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1 Introduction

This report is an assessment of the fire resistance of Maxilite in accordance with AS 1530.4 — 2014 and
AS 4072.1 — 2005 Amdt 1.

This report supersedes all previous versions of report number FCO 2586.

This report is prepared for the purpose of meeting the requirements of NCC 2019 Volume 1 Schedule
5 Clauses 2 (b) and 2(c) and NCC 2022 Volume 1 Clauses S1C2 (b) and (c) as appropriate for FRL.

This report reviews and confirms the extent to which the reference tests listed in Section 2 meet the
requirements of the 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;

Report Test Standard Outline of Test Specimen
Reference
Nl 2689 AS 1530.4 1985 A fire resistance test on a 75mm thick E core panel penetrated by various

penetrations and protected with FyreFLEX.

A fire resistance test on a 120 mm thick concrete slab was built into a
FR 3891 AS 1530.4 -2005 | concrete lined specimen holder and positioned ontopofa3 mx4 m
horizontal furnace and penetrated with 21 specimens.

A fire resistance test on various pipe services penetrating a vertical

FP 6202 AS 1530.4 -2014
Maxilite board fire stopping system in a plasterboard wall.
EP 6251 AS 1530.4 <2014 A flr'e' reswtancg test or'1 various plpe services penetrating a vertical
Maxilite board fire stopping system in a plasterboard wall.
EWEA A fire resistance test on a 175mm thick concrete slab penetrated by

AS 1530.4 -2014 | various pipes and cables protected by Trafalgar FyreBOX Maxi and
FyreBOX Mini, FyreBOX Cast-in penetration protection systems.

A fire resistance test of a section of 75mm thick Hebel wall system with
11 varying service penetrations.

A fire resistance test on a 116mm thick plasterboard wall system
penetrated by 10 services protected with various fire stop systems.

A fire resistance test on a 78mm thick Speedpanel wall system
penetrated by 18 services protected with various fire stop systems.

A fire resistance test on a 175mm thick concrete slab penetrated by
various services protected with various fire stop systems.

A fire resistance test on five (5) service installations penetratinga 75-mm
FSP 1753 AS 1530.4 -2014 | thick Hebel wall system protected by a combination of Trafalgar Fire
passive fire stopping systems.

A fire resistance test on a 75-mm thick Hebel AAC panel wall system
protected by various Trafalgar Fire passive fire stopping systems.

A fire resistance test on a 1000 mm x 1000 mm Maxilite bulkhead
FSP 1907 AS 1530.4 -2014 | containing various joint and perimeter details mounted centrally within
a 1000-mm square opening in a 260 mm thick concrete slab.

51894700.1

FRT 180357.1 | AS 1530.4 -2014

FRT 180392.1 | AS 1530.4-2014

FRT 180323.3 | AS 1530.4-2014

FRT 190292.1 | AS 1530.4-2014

FSP 1795 AS 1530.4 -2014
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Report

Test Standard Outline of Test Specimen
Reference

A fire resistance test on Firebox Maxi sealing systems protecting service
FSP 1913 AS 1530.4 -2014 | penetrations through an autoclaved aerated concrete (AAC) panel wall

system.
FSP 1989 AS 1530.4 -2014 A flr'e' re5|stanc<=j test on'varlous pipe services penetrating a horizontal
Rev.A Maxilite board fire stopping system.
FSP 1991 ] . .
Rev A AS 1530.4 -2014 | An ad-hoc fire resistance test on two sources of Maxilite boards.

Afire resistance test on Makxilite ceiling board (Grey) fire stopping system
penetrated by seven (4) service pipe penetrations.

A fire resistance test on a 150mm thick concrete slab penetrated by
various services protected with various fire stop systems.

FP 11935- AS 1530.4 -2014 A fir.e. resistancg test or_1 various Ripe services penetrating a vertical
001la.1 Maxilite board fire stopping system in a plasterboard wall.

Afire resistance test on a suspended bulkhead ceiling system comprising
FSH 2076 AS 1530.4 -2014 | various Maxilite board types and joint details, protecting a steel framed
floor system.

FRT 200397 AS 1530.4 -2014 A firfe resistance test on a' 78mm Spegdpanel wall penetrated by various
R1.2 services and protected with various fire stop systems.

A fire resistance test on a section of solid Corex wall penetrated by
various services and protected with various fire stop systems.

EWFA A fire resistance test on a section of 75mm Hebel wall penetrated by

51288000.2 AS 15304 -2014 various services and protected with various fire stop systems

FSP 2106 AS 1530.4 -2014

FSP 2146 AS 1530.4 -2014

FRT 220112 AS 1530.4 -2014

The test report NI 2689 was tested by Fire Research Laboratories and sponsored by Wormald
International. The sponsor of this assessment report claims to own this test report.

The test report FSH 2076, FSP 2106, FSP 2146, FSP 1753, FSP 1795, FSP 1907, FSP 1913, FSP 1989 Rev.A
and FSP 1991 Rev.A were undertaken by CSIRO North Ryde and sponsored by Fire Containment Pty
Ltd.

The test report FR 3891 was undertaken by Branz, NZ and sponsored by Abesco. Permission has been
given for the use of these reports for this assessment.

The test report FP 6202, FP 6251 and FP 11935-001 were undertaken by Branz, NZ and sponsored by
Trafalgar.

The test report EWFA 51288000.2, FRT 220112, FRT 180357.1, FRT 190292.1, FRT 180392.1, EWFA
51894700.1, FRT 200397 R1.2 and FRT 180323.3 was undertaken by Warringtonfire (previously known
as Exova Warrington Fire and sponsored by Trafalgar.
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3 Proposed Variations

3.1 The form of construction

This assessment relates to barriers made from Maxilite that are installed within a building as four forms
of construction.

1 - Floor-ceiling or roof-ceiling system as defined by constructions in AS 1530.4 — 2014 Section 4.1.2
(b) and (d) with or without resistance to the incipient spread of fire

This system is a composite loadbearing element of a building comprising both a floor and ceiling
providing horizontal fire separation.

As shown in Figure 1, the ceiling element (element 4) is intended to work in conjunction with the floor
(element 1 or 2) to provide the required FRL from below. It is evaluated in accordance with AS 1530.4-
2014 Section 4 clause 4.3.4 and clause 4.3.6

As shown in Figures 63-65, the ceiling element (fire rated plasterboard lining) is intended to work in
conjunction with the floor (element 1 or 2) to provide the required FRL from below. The Maxilite board
acts as a patch in the opening of the plasterboard lining only.

This system can also be used to prevent the spread of fire from one compartment to another through
the ceiling cavity.2- Ceiling system or ceiling system for resistance to the incipient spread of fire as
defined by constructions in AS 1530.4 — 2014 Section 4.1.2 (f)

This system is a non-loadbearing element of a building providing horizontal fire separation
independent of a floor or roof structure. This system can also be used to prevent the spread of fire
from one compartment to another through the ceiling cavity.

As shown in Figures 12 and 13, the ceiling element (element 4) is intended to provide the full FRL
performance from below AND is required to resist the effects of fire from through the opening(s) in
the wall (element 3). The floor (element 2) is required to resist fire from below and provide support to
the ceiling (element 4) based on design. There are two primary cases where separation involves two
or three compartments, refer to Figures 12 and 13. It is evaluated in accordance with AS 1530.4-2014
Section 4 clause 4.3.7.

3- Flat penetration seal as defined by constructions in AS 1530.4 — 2014 Section 10

This system is a method of providing a penetration seal to an opening in a vertical or horizontal
separating element and the general arrangement is shown in Figures 18-20. When applied to a wall,
the system is designed to resist fire exposure from either side. When applied to a floor or ceiling, the
fire exposure is from below. It is evaluated in accordance with AS 1530.4-2014 Section 10. See section
3.4.

4 - Boxout penetration seal as defined by constructions in AS 1530.4 — 2014 Section 10

This system is a method of providing a penetration seal to an opening in a vertical or horizontal
separating element. This method introduces a boxout on one side of the barrier and penetrations are
treated at the Maxilite barrier. Where sufficient clearance can be provided around Services, all
penetration solutions may be applied. Where there is not sufficient clearance around services
penetration solutions are more limited. It is evaluated in accordance with AS 1530.4-2014 Section 10.
See section 3.5.

The constructions described in 1 to 4 above may act as support construction for seals around service
penetrations as listed in Section 3.7 and Section 3.8 of this report.
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5 - Flat seal as defined by constructions in AS 1530.4 — 2014 Section 10

This system is a method of providing a seal to an opening in a horizontal separating element and the
general arrangement is shown in Figures 18 and 59. When applied to a floor or ceiling, the fire exposure
is from below. It is evaluated in accordance with AS 1530.4-2014 Section 10. See section 3.4.

3.2 Makxilite floor-ceiling or roof-ceiling system

The proposed construction shall be for Maxilite floor-ceiling or roof-ceiling system as tested in FSH
2076 subject to the following variations;

e The fire exposure is from below the Maxilite ceiling (element 4) to the top of the floor (element
1lor2)

e The construction of the Maxilite ceiling (element 4) shall comprise

o Either one or more sheets of up to 2040mm long x 1220mm wide x 30mm, 40mm or
60mm thick Grey Maxilite board or

o One or more sheets of up to 1500mm long x 1000mm wide x 30mm, 40mm or 60mm
thick White Maxilite board

o Board fixings generally shall be a minimum of 50mm away from the Maxilite board edge.
Where the board is fixed over 50mm angles a minimum edge distance of 25mm is
permitted.

o Maxilite board can be angle fixed to vertical support construction as shown in Figure 3

o Maxilite board can be angle fixed to vertical and horizontal support construction as
shown in Figure 4

o The vertically orientated side of the board can only comprise a single board from top to
bottom (i.e., only vertical joints are allowed between two vertically orientated boards)

o Inone, two or three-sided forms of construction as shown in Figures 2a, 2b, 2c, 2d

o The inclusion of Plastic Skeleton Connectors made from LDPE between metal angles
shown in Figures 26a-26d

e It is required that the walls (element 3a, 3b, 3c or 3d) shall have the required FRL without the
assistance of the ceiling (element 4) and provide the required support to the floor (element 1 or
2) and Makxilite ceiling (element 3a, 3b, 3c or 3d)

e The floor (element 1) may be non-fire-rated construction and designed to support the ceiling
(element 4) or services as required by design.

e The floor (element 2) shall be of fire-rated construction and have the required FRL without the
assistance of the ceiling (element 4) and provide the required support for the ceiling (element
4).

e Variation to the protection of structural steel elements supporting the ceiling.

e Only the floor-ceiling or roof-ceiling system with a minimum of 60mm thickness across all the
entire face of the Maxilite ceiling membrane can be penetrated by services. It may include
services that penetrate

o Wall (element 3a, 3b, 3c or 3d) and Maxilite ceiling (element 4) as shown in Figures 1
and 2a
= Services shall be protected at the wall (element 3a, 3b, 3c or 3d) and Maxilite
ceiling (element 4) with systems listed in Sections 3.7 and 3.8
=  Floor/roof may be non-fire rated (element 1) or fire rated (element 2)
o Non-fire-rated roof/floor construction (element 1) and Maxilite ceiling (element 4)
Figures 1 and 2a.
= Services shall be protected at the Maxilite ceiling (element 4) with systems
listed in Section 3.8
= The gap between the roof/floor (element 1) and services shall be sealed on the
unexposed side of the roof/floor (element 1) with at least a 15mm fillet of
Trafalgar FyreFLEX sealant
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O

