4 K-Floor board.
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The performance between the ceiling and floor at all locations and times to exceed 250°C of other
positions are listed below.

Table 1. Resistance to incipient Spread

Location of thermocouple Time to exceed 250°C
Quarter Point Northeast 75 min
Quarter Point Southeast 77 min
Quarter Point Northwest 85 min
Quarter Point Southwest 84 min
Centre 81 min

Table 2. Time and deflection of the specimen for Structural Adequacy

Criteria of failure Max Value Result
Max deflection of the laterally loaded | >158mm 104-mm at 92 min - No failure
elements (L2/400*d)
Rate of deflection (L?/9000*d) <7.0mm / minute Max rate of 12mm/minute at 92 minutes
(The rate of deflection limit shall not at 104mm
apply before a deflection of L/30 Before maximum deflection of 143mm -
(143mm) is exceeded) No failure

Performance observed in respect of the following AS 1530.4-2014 criteria:

Structural adequacy - no failure at 92 minutes
Integrity - 86 minutes
Insulation - 88 minutes
Incipient Spread of Fire, RISF 75 minutes
Location of thermocouple T/C Position Temperature at 60 Temperature at 90
minutes (°C) minutes (°C)
Group 1-Hot flange, between QP NE 582 963
the -FlreCrunch board and the QPSE 520 992
Purlin
QP NW 315 947
QP SW 322 945
Centre 293 1010
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Appendix B Analysis of Variations

B.1 VARIATIONS TO FLOOR/CEILING CONSTRUCTION

The proposed construction comprises floor/ceiling system tested in FSH 2576 when subject to the
following variations:

e The ceiling will be protected with an additional layer of K-Clad SE board, fixed in a manner
identical to the tested last layer of K-Clad SE board and include similar joint offsets between
layers

e The tested board fixing 10g x 40 Phillips drive screws shall be varied to be 10g x 45 Phillips
drive screws

e The joist depth and BMT may increase not decrease

e The joist span may vary provided it is designed in accordance with AS 4600:2018 and when
designed have a bending and shear stress for the fire design load case not more than that
tested.

e Joist spacing may decrease not increase

Variation to ceiling lining

The proposed construction comprises ceiling system lined to be lined with three layers of FireCruch K-
Clad board on the exposed side.

With reference to FSH 2576, the tested prototype floor/ceiling system comprised eight C-Sections
steel frame measuring 250mm x 75mm x 2.4 BMT. The floor was lined with a layer of 19mm TG 4-sided
K Floor board on the unexposed side, and the underside of the floor/ceiling was clad with two layers
of 10mm thick K-Clad SE board measuring 3000mm x 1200mm. The ceiling system incorporated cavity
insulation comprising a layer of 80mm thick DCT VulcanWool insulation (High-density mineral rock
fibre- Proctor), with measured density of nominal 90 kg/m3.

The two layers of the K-Clad SE board were installed with a 3mm gap recessed joint for the first layer
(underlayer) and a 5mm gap for the second layer (exposed layer) along the joist and 1200mm apart.
The gaps were filled with SIKA Sikaflex 400 Fire sealant and the underlayer was glued to the metal
structure with a bead of SIKA Sikaflex 400 Fire sealant and fixed against the joist using 10g x 40 Phillips
drive screws, Class 3, at 200mm centres, 15mm from the edges and 50mm from the corners.

The second layer (exposed face) was installed overlapping the joints of the first layer. The exposed
layer was fixed against the underlayer using 10g x 40 Phillips drive screws, Class 3, at 200mm centres,
15mm from the edges and 50mm from the corners.

When tested, the floor/ceiling system failed with respect to integrity after cotton pad was applied on
the 3mm wide gap located on the second joint of the floor which ignited at 86 minutes and with respect
to insulation when the maximum temperature rise criterion of 180K was exceeded at 88 minutes on
the floor board at the unexposed face of the ceiling system. The wall system maintained structural
adequacy for 92 minutes at which time the test was terminated.

The steel framed floor/ceiling system failed incipient spread of fire (RISF) at 75 minutes after the
maximum temperature of 250°C was exceeded in the space between the VulcanWool insulation and
the 19mm TG 4 K-Floor board.

The fire performance of the ceiling system is dependent on the exposed linings as well as the cavity
insulation, which both contribute to delay the temperature rise of the steel framing and therefore the
subsequent rise in temperature on the unexposed face of the ceiling system.

The presence of any through gap in the ceiling linings will allow the flow of hot furnace gases into the
cavity when the exposed ceiling lining boards crack or the exposed board joints open up due to
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shrinkage and/or ceiling deflections which will result in gap formation in the flooring board joints on
the unexposed side as seen in the referenced test.