Floor construction with the required FRL (element 2) and Makxilite ceiling (element 4) as
shown in Figures 1, 2b, 2c, 2d
= Services shall be protected at the floor (element 2) and Maxilite ceiling (element
4) with systems listed in Section 3.8
Maxilite ceiling (element 4) only as shown in Figures 1, 2a, 2b, 2c, 2d
= Services shall be protected at the Maxilite ceiling (element 4) with systems
listed in Section 3.8
=  The floor or roof construction above the ceiling may be non-fire-rated (element
1) or fire rated (element 2)
Makxilite ceiling (element 4) shall not support the weight of any service penetrations. All
services shall be supported from above independently of the ceiling.
Services shall be spaced by a minimum of 40mm

e The general arrangement of this system is shown in Figures 1 and 2a, 2b, 2c, and 2d, examples
of construction details are shown in Figures 3-11, 34

e Penetration details are shown in Sections 3.7 and 3.8 of this report.

e The inclusion of 15mm thick x 100mm wide Corex Board (900kg/m?3)as a cover strip option in
place of 9mm Orbit board for up to 120 minute applications.

e Inclusion of access panel in the Maxilite ceiling (element 4) as per Figures 60a, 60b, 61, and 62

O
O

e}

FCO- 2586 Revision E

Maximum aperture in Maxilite support construction size of 600mmx600mm

The Access panels must be mounted into 1x 60mm or 2x 30mm white or grey Maxilite
boards regardless of application

Installed at least 300mm away from the edge of any Maxilite sheet and may be installed
across a joint centrally, where the maximum cut-out in the Maxilite construction is
maximum of 300mm as per Figure 62 and Table 11a. Joint to be cover with a cover strip
as per Figure 21b

Where Access panel is larger than 500mm x 500mm, Makxilite part of the floor/roof
ceiling or ceiling system shall be reinforced with Unistrut around the access panel
opening as per Figure 60b
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Table 1 - Schedule of components

Item

Description

Name

Floor or roof construction without independent FRL

Material

Floor or roof construction shall be:
- Concrete floor slab (non-fire rated), or
- Timber or steel framed floor framing system with particleboard, plywood,
Compressed FC sheet flooring or timber strip flooring, or
- Timber or steel framed roof framing system with sheet metal with Anticon or
tile roof.

Specification

Designed in installed in accordance with relevant Australian Standards as non-fire
rated construction.

Name

Floor or roof construction with independent FRL

Material

Floor or roof construction shall be:
- Concrete floor slab with the required FRL, or
- Timber or steel framed floor framing system with particleboard, plywood,
Compressed FC sheet flooring or timber strip flooring, Timber or steel framed
roof framing system with sheet metal with Anticon or tile roof, each protected
from below with a fire rated ceiling membrane capable of achieving the
required FRL

Specification

Floor or roof construction is designed, tested or assessed to achieve the required FRL
as a floor or roof.

Name

3" party Floor/ceiling or roof/ceiling construction with an independent FRL and
where RISF is required

2a

Construction

Floor/roof construction shall be:
- Concrete floor slab (non-fire rated), or
- Timber or steel framed floor framing system with particleboard, plywood,
Compressed FC sheet flooring or timber strip flooring, or
- Timber or steel framed roof framing system with sheet metal with Anticon or
tile roof.
Ceiling membrane construction shall be:
- Steel or timber framing system lined on exposed side with
o 2xlayers (minimum 1x13mm & 1x 16mm fire grade plasterboard) with a
minimum cavity height of 600mm with a tested or assessed FRL of at
least 60/60/60 and an RISF of at least 60 minutes.
o 3x layers (minimum 3x16mm fire grade plasterboard) with a minimum

cavity height of 500mm with a tested or assessed FRL of at least
120/120/120 and an RISF of at least 60 minutes

Specification

Floor/Ceiling systems with fire grade plasterboard must be tested or assessed for an
FRL of up to 60/60/60 or 120/120/120 and RISF of at least 60 minutes.

Name

Concrete or Masonry Wall

Material

Concrete or solid masonry wall

3a

Specification

Minimum 90mm thick concrete wall in accordance with AS 3600 or masonry wall in
accordance with AS 3700.

Name

Hebel AAC or Walsc AAC Wall

Size

Minimum 75mm thick Hebel or Walsc AAC wall (single mesh)

3b

Installation

As required to achieve FRL as a wall with the required aperture

Specification

Tested or assessed for an FRL of -/90/90 as a wall when incorporating an aperture.

FCO- 2586 Revision E
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Aperture in the
wall treatment

Item Description
Name Plasterboard lined stud wall
. Tested or assessed for an FRL of -/90/90 or -/120/120 as a wall when incorporating
Construction
an aperture.
Aperture to be framed out, clad with the same number of layers of fire grade
3c plasterboard as cladding the wall, fixed at 150mm centre by two rows of screws.

- Maxilite board (item 5) to be fixed into the plasterboard lined wall studs via Steel
angle (item 7)

- Maxilite board (item 5) is to be fixed into the plasterboard shaft wall CH studs
via Steel angle (item 7), on the plasterboard side only.

Name

Plasterboard shaft wall

Construction

Tested or assessed for an FRL of -/120/120 as a wall when incorporating an aperture.

Aperture to be framed out, clad with the same number of layers of fire grade
plasterboard as cladding the wall, fixed at 150mm centre by two rows of screws.

3d
Aperture in the - . ) . \ .
wall treatment | ~ Maxmt_e board (item 5) to be fixed into the plasterboard lined wall studs via Steel
angle (item 7)
- Maxilite board (item 5) is to be fixed into the plasterboard shaft wall CH studs
via Steel angle (item 7), on the plasterboard side only.

Name Maxilite board

Material Proprietary board with a density of 330kg/m?3
Nominal sheet size for Maxilite board
Grey Maxilite: 2040mm long x 1220mm wide
White Maxilite: 1500mm long x 1000mm wide
Required board thickness for roof-ceiling and floor-ceiling system as per section 3.2
30mm, 40mm or 60mm
Minimum of 40mm required for vertically hanging faces
Minimum of 60mm required for the entire face with penetrations.
Required board thickness for ceiling system as per section 3.3 and flat penetration
seal as per section 3.4.
Minimum 60mm across all faces

a Required board thickness for boxout system as per section 3.5.
Size 40mm or 60mm, a minimum of 60mm is required for the entire face with

penetrations.

Required board thickness for flat seal in a floor as per section 3.6.

40mm or 60mm, a minimum of 60mm is required for the entire face with
penetrations.

Required board thickness for flat seal in a floor as per section 3.11.
A minimum of 60mm is required for the patch.

Required board size for cover strip.
Minimum 30mm thick x 100mm wide

Required board thickness for steel section protection in Figures 5a, 5b and 17a.
30mm, 40mm or 60mm white Makxilite based on design
40mm or 60mm grey Maxilite based on design

FCO- 2586 Revision E

10 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.




Item

Description

Installation

Fixings for 60mm thick Maxilite overlapped opening, face fixed directly onto support
construction.
e Masonry / Concrete walls or concrete slab
o M6x100mm masonry anchor at 400mm centres, 50mm in from the
edge.
e AACwall
o 10gx100mm plaster screws at 200mm centres, 50mm in from the edge.
e Plasterboard wall
o 8gx100mm screw at 200mm centres. 50mm in from the edge into the
steel framing of the opening.
e Plasterboard ceiling lining with furring channel
o 10g x 100mm screws 50mm in from the corners of the board and at mid
span of board
Fixings for Maxilite-to-steel angle, Maxilite cover strip at the wall junction or
Unistrut to Maxilite
30mm Maxilite board - 8g-45mm screws at 200mm centres
40mm Maxilite board - 8g-60mm screws at 200mm centres
60mm Maxilite board - 8g-80mm screws at 200mm centres
Fixings for Makxilite cover strip at the centre of two Maxilite boards
30mm Maxilite board - 8g-45mm screws in pairs at 200mm centres
40mm Maxilite board - 8g-60mm screws in pairs at 200mm centres
60mm Maxilite board - 8g-80mm screws in pairs at 200mm centres

Name

Orbit or Corex board — cover strips for Section 3.2 and Section 3.3 construction

Material

Calcium silicate board (1100-1200kg/m3)
Glass reinforced gypsum (900kg/m?3)

Size

Orbit board — 9mm thick x 100mm wide
Corex board - 15mm thick x 100mm wide

Installation

Fixings for cover strip at the centre of two Maxilite boards
8g-40mm screws in pairs at 200mm centres

Name

Sealant

Material

Trafalgar FyreFLEX sealant

Installation

-~ Applied between Maxilite board and support construction — min. 15mm fillet
unless indicated otherwise in the figures below

- Applied in any gap between Maxilite boards

- Applied at the perimeter of the cover strips and Maxilite board — fillet based on
the design as per the figures below

- Applied as sealant fillet around penetration services — various, see relevant figures

- Fill the gaps between Maxilite board service penetrations

- Fill gaps between services and floor/roof structure (element 1 or 2)

Name

Steel Angle

Material

Minimum of 50 x 50 x 0.9mm steel angle with a maximum length of 1200mm

Installation

To be installed with a 20mm clearance between angles
Masonry / Concrete walls to steel angle fixings
e  M6-50mm long masonry anchors at 400mm centers for up to 240 minute
applications or
e 6mm x 50mm long steel knock in anchors at 400mm centres for up to 120
minute applications
AAC wall fixings to steel angle fixings
8g x 45mm screws at 400mm centres
Plasterboard wall to steel angle fixings
8g-45mm screws at 200mm centres into the wall stud

FCO- 2586 Revision E
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Item Description
Name Steel rod
Installation Unprotected steel rod
Where used above a ceiling system that achieves the required FRL from below it shall
8 be designed to support the weight of the ceiling at ambient temperature
Specification . . o
Where used above a ceiling system and is exposed to the effects of fire, it shall be
designed to support the weight of the ceiling at a temperature appropriate for full
fire exposure at the required FRL period
Name Structural steel section
Installation Designed to support Maxilite board for the required FRL period
9
Where installed in accordance with Figures 5a, 5b or 17a, a structural steel section
Specification with Hp/A less than that for a 50x50x3 SHS and designed in accordance with AS4100-
2021 for a structurally critical temperature of 340°C up to 120 minutes.
Name Maxilite board access panel
Specification - As per Figures 60a and 60b and Table 11a
10 - Minimum 60mm thick Maxilite board to support Access Panel
- Access Panel shall be installed at least 300mm away from the edge of any Maxilite
Installation sheet and may be installed across a joint centrally, where the maximum cut-out in
the Maxilite construction is 300mm. Joint to be cover with a cover strip as per
Figures 21a or 21b
Name Air Transfer Grille — LVH 44
- Maximum 600mm x 600mm size.
soecificati - Itisrequired that the air-transfer grille shall be tested or assessed as an air transfer]
pecification grille in accordance with AS1530.4-2014 section 10 to achieve the required FRL
when exposed to fire from either side when installed in a wall.
- Minimum 60mm thick Maxilite board to support Air Transfer Grille
- Gaps between the air-transfer grille and Maxilite board to be 10mm and filled with
1 FyreFLEX sealant to the full depth.
- Air-transfer grille shall be fixed to one side of Maxilite via steel mounting angle|
flange of 50mm wide x 25mm high x 0.9mm size and 8g x 50mm screws at
. maximum 200mm centres. Fixings must also be installed 100mm from each corner
Installation
of the damper cell.
- Air-transfer grille shall be installed at least 300mm away from the edge of any|
Maxilite sheet and may be installed across a joint centrally, where the maximum|
cut-out in the Maxilite construction is 300mm. Joint to be cover with a cover strip
as per Figures 21a or 21b.
- Installed accordance with Figure 45a and Table 7a
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Figure 1: Maxilite (item 4) as a floor-ceiling or roof-ceiling system - elevation section view
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— See Figure
3aor3b
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One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 2a: One sided roof-ceiling or floor-ceiling system for roof or floor systems without

3a, 3b, 3c or 3d

independent FRL - section view

See Figure| =" See Figure
3aor3b . paor 3b

3a, 3b, 3c or 3d

One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 2b: One sided roof-ceiling or floor-ceiling system for roof or floor systems with independent

FCO- 2586 Revision E

FRL - section view
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A\
‘

See Figqure 4

One full sheet of Maxilite board

T
g <
23y
T
T 0 .
%5 g See Figur =
@
2 o 4aordb % See 3a, 3b, 3c or 3d
O .
ég% 8'_ Figure 3a
VDD o. | or3b
2£5 =1
E E*L—,_ ZF
232
£ET
$ 0

One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 2c: Two sided roof-ceiling or floor-ceiling system for roof or floor systems with independent
FRL - section view

See Figure 4a or 4b

See figure 4

or more than one sheet with
structural steel support

One full sheet of Maxilite board
without structural steel support

One full sheet of Mauxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 2d: Three sided roof-ceiling or floor-ceiling system for roof or floor systems with independent
FRL - section view

DETAIL A DETAILB

Fixings as per Table 1 Fixings as per Table 1 ?

N4

7

s

~ NON FIRE SIDE
NON FIRE SID A

A

2 /A 4

/ / 1

Fixings as per Table 1 /
Fixings as per Table 1

30x30mm fillet of Fyreflex Sealant

NN
AN

30x30mm fillet of Fyreflex Sealant

Figure 3: Makxilite as a floor-ceiling or roof-ceiling system corner junction details 1- section view
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Detail A

Fixings as per
Table 1

Fixings as per
Table 1

NON FIRE SIDE

FyreFLEX Sealant | /

to all joints

sors _— VY,

S
b,
\\.\ =
%
N

100

Fyreflex Sealant

15x15mm fillet of

Detail B
Fixings as per
2 Table 1
71
¥
¥
H
q ~ 7
15x15mm fillet of b
Fyreflex Sealant \Fixings as per Table 1

/ NON FIRE SIDE
i/

Figure 4: Makxilite as a floor-ceiling or roof-ceiling system corner junction details 3 — section view

Steel angles (7) fixed fo
Maxilite and structural steel with
minimum 8g screws at 200mm cenires

o
;ecgﬁigu e3or4

()]
Sl shiet of Maxilite

Structural steel section with or without support rods.
Section shall have a Hp/A less than that for a 50x50x3
SHS and designed in accordance with AS 4100-2021 for.
a structurally critical temperature of 340°C up to 120

minutes.

Non-fire side

Full sheet of Maxilite

M10 threaded rod
every 400mm

Min 40mm
Maxilite board

Non-fire side

Ful sheet of Maxilite

See fligure

Alternate modular joint detail:

Non-fire side

Fixings as per Table 1

6

3a, 3b,

MI10 threaded rod
every 400mm

SHS-50x50x3mm

Min 40mm Maxilite board

7

Non-fire side

T~

Z

%%

2.

Figure 5a: Maxilite as a floor-ceiling or roof-ceiling system for one sided form of construction -
section view (fire from below only)

FCO- 2586 Revision E

Structural steel section with or without support
rods. Section shall have a Hp/A less than that for
a 50x50x3 SHS and designed in accordance with
AS 4100-2021 for a structurally critical
temperature of 340°C up to 120 minutes

15 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Maxilte thickness designed as per
AS4100 regression approvals

Steel angles (7) fixed to
Maxilite and structural steel with Structural steel section to )
minimum 8g screws at 200mm centres break up span of boards based on the secfion factor
designed by structural
engineer

See figure 3 or 4

Full sheet of Maxilite N ili
i 3a. 3b,
3c or 3d

Full sheet of Maxilite N

3a. 3b,
3c or 3d
See figure 6

Coverstrips for 2-way FRL
applications only (figures 3 or 4)

Structural steel section with or without support rods. Section
shall have a Hp/A less than that for a 50x50x3 SHS and designed
in accordance with AS 4100-2021 for a structurally critical

temperature of 340°C up to 120 minutes
\ 8g screw fixings at 200mm cenlres

Alternate modular joint detail:

Structural steel section to break up span /
of boards designed by structural
engineer o
< FyreFLEX to alljoints m
Steel angles (7) Y 7 ,;E
4
Q.
o
=]

Figure 5b: Support structure with or without support rods for floor-ceiling or roof-ceiling system (fire
from below only)

100

(%))
o

b 707K 77220 97

’
., b
) ‘ /4

10x10mm fillet of
FyreFLEX Sealant
4o0rb
Fixings as per Table 1 FyreFLEX sealant to all joint

— max. 10mm wide joint

\n
o \\

-

*, -
\,’\\1

Figure 6: Maxilite or 9mm Orbit board joint strip treatment for joints in horizontally orientated
boards or vertical joints in vertically orientated boards
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Vertical face must be 40mm
minimum for box out, floor-ceiling or
roof ceiling construtions.

Minimum 60mm for ceiling systems

qf)

4
Figure 7: Makxilite as a ceiling, floor-ceiling or roof-ceiling system angle detail
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A - Penetrations installed without cutting sheets

Services
sealed as per
this report

All joints must
have coversirips,

B - Penetrations installed by cutting sheets

Services
sealed as per
this report

Cuts in vertical sheets
must be cut vertically

Cuts in horizontal
sheets must be cut
along the width of the
Unistrut support span
where required

All joints must have coverstrip

Figure 8: Examples of Maxilite board joint treatment detail around penetrations— Isometric view
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Openings in vertical board penetrations

e
%

AN

Applied load from
firestopping material
plus self weight of
Maxilite board

Figure 9: Openings in minimum 60mm thick Maxilite board with an opening for FyreBOX. Two sheets
only.
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d3 d3

N

| sheet 1 sheet 2

i

d2

d4 d4

A
v

Span of board (L) - Length of aperture

Notes to Figures 9a and 9b

Item Description
Span Separation of support for sheet
D2 Width of the box (eg 350, 450...750) etc
D3 Sheet width between the short edge of the box and the edge of the sheet. It shall be
at least 150mm for spans up to 850mm. For larger spans refer to Table
D4 Sheet width between the long edge of the box and the edge of the sheet. It shall be at
least 150mm for spans up to 850mm. For larger spans refer to Table
Clearance around box Shall be a maximum of 10mm
Even cut in each sheet The cutout for the FyreBOX in each sheet shall be equal +/- 20mm

Figure 9b: Openings in minimum 60mm thick Maxilite board with an opening for FyreBOX

Table 1a - Residual Sections D3 and D4 (m) for various spans and various FyreBOX designs

Span L (m) 1.1 1.2 13 14 15 1.6 1.7 1.8

FyreBOX Maxi 350 0.15 0.15 0.15 0.15 0.15 0.15 0.16 0.18

FyreBOX Maxi 550 0.15 0.15 0.15 0.17 0.19 0.21 0.23 0.26

FyreBOX Maxi 650 | 0.15 0.15 0.17 0.19 0.22 0.24 0.27 03
FyreBOX Maxi 750 | 0.15 0.17 0.2 0.22 0.25 0.28 0.31 0.35
FyreBOX Maxi 0.21 0.24 0.27 0.31 0.34 0.39 0.43 0.49
1100
FCO- 2586 Revision E 20 of 153
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Fixings as per Table 1,
through coverstrips
25mm from board
edge at 200mm
centres

15%15mm fillet of 4ors

FyreFLEX sealant

FyreFLEX Sealant o all joints

Steel fixings through
angles at 200mm
cenires

Laminated boards fixed fogeter in
a 200x200mm grid along the face
of the board with steel fixings
(length to suit board thickness)

Figure 10: Two layered Maxilite corners and fixing detail

Detail A-A

auIp

!

N

ke
T4

A A A

uoy

Maximum of 1x
vertical sheet length
with no horizontal
joints in Maxilite

See Figure

teel threaded rod and
connections, fixed into joists or
floor above designed to
withstand maxium of 10MPa
stress

. FyreFLEX Sealant
15x15mm fillet of FyreFLEX sealant to all joints

4

T‘ Minimum 40mm
Unistrut chanel
r equivalent

Steel angles (7) fixed with 8g
metal head tech screws at
200mm centres through
Maxilite board into Unistrut
support

Detail A-A

Figure 11: Supported joint for Z-shaped forms of constructions

21 0f 153
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3.3 Maxilite ceiling system

The proposed construction shall be for a Maxilite ceiling membrane based on the ceiling membrane
tested in FSH 2076 subject to the following variations;

e The fire exposure is from either side of a Maxilite ceiling (element 4) in two primary cases where
separation involves two or three compartments as shown in Figures 12 and 13
e The construction of the Maxilite ceiling (element 4) shall comprise
o Be non-trafficable and non-loadbearing
o Either one or more sheets of up to 2040mm long x 1220mm wide x minimum 60mm thick
Grey Maxilite board (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layer of Maxilite
board)
o One or more sheets of up to 1500mm long x 1000mm wide x minimum 60mm thick
White Maxilite board (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layer of Maxilite
board)
o Any fixings to be a minimum of 50mm away from Maxilite board edge or to be nominally
centered on the steel angle
o Maxilite board can be angle fixed to vertical support construction as shown in Figure 15
o Maxilite board can be angle fixed to vertical support construction as shown in Figure 17
o The vertically orientated side of the board can only comprise a single board from top to
bottom (i.e. only vertical joints are allowed between two vertically orientated boards)
o Inone, two or three-sided forms of construction as shown in Figures 14a, 14b and 14c.
o The inclusion of Plastic Skeleton Connectors ' made from LDPE between metal angles
shown in Figures 26a-26d
e Itisrequired the floor (element 2) shall be of fire-rated construction and have the required FRL
without the assistance of the ceiling (element 4) or wall (element 3a, 3b, 3c or 3d) and provide
the required support for the ceiling (element 4). Where the ceiling (element 4) requires support
from the floor (element 2) above, the support rods shall be protected for the full FRL period or
designed for full fire exposure
e Variation to the protection of structural steel elements supporting the ceiling.
e The system may include services that penetrate
o Wall (element 3a, 3b, 3c or 3d) and Maxilite ceiling (element 4) as shown in Figures 12,
144, 14b, and 14c.
= Services shall be protected at the Maxilite ceiling (element 4) with systems listed
in Sections 3.7 and 3.8
= Services shall be protected at the wall (element 3a, 3b, 3c or 3d) between Fire
compartment 1 and fire compartment 2 with systems listed in Section 3.7
= Services through the wall (element 3a, 3b, 3c or 3d) between fire compartment
2 and fire compartment 3 may pass through untreated openings in the wall
(element 3a, 3b, 3c or 3d)
o Wall (element 3a, 3b, 3c or 3d) and Maxilite ceiling (element 4) as shown in Figures 13,
14a, 14b, and 14c.
= Services shall be protected at the Maxilite ceiling (element 4) with systems listed
in Section 3.8
= Services through the wall (element 3a, 3b, 3c or 3d) between fire compartment
1 and the extension of fire compartment 1 may pass through untreated openings
in the wall(element 3a, 3b, 3c or 3d)
e The system may include services that
= May pass through untreated openings in one or both of the walls (element 3a,
3b, 3c or 3d) from one fire compartment to another fire compartment only
= The permissible services are listed in Tables 2, 3, 6, 8 and 10
= Maxilite ceiling (element 4) shall not support the weight of any service
penetrations. All services shall be supported independently of the ceiling.
=  Services shall be spaced by a minimum of 40mm
FCO- 2586 Revision E 22 of 153
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e The general arrangement of this system is shown in Figures 12, 13, 14a, 14b, and 14c, examples

of construction details are shown in Figures 5-11, 15— 17, and 34.