The proposed construction comprises installation of an additional layer of 10mm thick K-Clad SE board
on the exposed side resulting in three layers of board in place of the tested two layers. It is proposed
that the boards be installed being 100mm offset from the board joints in previous layer.

It is expected that the additional layer of K-Clad SE board will act to reduce deflection as it will delay
heating of steel framing and thus delay the fire side board fall off that led to the subsequent gap
formation.

The proposed offset arrangement of board installation will also act to block continuous pathway for
the passage of hot gases in an event of gap formation on the exposed layer which will subsequently
prevent gap formation on the unexposed side that was observed in the test. As such it will allow for
an additional integrity performance of at least four minutes.

The increase in ceiling lining thickness with additional layer of board will provide additional insulation
performance which will provide further protection to the ceiling cavity, allowing the unexposed side
to maintain insulation performance for at least two more minutes than that was tested.

Based on the above, it is considered and confirmed that the proposed construction will be able to
maintain structural adequacy, integrity and insulation for up to 90 minutes and will be able to achieve
RISF performance of 60 minutes when tested in accordance with AS 1530.4 — 2014.

Variation to fixing

The proposed variation comprises tested 10g x 40 Phillips drive screws to be replaced with 10g x 45
Phillips drive screws to fix the K-Clad SE boards to the steel framing as well as to fix the three layers of
boards together.

The proposed longer screw is considered to provide equal or improved fixity performance compared
to the tested construction. The screw diameter, thread type and drive configuration remain
unchanged, while the increased length provides greater thread engagement with the steel frame and
improved embedment through the K-Clad SE board layers.

Based on the above, it is considered and confirmed that the proposed construction will be able to
maintain structural adequacy, integrity and insulation for up to 90 minutes and will be able to achieve
RISF performance of 60 minutes when tested in accordance with AS 1530.4 — 2014.

Variation to Joist Spacing

The proposed variation comprises reduction of spacing between the steel joists with maximum of
450mm centres.

With reference to FSH 2576, the joists were placed at nominally 450mm centres and 350mm from
one edge. The proposed reduction in joist spacing will result in an increased number of joists
supporting the ceiling assembly over a given area, thereby providing greater structural support to
the K-Clad SE board lining system. The increased number of joists is considered to reduce the
effective span of the board between supports, resulting in lower bending stresses, reduced deflection
and improved restraint of the lining during fire exposure.

Based on the above, it is considered and confirmed that the proposed construction will be able to
maintain structural adequacy, integrity and insulation for up to 90 minutes and will be able to achieve
RISF performance of 60 minutes when tested in accordance with AS 1530.4 — 2014.
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Variation to Joist Size

The proposed variation comprises a potential increase in depth and BMT of joist with no change to
span or loading.

This variation essentially means a more structural effective section that is less thermally responsive.
The proposed construction will therefore be stressed less than the tested construction and frame will
be the same or cooler temperature compared to that tested. By observation the proposed variation
is safe and likely to increase the structural capacity of the tested system.

Based on the above, it is considered and confirmed that the proposed construction will be able to
maintain structural adequacy, integrity and insulation for up to 90 minutes and will be able to achieve
RISF performance of 60 minutes when tested in accordance with AS 1530.4 — 2014.

Variation to Joist span and design

The proposed variation comprises a joist span that may vary provided the joist is designed in
accordance with AS 4600:2018 and when designed to have a bending and shear stress for the fire
design load case not more than that tested.

With reference to FSH 2576, the hot flange of some of the joists were measured to be 582(°C) at 60
minutes and 1010 (°C) at 90 minutes.

Whilst these temperatures are a lot higher than the conservative structural critical temperature for
structural steel of 350(°C) in AS 4600-2018 for general design, it is observed that the simple span
arrangement which was tested and considered in this assessment with hot flange in tension, was still
able to maintain its structural adequacy and support the applied load at the tested span. It is also
considered that this arrangement keeps the more vulnerable compression flange protected from
direct heating and well restrained.

This is an important distinction when considering span arrangement that are not part of this report
such as continuous-span arrangements. In continuous spans, the compression flange may become the
heated flange and may have limited lateral restraint, making it more vulnerable to instability.

Based on the above, it is considered and confirmed that the proposed construction will be able to
maintain structural adequacy, integrity and insulation for up to 90 minutes and will be able to achieve
RISF performance of 60 minutes when tested in accordance with AS 1530.4 — 2014.
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