e Penetration details are shown in Sections 3.7 and 3.8 of this report.
e The inclusion of 15mm thick x 100mm wide Corex Board (900kg/m3)as a cover strip option in
place of 9mm Orbit board for up to 120 minute applications.
e Inclusion of access panel in the Maxilite ceiling (element 4) as per Figures 60a, 60b, 61 and 62
o Maximum aperture in Maxilite support construction size of 600mmx600mm
o The Access panels must be mounted into 1x 60mm or 2x 30mm white or grey Maxilite
boards regardless of application
o Installed at least 300mm away from the edge of any Maxilite sheet and may be installed
across a joint centrally, where the maximum cut-out in the Maxilite construction is
maximum of 300mm as per Figure 62 and Table 11a. Joint to be cover with a cover strip
as per Figure 21b
o Where Access panel is larger than 500mm x 500mm, Maxilite part of the floor/roof
ceiling or ceiling system shall be reinforced with Unistrut around the access panel
opening as per Figure 60b

3a, 3b, 3¢ or 3d

EXTENSION OF FIRE

COMPARTMENT 3 4

NS

FIRE COMPARTMENT 1

7

FIRE COMPARTMENT 2 Q"/

Length of compartment

/]

FRL Direction(s

3ad, 3b, 3c or 3d

FIRE COMPARTMENT 3

Figure 12: Maxilite as a Ceiling system — elevation section view
(Fire from above AND below Maxilite ceiling)

FRL Direction(s

3a, 3b, 3c or 3d

FIRE COMPARTMENT 1

/

EXTENSION OF FIRE
COMPARTMENT 1

FRL Direction(s

FIRE COMPARTMENT 2

“

Length of compartment

3qa, 3b, 3c or 3d

FIRE COMPARTMENT 1

Figure 13 — Makxilite as a Ceiling system — elevation section view
(Fire from above AND below Makxilite ceiling )
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3a, 3b, 3c or 3d 3a, 3b, 3c or 3d

i

= I

— N/

See figure 15

See figure 1

One full sheet of Maxilite board
without structural steel support
or more than one sheet with

structural steel support

Figure 14a — One sided ceiling system with concrete slab floor- section view
(Fire from above AND below Makxilite ceiling)

One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

3a, 3b, 3c or 3d

See figure 16

One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 14b — Two sided ceiling system with concrete slab floor- section view
(Fire from above AND below Makxilite ceiling)
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' See figure 17

See FHgure 16

structural steel support

uoI123.Ip

One full sheet of Maxilite board
without structural steel support
or more than one sheet with

One full sheet of Maxilite board
without structural steel support
or more than one sheet with
structural steel support

Figure 14c — Three sided ceiling system with concrete slab floor- section view
(Fire from above AND below Maxilite ceiling)

7

Fixings as per Table 1
/ / Fixings as per Table 1 \

~

Fixings as per Table 1
Fixings as per Table 1 2
4 0

7 g
.

¥ 1
/ 10x10mm filet of  10X10mm fillet of
Fyreflex Sealant i
f< 100 4or5 dors 100 j@
7%

10x10mm fillet 10x10mm fillet of

of Fyreflex Fyreflex Sealant

Sealant

Figure 15: Maxilite as a ceiling system corner junction details — section view
(Fire from above AND below Maxilite ceiling)

FCO- 2586 Revision E 25 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Fixings as per
Table 1

FyreFLEX Sealant
to all joints

Fixings as per
Table 1

NON FIRE SIDE

7

sor5_—

100

7 )
7/
%

v

4

15x15mm fillet of
Fyreflex Sealant

Figure 16: Maxilite as a ceiling system corner junction details — section view
(Fire from above AND below Maxilite ceiling)

DETAIL 1

10x10m fillet of
Fyreflex Sealant

100

40r5
f/

Fixings as per Table 1

DETAIL2

10x10m fillet of
Fyreflex Sealant

Fixings as per
Table 1

4o0r5

éw

Figure 17: Maxilite as a ceiling system corner junction details — section view
(Fire from either side of Makxilite ceiling)

FCO- 2586 Revision E

For a Structural steel section with or without
support rods supporting the Maxilite ceiling only
the thickness of protection shall be based on a test
or assessment for 3 side exposure beams for the
required FRL and structural critical temperature in
accordance with AS4100-2021, steel section size
and loading and be at least 40mm thick.
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Maxilte thickness designed as per

Steel angles (7) fixed to 3
Maxilite and structural steel with Structural steel section to AS4100 regression _opprovcls
minimum 8g screws at 200mm centres break up span of boards based on the secfion factor
designed by structural
engineer

See figure 3 or 4

3a, 3b, Full sheet of Maxilite N [ Full sheet of Maxilite
3c or 3d

3a. 3b,
3c or 3d

See figure 6

Coverstrips for 2-way FRL
applications only (figures 3 or 4)

For a Structural steel section with or without support

rods supporting the Maxilite ceiling only the thickness  Alternate modular joint detail:

of protection shall be based on a test or assessment for

3 side exposure beams for the required FRL and

structural critical temperature in accordance with \/

AS4100-2021, steel section size and loading and be at

least 40mm thick. —
Steel angles (7)

4
.

% %% %,

8g screw fixings at 200mm cenires

s

FyreFLEX to alljoints

N

Figure 17a: Support structure with or without support rods for floor-ceiling or roof-ceiling system
(fire from above and below)
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3.4 Maxilite as a flat penetration seal in a wall or floor

The proposed construction shall be a Maxilite penetration seal based on reference to the ceiling
membrane materials tested in FSH 2076 subject to the following variations;

e Wall and floor separating elements supporting the penetration seals shall be supported by a
test, assessment or appropriate design to achieve the required FRL when including an opening.
e The penetration seal shall comprise a minimum of 60mm thick Maxilite board (made from 2 x
30mm or 2 x 40mm or 1 x 60mm layers of grey or white Maxilite board).
e For 120-minute applications
o Maxilite boards either butt up to the opening or overlap the opening in walls and floors
o The size of the opening is up to 1.62m? with or without joints
o Where flat boards are face fixed over an aperture in walls or floors (overlapping by
100mm) with a joint, no cover strip at the butt joint is required
o Where flat boards are fitted within apertures in walls or floors, cover strips at the butt
joint are required
o Refer to Figures, 18, 18a, 19, 20, 21, 213, 21band 6
e For 180-minute applications
o Makxilite boards shall overlap the opening in walls and floors
o When butt joint or cuts in the board are permitted introduced, two layers of min. 30mm
Maxilite boards to be arranged in the manner as shown in Figure 21c Aperture shall be
covered with a single sheet up to up to 1.62m? in size
o Refer to Figures 18, 19, 21c
e For 240-minute applications
o Where Maxilite board shall only be installed ontop of a slab where the fire is from below
only.
o When butt joint or cuts in the board are introduced, two layers of min. 30mm Makxilite
boards to be arranged in the manner as shown in Figure 21c
o Aperture shall be covered with a single sheet up to up to 1.62m? in size
o Refer to Figure 18, 21c
e Maxilite board can be fixed to support construction as shown in Figures 18 — 23
All services passing through the wall shall be supported independently of the Maxilite board.
General construction as shown in Figures 9, 18-23
Penetrations in Maxilite board shall be limited to the zone shown in Figure 34
Services shall be spaced by a minimum of 40mm
e Penetration details are shown in Sections 3.7 and 3.8 of this report.
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One full sheet of Maxilite board with
no joints for 180 minutes applications
Fixings - See Table 1

4

LA

UON\{W!P T4

Full size of Maxilite Sheet less 200mm
[Maximum Dimension) |

minimum 100mm

Figure 18: Makxilite flat seal overlapping an opening in the slab on the unexposed side

One full sheet of Maxilite board with
no joints for 180 minutes applications

Full size of Maxilite Sheet less 200mm
Minimum 100mm . (Maximum Dimension)

(G

\Fixings -see Table 1

Figure 18a: Maxilite flat seal overlapping an opening in slab on the exposed side

uons&% 144
N
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15x15mm fillet of
FyreFLEX Sealant

minimum 100mm

Fixings - See Table 1

/

B
One full sheet of % Full size of M_ainiTe S_hee‘r I(_:;ss 200mm
. (Maximum Dimension)
Maxilite board %
with no joints for 4
180 minutes \;
applications § 15x15mm fillet of
7 FyreFLEX Sealant
\ (required for 3 hour FRL
FRL ffection applications)
7
6

3a, 3b

Figure 19: Maxilite flat seal overlapping an opening in solid masonry/concrete wall or Hebel wall

T

min. 100mm

Max. size of opening - the size of a full
sheet of maxilife less 200mm

Opening lined
and framed

Fixings as per Table 1

Figure 20: Maxilite flat seal overlapping an opening in Plasterboard stud walls and Plasterboard shaft
walls
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Maximum size of opening
- whole sheet of Maxilite
board less 200mm

3a, 3b. 3c or 3d FyreFLEX sealant to full

. . i depth of a max. 10mm Penetfrations
Maximum size of opening wide joi sealed as per
this report

- whole sheet of Maxilite
board less 200mm

Penetrations
sealed as per
this report

Joins may be cut
horizontal OR

vertical
No coverslirips required

for -/120/120 applications
with 100mm overlap onto
floor

Joins may be cut
running parallel in
one direction onl

No coversirips required for
-/120/120 applications with
100mm overlap onfo wall

Figure 21: Maxilite flat seal when face fixed to walls and floors — isometric view

Size of opening Cover strip required for -
up to 1.62m? /120/120 application
when Maxilite board

2 aperture fixed to opening

FyreFLEX sealant to full
depth of a max. 10mm
wide joint

10x10mm fillet of 4 or
FyreFLEX sealant 7

A e e
| - Z

Figure 21a: Maxilite flat seal when aperture fixed to floors — isometric and section view

%m

uory
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3aq, 3b, 3c or 3d

,_-,..ER—I: @/é//gzion

4or5 !moy be located either
side of Maxilite barrier) vertical or horizontal joint

4ors

3a, 3b, 3c or 3d

NN

FyreFLEX sealant to full
depth of a max. 10mm
wide joint

10x10mm fillet of
FyrefFLEX sealant

-

Cover strip required for - 4or5 /
/120/120 application -7
when Maxilite board =

aperture fixed to opening

Size of opening
up to 1.62m?

Figure 21b: Maxilite flat seal when aperture fixed to walls — isometric and section view

Layer 1 Maxilite (item 4) with buit joints
located around peneiration(s)

Maximum size of opening - FyreFLEX sealant to full

whole sheel of Maxilite depth of a max. 5Smm wide
board less 200mm ioint ’

No coversirips for 3 and 4 hour FRL
systems, boards must have offset
layers (eg 2x 30mm Maxilite)

Peneirations as

er section 3.8
Joints less than 12mm wide,

filled with FyreFLEX Sealant

Layer 2 Maxilite (item 4) with
butt joinfs 90 degree’s offset
from layer 1 joinis

Joinfs less than 12mm wide, Fixi table 1
filled with FyrefLEX Sealant IXings as per fable

Figure 21c: Makxilite flat seal with butt joints in the board when aperture fixed to walls or floors —
isometric and section view
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~

Fixings as per Table 1

Fixings as per Table 1

10x10mm fillet
of Fyreflex
Sealant

10x10mm fillet of
Fyreflex Sealant

Figure 22: Makxilite flat seal filling aperture by butting up to a slab opening

2, 3a, 3b, 3c or 3d

10x10m fillet of
Fyreflex Sealant

100

DETAIL 1

4or5s

A

2, 3a, 3b, 3c or 3d

DETAIL2

10x10m fillet of
Fyreflex Sealant

Fixings as per
Table 1

40rd

Z

‘\\4

Figure 23: Maxilite flat seal filling aperture by butting up to a wall opening
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3.5 Maxilite as a boxout construction

The proposed construction shall be for Maxilite box out penetration seal based on reference to the
ceiling membrane materials tested in FSH 2076 subject to the following variations;

e Wall and floor separating elements supporting the penetration seals shall be supported by a
test, assessment or appropriate design to achieve the required FRL when including an opening
e The Maxilite boxout construction shall comprise

O
@)

O

Located on the underside of the slab, not on top of the slab

A minimum of 60mm thick grey or white Makxilite board (made from 2 x 30mm or 2 x
40mm or 1 x 60mm layers of Maxilite board) for the face with penetrations

A minimum of 40mm thick grey or white Maxilite board (made from 2 x 30mm or 1 x
40mm layers of Maxilite board) for the face without penetrations

The size of each face allowed is limited to an area of no greater than 2.32m? with or
without joints for -/120/120.

Angles shall be positioned inside the box only

Cover strips shall be outside of the box only

Where 2 sheets of Maxilite are used it is required at least one sheet is staggered at the
corner.

The inclusion of Plastic Skeleton Connectors made from LDPE between metal angles
shown in Figures 26a-26d

e Generally, services that penetrate the boxout shall be supported independently of the Maxilite
board, whether penetrating on the vertical or the horizontal face of the box. This includes
services listed in Tables 3 -11

e Where services that penetrate the boxout are of minimal weight, they may be supported by
Maxilite board only, these include

O

O O O O O

o

Copper and steel pipes £ 32mm 0D

Threaded rod < 10mm OD

Up to 2 x CAT 6 cables

Up to 2 x Firesense cables

Up to 2 x TPS cables

Up to 1 bundle of 100 strand telecommunication cables
FyreBOX per Table 7 and Table 11

Penetrations in Maxilite board shall be limited to the zone shown in Figure 34

Services shall be spaced by a minimum of 40mm

Penetration details are shown in Sections 3.7 and 3.8 of this report.

The proposed types of boxout construction and the relevant services and exposure directions

are outlined in Sections 3.5.1 — 3.5.4.
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Treatments refer to
Figures 27-33 2

Face with

penetration to be
min. 60mm thick
Maxilite

3a, 3b, 3c or 3d

Services refer to
Figures 27-33

Face without

penefration to be min.
40mm thick Maxilite

2-Sided Maxilite
Construction

Treatments refer to
Figures 27-33 Services refer o

Figures 27-33

Face with
penetration to be
min. 60mm thick
Maxilite

Face without
penefration to be
min. 40mm thick
Maxilite

3a, 3b, 3c or 3d

3-Sided Maxilite Construction

Figure 24: 2 and 3 sided boxout configuration — isometric view
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Services refer to
Figures 27-33

Treatments refer to
Figures 27-33

Faces without
penefrations to be
minimum 40mm

Faces with penetration
must be minimum
s0mm Maxilite

5- sided Maxilite Construction
installed on the underside of the floor

Services refer to
Figures 27-33

Treatments refer fo
Figures 27-33

Faces with penetration
must be minimum

s0mm Maxilite
3a, 3b, 3c or 3d

Faces without
penetrations 1o be
minimum 40mm
4-Sided Maxilite Construction installed
on the underside of the Floor

Figure 25: 4 and 5 sided boxout configuration — isometric view
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Isometric view

20mm gap between angles
to allow for thermal expansion.
angles to span no more than 1200mm
before 20mm gap.
FyreFLEX sealant to all joints

Section view

20

\—1 5x15mm

fillet of
FyreFLEX
sealant

FyreFLEX sealant to all joints
50x50x0.9 Steel angles at all corners

Figure 26: Angle spacing details at the inner corner of boxout construction

Marilite Construction and
standard angles/fixings as
required by section 32, 3.3,
3.5

Maxilite Angle

Figure 26a: Angle spacing details at the inner corner of boxout construction with optional LDPE plastic
skeleton connectors between angles
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Max 50mm

m thickness 3.5mm

Figure 26b: Details of LDPE plastic skeleton connectors
/ ‘ 12mm tek screw secures connector fo
Maxilite Angle. secured from the
connector side. This chnthe__iip of the
fixing will embed in the Maxilite.
/

DETAIL A
Figure 26¢: Type 1 LDPE plastic skeleton connectors

‘end-stop’ profrusions in the connector
acts as guide for 20mm gap as required
for thermal expansion

DETAIL B
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12mm tek screw secures connector fo
Maxilite Angle. secured from the
connector side. This way the fip of the
fixing will embed in the Maxilite.

DETAILC

‘end-stop’ protrusions in the
connector acts as guide for 20mm
gap as reqguired for thermal
DETAILD expansion

Figure 26d: Type 2 LDPE plastic skeleton connectors

3.5.1 BOXOUT CONSTRUCTION ATTACHED TO THE UNDERSIDE OF A SLAB WITH

PENETRATIONS

FCO- 2586 Revision E

O

e}

O O O O

Floor applications with a Maxilite boxout on the underside of the floor.
Services are protected with sealant and wrap as per Figure 28
Services protected with fire collars or FyreBOX as per Figure 27
Fire exposure is from the underside of the boxout only

Penetrations are allowed in a minimum of 60mm thick vertical or horizontal faces of
Maxilite box construction (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layers of grey
or white Maxilite board)

Faces of Maxilite box construction without penetrations may be 40mm thick or greater
Aperture width between services and floor openings to be less than 12mm wide
Services shall be spaced by a minimum of 40mm

Example of a complex arrangement of services within a boxout construction as shown
in Figure 33a

The relevant configuration Figures are shown in Figures 9, 10, 24-26, 27-28,33a
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Floor aperture open or closed

Gaps between service and
surrounding construction to
be < 12mm

Treatment as
shown in figures

40-44, 52-54 See Figure 4

Services as listed in
Tables 4,7,8 & 11

3a, 3b, 3¢ or 3d

Maxilite
consfruction as
per this report

) |

\\.Mox. size of each face one
full sheet of Maxilite board

Figure 27: Boxout construction under a slab penetrated by plastic pipe or FyreBOX — section view

Gaps between service and
surrounding construction
<1Z2mm

Floor aperture open or closed

Services as listed
in Tables 3, é, 8,
10

3q, 3b, 3c or

Treatment as 3d

shown in Figures
35-39, 45-51, 55

See figure 3

\Max. size of each face one
full sheet of Maxilite board

Figure 28: Boxout construction under a slab penetrated by metal pipes, cable trays and metal rods
wrapped with Twrap/Fyrewrap- section view

FCO- 2586 Revision E

40 of 153
Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Intentionally left blank

Figure 29

3.5.2 BOXOUT CONSTRUCTION ATTACHED TO A WALL WITH PENETRATIONS

o Wall applications with a Maxilite boxout on one side of the wall

=  Services protected with sealant, wrap, fire collars or FyreBOX as per Figure 30
o Fire exposure is from one side only
Penetrations are allowed in a minimum of 60mm thick vertical or horizontal faces of
Maxilite box construction (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layers of grey
or white Maxilite board)
Faces of Maxilite box construction without penetrations may be 40mm thick or greater
Aperture width between services and wall openings to be less than 12mm wide
Services shall be spaced by a minimum of 40mm
Example of a complex arrangement of services within a boxout construction as shown
in Figure 33a
o The relevant configuration Figures are shown in Figures 9, 10, 24-26, 33a and 30

O

O O O O

Gaps between service and
surrounding consfruction
<1Zmm

Treatments as
shown in Figures
40-44, 52-54 Min.40mm

Floor aperture open or closed

Min.40mm

RL direction _

S
See Figure 3

Services as listed in
Tables 4,7,8, 11

3q, 3b, 3c or

See Figure 4 3d

_.| Max. size of each face cne
full sheet of Maxilite board

Figure 30: Box out construction protecting a wall penetrated by plastic pipe — section view
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3.5.3 BOXOUT CONSTRUCTION ATTACHED TO A WALL WITH PENETRATIONS

o Wall applications with a Maxilite boxout on one side of the wall
= Services protected with sealant and wrap only
o Fire exposure is from either side of the wall
o Penetrations are allowed in a minimum of 60mm thick vertical or horizontal faces of
Maxilite box construction (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layers of grey
or white Makxilite board)
o Faces of Maxilite box construction without penetrations may be 40mm thick or greater
o Aperture width between services and wall openings to be
= Either less than 12mm wide as per Figure 31
o Services shall be spaced by a minimum of 40mm
o Example of a complex arrangement of services within a boxout construction as shown
in Figure 33a
o The relevant configuration Figures are shown in Figures 10, 24-26, and 31, 33a
2

Gaps between
services and
surrounding
construction to be
<12mm

Treatment as See Figure 17, detail 1 only
shown in Figures

35-39, 45-51, 55

Services as listed Cavity walls
in Tables 3, 6.8. 10 to be lined
and framed

See Figure 16

See Figure 15 3a, 3b, 3c, 3d

Max. size of each face one
full sheet of Maxilite board

Figure 31: Boxout construction protecting a wall penetrated by metal pipes, cable trays and metal
rods wrapped with Twrap/Fyrewrap — section view

Intentionally left blank

Figure 32
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3.5.4 BOXOUT CONSTRUCTION ATTACHED TO A WALL WITH PENETRATIONS

Services as listed in

Tables 4,7, 8, 11 \

Treatment as shown in
Fgures 40-44, 52-54

o Wall applications with a Maxilite boxout on one side of the wall
=  Services protected with fire collars or FyreBOX

o Fire exposure is from either the box side or the wall side

o Penetrations are allowed in a minimum of 60mm thick vertical or horizontal faces of
Makxilite box construction (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layers of grey
or white Maxilite board)

o Faces of Maxilite box construction without penetrations may be 40mm thick or greater

o Aperture width between services and wall openings to have the same or greater
distance as the depth of the wall

o Services shall be spaced by a minimum of 40mm

o Example of a complex arrangement of services within a boxout construction as shown
in Figure 33a

o The relevant configuration Figures are shown in Figures 9, 10, 24-26, and 33, 33a

2

See Figure1?9

See Figure 4
Treatment as shown
in Figures 40-44

Services as listed
inTables 4, 7

A

¢| Same or greater distance as depth of wall

Cavity walls lined
and framed

FRL direction ~—

See Figure 4
See Figure 3

3a, 3b, 3c or 3d

Max. size of each face one
full sheet of Maxilite board

Figure 33: Boxout construction protecting a wall penetrated by plastic pipes — section view
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Gaps less than 12mm

Performance of services in
FyreBOX are outside the

Bxample services: WL scope of this assessment

PVC conduits with collar

Example services:
Pair coil, copper and PEX
pipes through a FyreBOX

Example services:
Cable trays with FyreFLEX Sealant

Box out construction as per
Figures 27, 28, 30, 31, 33

Example services:
PVC pi

pipe with collar 1.2, 3. 4 or 5 sided box out

The FRL of this detail is the least FRL of the boxout and services that penetrate it.

33a — Example of complex configuration of Maxilite boxout construction

3.6 Limitations on the“location of services and fixings in
Maxilite sheets

Penetration Zone

For 'face-fix' with overlap, penetrations
fo be minimum 150mm in from the
edge of the Maxilite

For "flush-fit" installations with a steel
angle, penetrations to be minimum
100mm in form the edge of the
Maxilite

Figure 34: Penetration zone in relation to the edge of the board and fixing/angles — section view
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3.7 Penetrations in vertical Maxilite penetration seals

The proposed construction shall be for services penetrating the vertical faces of a Maxilite as described
in Sections 3.2-3.5 of this report and subject to the following variations:

e The minimum thickness of the Maxilite board shall be a total of 60mm
e Inclusion of services as shown in Tables 2-7 and Figures 35-45, 56-58
e Sealant to the full depth of the Maxilite penetration seal
e The gap between penetration and the Maxilite penetration seal is shown in Tables 2-7
e Minimum 40mm separations between service penetrations
e Twrap around services to overlap itself by 50mm, held in place with aluminium foil tape and
tied off with min 4.6mm wide stainless steel cable ties
e Inclusion of 100mm width Maxilite pad around pipe penetrations where specified in Tables 2-
7
e Inclusion of Fyrewrap (38-mm thick Fyrewrap Elite 1.5 ceramic fibre blanket (aluminium faced)
with a density of 96 kg/m?) as an option for Twrap (25-mm thick Twrap fire blanket (aluminium
faced) with a density of 160 kg/m3)
e Inclusion of a LVH 44 intumescent grille in Maxilite as described in Sections 3.2 of this report
as per Figures 45a and 45b
o It is required that the LVH 44 shall be tested or assessed as an air transfer grille in
accordance with AS 1530.4-2014 section 10 to achieve the required FRL when exposed
to fire from either side when installed in a wall
o The maximum LVH 44 size shall be 600mmx600mm
o Gaps between LVH 44 and Maxilite board to be max. 10mm wide and filled with
FyreFLEX sealant to the full depth
o LVH 44 shall be fixed to one side of Maxilite via steel mounting angle flange of 50mm
wide x 25mm high x 0.9mm size and 8g x 50mm screws at maximum 200mm centres.
Fixings must also be installed 100mm from each corner of the damper cell as per Figure
45a.
o LVH 44 grille shall be installed at least 300mm away from the edge of any Maxilite
sheet and may be installed across a joint centrally, where the maximum cut-out in the
Maxilite construction is 300mm as per Figure 45b and Table 7a. Joint to be cover with
a cover strip as per Figure 21b

Table 2: Specification of copper pipe for up to 180 minute integrity performance

Maxilite pad The gap
. Pipe OD Pi'.)e wall Twrap length 109mm b.etween .
Pipe (mm) thickness each side width pipe _a.nd Figure
(mm) around the Maxilite
penetration | board (mm)
DN19 19 1.22
DN25 25.4 1.22
DN30 31.75 1.22 450mm No 37
DN40 38.10 1.22
DN50 50.8 1.22
Copper DN65 63.5 1.22 <20mm
DN80 76.2 1.63 600mm Yes 38
DN100 101.6 1.63
DN125 127 1.63 1100mm with an
DN150 152.4 503 additional Yes 39
300mm layer
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Table 3: Specification of steel pipe for up to 180 minute integrity performance

Maxilite pad The gap
. Pipe OD P||?e wall Twrap length 109mm b'etween .
Pipe (mm) thickness each side width pipe and Figure
(mm) around Maxilite
penetration | board (mm)
NB25 33.7 2
NB32 42.4 2
NB40 483 23 450mm No 37
NB50 60.3 2.3
Steel NB65 76.1 2.3 <20mm
NB80 88.9 2.6 450mm No 38a
NB100 114.3 3.2
NB125 139.7 3
NB150 165.1 3 600mm Yes 38a
Table 3a: Specification of steel pipe for up to 90 minute integrity performance
Maxilite pad The gap
. Pipe OD P“.ae wall Twrap length 109mm b.etween .
Pipe thickness . width pipe and Figure
(mm) each side e
(mm) around Maxilite
penetration | board (mm)
NB25 33.7 2
NB32 42.4 2
<
Steel NB20 433 >3 300mm No <20mm 37
NB50 60.3 2.3
Table 4: Specification of uPVC pipe
The gap
Minimum Makxilite Fyrechoke . PVC PVC pipe wall between
. collar on each | PVC pipe . . . .
board thickness . . pipe OD thickness pipe and Figure
side of DWV size -
(mm) .. (mm) (mm) Maxilite
Maxilite (mm)
board (mm)
25 DN 25 26.8 1.8
32 DN 32 32 2.3
40 DN 40 43.4 2 40
60 50 DN 50 55.8 2.3
65 DN 65 69 2.9
80 DN 80 83 3.1
100 DN 100 110 3.4 <5mm 40a
90 (100mm width
of 30mm Maxilite
board around 100 DN100 | 110 3.4 41
penetration for a
localised increase
in thickness)
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Table 5: Specification of Pex and Pex-al-Pex pipes

Additional
. . The gap between
. Pipe Pipe wall . pad of Twrap
Pipe . the pipe and the . .
material oD thickness edge of the Maxilite 30mm.t_h|ck Iengt.h each Figure
(mm) (mm) opening (mm) Maxilite side
required
PexAlPex | 5y 2.1 No N/A 43
pipes <5mm
Pex pipes 20 2.1 No N/A 42
Table 6: Specification of other services
The gap between
Services Details of service Twrap length service and Figure
each side Maxilite board
(mm)
Appendix D1 power | All PVCand XLPE insulated and
cables with cable PVC sheathed power cables 300mm 5-20mm 35
tray with copper conductors
Up to 20 cables
CAT 6 cables CAT 6305 Category 6 UTP cable 300mm <5mm
4/23 AWG PVC
Up to 4 cables
TPS cables 2.5mm? 2C+E electrical cables 3005 < Smm 36
Up to 20 cables
Firesense cables Firesense-TPS-1.5-2CT-ELV-Fire- 300mm <5mm
Light Duty
Up to 8 cables
Eltech VRF cables '7mm diameter with J, 5qim 300mm <5mm 36a
diam copper conductors (part #
ELT7501P)
Steel threaded rod Up to 10mm OD rod 200mm <5mm 45
No wrap,
Air transfer grille Up to 600mm x 600mm LVH 44 | Mesh on each <10mm 453, 45b
side

Table 7: Specification of FyreBOX designs

The gap between Distance between
. . . FyreBOX and edge of opening .
Services Details of service Maxilite board and edge of sheet Figures
(mm) W1, W2
Maxi 350 — 350W x 125H x 250D
Maxi 550 — 550W x 125H x 250D
Maxi 650 — 650W x 125H x 250D
Trafalgar Maxi 750 — 750W x 125H x 250D <10mm 150mm 9 and
FyreBOX Maxi 1100 — 1100W x 125H x 250D - 44
Mini 100 square —102H x 102W x 250D
Mini 100 round — 100mm diameter x 250D
Mini 150 round — 150mm diameter x 250D
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Fyreflex sealant to full
depth of Maxilite and
finished with a

50 x 50mm fillet

Annular gaps as per table 6

Appendix D1
cables as per
Table 6

TWrap as per Table 6

Minimum thickness 60mm Maxilite board

Figure 35: Appendix D1 cables through vertical Maxilite penetration seal

Fyreflex sealant to full Annular gaps as per table é

depth of Maxilite and
finished with a
50 x 50mm fillet

Communications TWrap as per Table &

cables as per Table &

Minimum thickness 80mm Maxilite board

Figure 36: CAT 6 cables, TPS cables or Firesense cables through vertical Maxilite penetration seal
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Fyreflex sealant to full Annular gaps as per table 4
depth of Maxilite and
finished with a

50 x 50mm fillet

Communications
cables as per Table &

TWrap as per Table é

Minimum thickness 0mm Maxilite board

Figure 36a: VRF cables through vertical Maxilite penetration seal

Trafalgar Fyreflex
sealant to full depth of
Maxilite and finished

with a 50 x 50mm fillet

Maximum annular
gaps of 20mm

Metal pipe as per
Table 2, 3 or 3a

DT

Twrap length as per
Tables 2,3 or 3a

Minimum thickness 60mm Maxilite

I

Figure 37: <50mm copper or steel pipe through vertical Maxilite penetration seal
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100mm width x 30mm
thick Maxilite pad as
required by Table 3

_
? ;
%

sealant to full depth of
Maxilite and finished
with a 50 x 50mm fillet

Twrap as per Table 2

Pipe as per
Table 2

[
&

/

Minimum thickness 60mm Maxilite 4

Maximum annular
gaps of 20mm

Additional 30mm Marxilite

Figure 38: <100mm copper pipe through vertical Maxilite penetration seal

Trafalgar Fyreflex
sealant to full depth of
Maxilite and finished
with a 50 x 50mm fillet

Maximum annular
gaps of 20mm

Metal pipe as

per Table 3
/_,_ Twrap as per Table

/ 3
Minimum thickness 60mm Maxilite ?
%
Figure 38a: <150mm steel pipe through vertical Maxilite penetration seal
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100mm width x 30mm
thick Maxilite pad as
required by Table 3

.
Trafalgar Fyreflex ?

"

%

sealant fo full depth of
Maxilite and finished
with a 50 x 50mm fillet

Twrap as per Table 2

2nd Layer TWrap 300mm

Pipe as per
Table 2

Maximum annular
gaps of 20mm

Additional 30mm Maxilite

Minimum thickness é0mm Maxilite z

Figure 39: <150mm copper pipe through vertical Maxilite penetration seal

% Trafalgar Fyreflex sealant
to the full depth of Maxilite

Plastic pipe as
er Table 4

Annular gaps up to Smm

Trafalgar Fyrechoke
Collar, applied to both
sides of the Maxilite with
B8G x 40mm screw fixings
through fixing tabs

Minimum thickness 60mm Maxilite

AIMIMN

Figure 40: < 80mm PVC pipe through vertical Maxilite penetration seal
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Trafalgar Fyreflex sealant
to the full depth of Maxilite

Plastic pipe as
er Table 4

Annular gaps up to 5mm

Trafalgar Fyrechoke
Collar, applied to both
sides of the Maxilite with
8G x 40mm screw fixings
through fixing tabs

Minimum thickness 60mm Maxilite

Figure 40a: 100m PVC pipe through vertical Maxilite penetration seal

100mm width x 30mm thick

Maxilite pad Trafalgar Fyreflex sealant

to the full depth of Maxilite

Plastic pipe as
erTable 4

Annular gaps up fo 5mm

Trafalgar Fyrechoke
Collar., applied to both
sides of the Mauxilite with
8G x 40mm screw fixings
through fixing fabs

Minimum thickness 60mm Mayxilite

Figure 41: £150mm PVC pipe through vertical Maxilite penetration seal
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Minimum thickness 40mm Maxilite Board

FyrePEX HP Sealant

PEX pipe per Table 5

8g x 50mm screws

Figure 42: PEX pipe through vertical Maxilite penetration seal

Minimum thickness 60mm Maxilite Board

PEX -AL- PEX

pipe per Table 5 FyrePEX HP Sealant

8g x 50mm screws

Figure 43: Pex-Al-Pex pipe through vertical Maxilite penetration seal
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Maximum annular gap of 10mm

Trafalgar Fyreflex sealant
to the full depth of Maxilite

This report supports the inclusion a
Fyrebox when fitted to the Maxilte board
system as shown.

Trafalgar FyreBox
Maxi or Mini as per Table 7

The Fyrebox may include service penetrations and the
FRL of those components shall be supported by test
or assessment for the required FRL for Fyrebox fitted

Minimum thickness to a masonry or plasterboard wall or Fyrebatt

&0mm Maxilite
board FyreBOX secured to Maxilite using 8g
¥ 50mm screw fixings at maximum

200mm centres through the FyreBOX

steel mounting flanges

Figure 44: FyreBOX through vertical Maxilite penetration seal

0mm Maxilite board

Threaded Rod as perTable é TWrap as per Table &

Fyreflex Sealant applied to full
depth of Maxilite with a 30x30mm

Annular gaps as per Table & filet on both sides

Figure 45: Threaded steel rod through vertical Maxilite penetration seal
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Minimum mesh overlap L .
) Minimum distance from
as per manufacturer’s

e rille to mesh as per
specification g P

manufacturer’s specification

SECTION B-B c

8g x 50mm screws at max. 200mm

ctrs into 60mm thick Maxilite sheet
steel mesh applied as per
manufacturers speciifications

FyreFLEX Sealant applied fo ! - -
bed down the coversiri . gglm";‘ Mazdlite coverstrip

50mm x 25mm x
0.9mm steel angle

LVH 44
intumescent grille

30mm Maxilite overlaping
100mm ento primary Maxilite layer

60mm thick Maxilite

Max. 10mm gap sealed to full depth
of Maxilite with FyreFLEX sealant

DETAILC *

lied as per manufacturers speciifications

Figure 45a: Air transfer grille(intumescent damper) through vertical Maxilite penetration seal

With or without a join in the Maxilite, if join is required to be covered
by a coverstrip as per section 3.2/3.3 (as applicable). then coverstrip is
to terminate at the access panel, with the but joint between the
cover stip and the Maxilite in the access opanel channel sealed with
FyreFLEX Sealant

D4 - cut-out distance from
edge of Maxilite sheet

Max. cutout up to
620mm x 620mm
to suit LVH 44
grille size

D1 - Mazilite join (if applicable)
from edge of cut-out

D2 - cut-out distance from
edge of Maxilite sheet

D3 - cut-out distance from
edge of Mazilite sheet

Figure 45b: LVH 44 in Maxilite— cut out limitations

Table 7a - Residual Sections

D1 Maximum 0.31m
D2, D3 and D4 Minimum 0.3m
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3.8P

The pro

enetrations in horizontal Maxilite penetration seal

posed construction shall be for services penetrating the horizontal faces of a Maxilite as

described in sections 3.2-3.5 of this report and subject to the following variations:

Minimum thickness of Maxilite board to be a total of 60mm

Inclusion of services as shown in Tables 8-11 and Figures 46-58

Sealant to the full depth of the Maxilite penetration seal

The gap between penetration and the Maxilite penetration seal is as shown in Tables 8-11
Minimum 40mm separations between service penetrations

Twrap around services to overlap itself by 50mm, held in place with aluminium foil tape and
tied off with min 4.6mm wide stainless steel cable ties

Inclusion of a 100mm width Maxilite pad around pipe penetrations where specified in Tables
8-11

Inclusion of Fyrewrap (38-mm thick Fyrewrap Elite 1.5 ceramic fibre blanket (aluminium faced)
with a density of 96 kg/m?) as an option for Twrap (25-mm thick Twrap fire blanket (aluminium
faced) with a density of 160 kg/m3)

Table 8: Specification of copper and steel pipe for up to 120 minute applications
Pipe Pipe wall Twrap length Maxiiha |:_)ad The gap.
. . . 100mm width between pipe .
Pipe oD thickness top side of . Figure
- around and Makxilite
(mm) (mm) Maxilite .
penetration board (mm)
DN19 19 1.22
DN25 25.4 1.22
DN30 31.75 1.22 600mm No 49
DN40 38.10 1.22
DN50 50.8 1.22
Copper | DN65 63.5 1.22 800mm with
DN80 76.2 1.63 an additional No 50
DN100 101.6 1.63 300mm layer
DN125 127 1.63 1500mm with
an additional Yes 51
DN150 152.4 2.03 300mm layer <20mm
NB25 33.7 2
NB32 42.4 2
NB40 | 483 23 450mm No 49
NB50 60.3 2.3
NB65 76.1 2.3
Steel
NB80O 88.9 2.6 450mm No 50a
NB100 114.3 3.2
NB125 139.7 3 900mm with
NB150 165.1 3 an additional Yes 51
300mm layer
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Table 8a: Specification of copper and steel pipe for up to 90 minute applications

Pipe Pipe wall Twrap length Manlite |:.)ad The gap'
Pipe oD thickness top side of 100mm width between !3'|pe Figure
(mm) (mm) Maxilite arouncli and Makxilite
penetration board (mm)
DN19 19 1.22
DN25 25.4 1.22
DN30 31.75 1.22 450mm No 49
DN40 38.10 1.22
DN50 50.8 1.22
Copper | DN65 63.5 1.22
DN80 76.2 1.63 600mm No 50a
DN100 101.6 1.63
DN125 127 1.63 1500mm with
an additional Yes 51
DN150 152.4 2.03 300mm layer <20mm
NB25 33.7 2
NB32 42.4 2
NB40 | 48.3 2.3 300mm No 49
NB50 60.3 2.3
NB65 76.1 2.3
Steel
NB80O 88.9 2.6 450mm No 50a
NB100 114.3 3.2
NB125 139.7 3 900mm with
NB150 165.1 3 an additional Yes 51
300mm layer
Table 9: Specification of uPVC pipe
.. . . The gap
Minimum Fyrechoke collar . PVC pipe | PVC pipe wall .
Maxilite board on each side of R/C plPe oD thickness between !o.lpe Figure
thickness (mm) Maxilite (mm) W size (mm) (mm) and Maxilite
board (mm)
25 DN 25 25 1.9 52
32 DN 32 36.2 2
60 40 DN 40 43 2.2
50 DN 50 56 2.8
65 DN 65 69 2.8
80 DN 80 83 3.3
90
(100mm width <5mm
of 30mm 53
Maxilite board
around 100 DN 100 110 34
penetration for
a localised
increase in
thickness)
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Table 9a: Specification of Pex and Pex-al-Pex pipes

Additional Twrap
. . The gap between
. Pipe Pipe wall . pad of length on
Pipe . the pipe and the .
material ob thickness edge of the Maxilite 30".".“ une)fposed Figure
(mm) (mm) opening (mm) Maxilite side
required
Pex Al Pex 25 2.5 Yes 450mm
20 £3mm 55a
Pex 25 2.5 Yes 450mm
Table 10: Specification of other services
Twrap Maxilite pad
length 100mm The gap between
Services Details top side width service and Maxilite | Figure
of around board (mm)
Maxilite | penetration
Appendix D1 power .A“ PVC and XLPE
cables with cable insulated and PVC 450mm No <30mm 46
tray sr_leathed power cables
with copper conductors
Up to 24 bundles of 100
strand
Telecommunication teIecommunlcatlon 600mm NG <5mm 47
cables cables, Maximum 15mm
in diameter with PVC
sheathing and insulation
3 x 16mm OD 3C+E
power cables
6 x 100 strand telecom,
each approximately
Other cables are 15mm diameter.
supported by cable | 1x 46mm OD single-core | 450mm No <5mm 48
trays power
1x 29mm OD 3C+E
power
All cables were PVC
sheathed and insulated
Steel threaded rod Up to 10mm OD 200mm No <5mm 55
Up to 20 cables
CAT 6305 Category 6
CAT 6 cables UTP cable 4/23 AWG 300mm No <5mm
PVC 47
Up to 20 cables
Firesense cables Firesense-TPS-1.5-2CT- 300mm No <5mm
ELV-Fire-Light Duty
Up to 8 cables
7mm diameter with
Eltech VRF cables 1.5mm diam copper 300mm No <5mm 47a
conductors (part #
ELT7501P)
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Table 11: Specification of FyreBOX designs

The gap between

Distance between

Mini 100 square —102H x 102W x 250D
Mini 100 round — 100mm diameter x 250D
Mini 150 round — 150mm diameter x 250D

. . . FyreBOX and edge of opening .
Services Details of service Maxilite board and edge of sheet Figures
(mm) W1, W2

Maxi 350 — 350W x 125H x 250D

Maxi 550 — 550W x 125H x 250D

Maxi 650 — 650W x 125H x 250D
Trafalgar Maxi 750 — 750W x 125H x 250D <10mm 150mm 9a and
FyreBOX Maxi 1100 — 1100W x 125H x 250D B 54

Minimum
thickness 60mm
Mazilite board

TWrap as per Table 10

Mote: When Fire exposure is
from above the Maxilite board,
the required freatment shall be
mirrored on the underside of the
Maxilite Board

filet at base

Appendix D1 Cables
Per Table 10

FyreFLEX Sealant to full
depth with 50 x 50mm

Annular gap as per Table 10

Figure 46: Appendix D1 Power cables through horizontal Maxilite penetration seal (cable tray not
shown)
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Communications
cables as per
Table 10

FyreFLEX Sealant to full
depth with 50 x 50mm
filet at base

Minimum
thickness 60mm
Maxilite board

TWrap as per Table 10

Annular gap as per Table 10

Note: When Fire exposure is
from above the Maxilite board.
the required treatment shall be
mirrored on the underside of the
Marxilite Board -

Figure 47: Firesense and CAT 6 cables through horizontal Maxilite penetration seal

Communications
cables as per
Table 10

FyreFLEX Sealant to full
depth with 50 x 50mm
filet at base

Minimum
thickness 60mm
Mazilite board

TWrap as per Table 10

Annular gap as per Table 10

Note: When Fire exposure is
from above the Maxilite board,
the required treatment shall be
mirrored on the underside of the
Marxilite Board -

Figure 47a: VRF cables through horizontal Maxilite penetration seal
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Other Cables as per Table 10

Cable frays discontinuous af
penetration Seal, cut short by at
least 100mm

FyreFLEX Sealant to full
depth with 50 x 50mm
filet at base. Annular gap
as per Table 10.

Minimum
thickness 40mm
Maxilite board

TWrap as perTable 10

Note: When Fire exposure is from
above the Mazxilite board, the
required freatment shall be
mirrored on the underside of the ~
Maxilite Board

Figure 48: Other cables supported by cable trays through horizontal Maxilite penetration seal

]
-
[S_e]
Q@ o0

FyreFLEX sealant to full depth of Maxilite ¢ s

and finished with a 50 x 50mm fillet <8
@
89
o o
© ©
§ [
|_

Minimum thickness 60mm Maxilite board

Metal pipes refer to
, Table 8, 8a or 8b

Maximum annular
gap of 20mm

Note: When Fire exposure is from above
the Maxilite board, the required
freatment shall be mirrored on the
underside of the Maxilite Board

Figure 49: <50mm copper or steel pipe through horizontal Maxilite penetration seal
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Twrap length refer to
" Table 8, 8a or 8b

Second layer of TWrap 200mm
from base of penetration

FyreFLEX Sealant to full depth of
Maxilite and finished with a 50 x
50mm fillet

Minimum thickness of Maximum annular gap of 20mm

&0mm Maxilite Board

Note: When Fire exposure is
from above the Mazxilite board,
the required treatment shall be
mirored on the underside of - IFEEER __
the Mazxilite Board

Metal pipes refer to Table 8, 8a or 8b

Figure 50: <100mm copper pipe through horizontal Maxilite penetration seal

FyreFLEX sealant to full depth of Maxilite
and finished with @ 50 x 50mm fillet

Twrap length refer to
Table 8, 8a or 8b

Minimum thickness 60mm Mazxilite board

Maximum annular

gap of 20mm Metal pipes refer to

Table 8, 8a or 8b

1
Note: When Fire exposure is from
above the Maxilite board. the :
required freatment shall be 1
mirrored on the underside of 1he't
Maxilite Board

Figure 50a: 100mm copper or steel pipe through horizontal Makxilite penetration seal
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Twrap length refer to
Table 8, 8a or 8b

FyreFLEX Sealant to full depth of
Mazxilite and finished with a 50 x
S50mm fillet

Second layer of TWrap 300mm
from base of penetration

100mm width x 30mm thick Maxilite pad

Minimum thickness of

40mm Maxilite Board Maximum annular gap of 20mm

1

1

}

1

iMetal pipes refer to
iTable 8, 8a or 8b

Note: When Fire exposure is
from above the Maxilite board,
the required treatment shall be
mirrored on the underside of the '=- = === === === - -
Mazxilite Board

Figure 51: £150mm copper or steel pipe through horizontal Maxilite penetration seal

Up to 32m OD
uPVC pipes as per
Table 9

Fyreflex sealant to full
depth of Maxilite (60mm)

Annular gaps up fo 5Smm

Minimum Maxilite Board

Trafalgar Fyrechoke collar filled with thickness as Table 9

FyreFLEX, and fixed to bottom side of
Maxilite with min 8G x 40mm screw
fixings through pre-formed fixing
holes

Figure 52: Up to 32mm OD uPVC pipe through horizontal Maxilite penetration seal
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Up to 100mm OD PVC pipe as per Table ?

100mm width x 30mm thick
Mazxilite pad as required by
Table 9. Marxilite pad fixed to
either top or botiom side

Fyreflex sealant to full
depth of Maxilite (0mm)

Annular gaps up to 5mm

Minimum thickness 60mm Maxilite board

Trafalgar Fyrechoke collar fixed
to bottom side of Maxilite with
min 8G x 40mm screw fixings
through preformed fixing holes

Figure 53: Up to 100mm OD PVC pipe through horizontal Maxilite penetration seal

This report supports the inclusion a
Fyrebox when fitted to the Maxilte board
system as shown.

Trafalgar FyreBOX as per Table 11

Fyrebox mounting flanges
fixed intfo Maxilite on both
sides at 200mm centres with
min 8Gx25mm screw fixings

Fyreflex sealant to full
depth of Maxilite (60mm)

Fyreflex Sealant applied to
full depth of Maxilite. Annular
gaps as per Table 11

Minimum thickness

60mm Maxilite board The Fyrebox may include service penetrations and

the FRL of those components shall be supported by
test or assessment for the required FRL for Fyrebox
fitted to a slab or Fyrebatts

Figure 54: FyreBOX through horizontal Maxilite penetration seal

FCO- 2586 Revision E 64 of 153
Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Threaded Rod as perTable 10

TWrap length to be as per Table 10

Annular gaps as per Table 10

Fyreflex Sealant applied fo full
depth of Maxilite with a 30x30mm

filet on top side 40mm Maxilite board

Note: When Fire exposure is
from above the Makxilite
beard. the required
treatment shall be mirrored
on the underside of the
Mazxilite Board

Figure 55: Threaded steel rod through horizontal Maxilite penetration seal
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Twrap length as
per Table 9a

100mm patch around
the penetration

60mm thick
Maxilite

Note: When fire exposure is
from above the Maxilite
- board, the required
treatment shall be mirrored
on the underside of the
Maxilite board

FyrePEX HP Intumescent Sealant
to the full depth of the Maxilite

Services as per
Table 9a

Figure 55a: Pex or Pex-Al-Pex pipe through horizontal Maxilite penetration seal

TWrap length as required

Note: Minimum 4.6mm width steel cable ties
installed 50mm from each end at 150mm ctrs.

I DRIRX “ ] | Voids between cables(on cable trays only) to be

packed only with un-foiled Twrap material for a

— A length of at least 300mm each side of the wall or

Steel cable fies above the floor construction

Figure 56: Generic detail of single length of Twrap detail around services
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Note: Minimum 4.6mm width steel cable ties installed 50mm from each end at 150mm ctrs.
Voids between cables (on cable trays only) to be packed only with un-foiled Twrap material for a
length of at least 300mm each side of the wall or above the floor construction
Figure 57: Generic detail of multi-length of Twrap detail around services
Single layer TWrap installation
SECTION A-A
Double layer TWrap installation
SECTION B-B
Steel cable fies
O
Figure 58: Generic detail of multi-layer Twrap around services
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3.9 Maxilite as a flat seal in a floor

The proposed construction shall be a Maxilite penetration seal based on reference to the ceiling
membrane materials tested in FSH 2076 subject to the following variations;

e Floor separating elements supporting the penetration seals shall be supported by a test,
assessment or appropriate design to achieve the required FRL when including an opening.

e The Maxilite seal shall comprise a minimum of 40mm thick grey or white Maxilite board.
e Size of opening in the floor to be max. 1.8m long and area less than 1.62m?

e No joints allowed in Maxilite board

e No penetrations allowed in the board

e Fire exposure from below only
e Refer to Figure 59

Minimum 100mm Full size of Maxilite Sheet less 200mm 2
(Maximum Dimension) A

Figure 18b

Fixings - see Table 1

A continuous bead of FyreFLEX sealant 4
(6) bedded down at the perimeter of |
the penetration prior to fitting Maxilite
board (4) [

Figure 59: Maxilite flat seal overlapping an opening in the slab on the exposed side
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3.10 Maxilite access panel
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For opening size
up to 500mm x
500mm

9
¢

Optional Maxilite strip
for installation in

Section 3.2 construction

tem — unreinforced

ing sys

ing or cei

Maxilite access panel in Maxilite floor/roof ceil

Figure 60a

configurations
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For opening size
up to 600mm x
600mm

A P

37Iv13d

Optional Maxilite strip
for installation in
Section 3.2 construction

Maxilite access panel in Maxilite floor/roof ceiling or ceiling system — reinforced

Figure 60b

configurations
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Table 1 -item 1, 2

Figure 45b

Table 1 -ltem 3

Section 3.2 or 3.3 Maxilite
Construction

Figure 45b

Figure 61: Maxilite access panel — in vertical and horizontal configurations configuration

With or without a joint in the Mauilite, If joint is required. it is to be
coverad by a cover strip as per section 3.2/3.3, then cover strip is
to terminate at the access panel, with the butt joint between the
cover stip and the Mauxilite in the access panel channel sealed
with FyreFLEX Sealant

D4 - cut-cut distance from
=dge of Mauilite shest

cut out in Maxilite up to 600
% 600mm, with maximum

approved access pane A )

size fo suit. D1 - Maxilite joint (if applicable)
from edge of cut-out

[
D2 - cut-out distance from
edge of Maxilite sheet
Span (L)
v

D3 - cut-out distance from
=edge of Mauxilite sheet

Figure 62: Openings in minimum 60mm thick Maxilite board with an opening for access panel.
Maximum one between two sheets only.

Table 11a - Residual Sections for various spans of Maxilite ceiling away from support and Maxilite
access panel up to 500mm x 500mm as per Figure 60a when openings not reinforced

Span L (m) 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
D1-upto 0.2 0.23 0.25 0.3 0.32 0.35 0.4 0.45
250mm
D2, D3 and D4 Min 0.3m
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3.11 Maxilite as a flat seal in a floor ceiling system where RIFS
is required

The proposed construction shall be for Maxilite floor-ceiling system as tested in FSH 2076 subject to
the following variations;

e The fire exposure is either

o from below the plasterboard ceiling to the top of the floor as shown in Figures 63 and

65, or
also, from below the plasterboard ceiling to the unexposed side of the fire rated wall
(element 3a, 3b, 3c or 3d) as shown in Figure 64

e Floor/roof — ceiling separating elements supporting the penetration seals shall be supported by
a test, assessment or appropriate design to achieve the required FRL and RISF when including
an opening.

e |t is required that the walls (element 3a, 3b, 3c or 3d) shall have the required FRL without the
assistance of the plasterboard ceiling and provide the required support to the floor ceiling
system (element 2a)

e Variation to the protection of structural steel elements supporting the ceiling.

o Only the floor-ceiling or roof-ceiling system with patching of the plasterboard lining with a
minimum of 60mm thickness Makxilite can be penetrated by services. It may include services that
penetrate

FCO- 2586 Revision E

Unexposed face of roof/floor ceiling construction (element 2a) and Maxilite patch in the
lining of ceiling construction (element 4) as shown in Figure 63.
= Services shall be protected at the Maxilite patch (element 4) with systems listed
in Tables 12, 13 and 14
=  The gap between the roof/floor ceiling system and services shall be sealed on
the unexposed side of the roof/floor ceiling system with at least a 15mm fillet
of Trafalgar FyreFLEX sealant
Makxilite patch in the lining of ceiling construction (element 4) and Wall (element 3a, 3b,
3c or 3d) as shown in Figure 64
= Services shall be protected at Maxilite ceiling (element 4) with systems listed in
Tables 12,13 and 14
= Services shall be protected at the wall (element 3a, 3b, 3c or 3d) systems listed
in Section 3.7
= - Length of service from ceiling patch to fire rated wall shall be at least 550mm
Makxilite patch in the lining of ceiling construction (element 4) only as shown in Figure
65.
= Services shall be protected at the Maxilite patch (element 4) with systems listed
in Tables 12, 13 and 14
= Service shall remain in the same fire compartment
The Maxilite patch can either be one of the following based on design
= A patching of an oversized holes in plasterboard lining of a floor ceiling system
as shown in Figure 66 or
= A local thickening of the ceiling system with a tightly cut hole in the floor/roof
ceiling system as shown in Figure 67
The gap between underside of Maxilite and service shall be sealed with full depth
Trafalgar FyreFLEX sealant and finished off with a 30mm x 30mm fillet of Trafalgar
FyreFLEX sealant
Plasterboard lining of the floor/roof ceiling system (element 2a) nor Makxilite patch shall
not support the weight of any service penetrations. All services shall be supported from
above independently of the ceiling.
Services shall be spaced by a minimum of 40mm
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Table 1 item 2a

FRL Direction

|I I l/ Fire rated wall(element

3a, 3b, 3cor 3d)

Min.600mm cavity

4 Refer to Figures 66 or 67

Figure 63: Maxilite (item 4) as patch in a plasterboard floor/roof-ceiling system with service
through to top of system — elevation section view (fire exposure from below only)

o FRL Direction Service penetration treatment through

fire rated wall(element 3a, 3b, 3c or 3d),
0 0 i

refer to Section 3.7 for fire wall
penetration treatment with Maxilite as
Min. 600mm cavity
v

Min. 200mm clearance
a flat seal

< o from ceiling
{ength of serE | all shall e

- cated Wa
ch to fire
pat at\east 600mMM

Table 1 item 2a

FRL Direction

Refer to Figures 66 or 67

Figure 64: Maxilite (item 4) as patch in a plasterboard floor/roof-ceiling system with service
through to other side of fire wall — elevation section view (fire exposure from below only)

FRL Direction

Min. 200mm clearance

4/Service remains in the

Min. 600mm cavity same fire compartment.

Table 1 item 2a

Refer to Figures 66 or 67

Figure 65: Maxilite (item 4) as patch in a plasterboard floor/roof-ceiling system with service in
same fire compartment — elevation section view (fire exposure from below only)
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One or more services in Table 12 or 13. All
services shall be supported from above
independently of the ceiling ling or patch.

Ceiling furrTn% channels
located on the longer two
sides of the penetration and

connected fo the ceiling . o
support system Maximum opening size of

600mmm x 600mm

P -

Table 1 item 2a Table 1 item 2a

Fixings - see table 1

100mm minimum overlap

Figure 66: Maxilite (item 4) as an oversized patch in a plasterboard floor-ceiling or roof-ceiling
system

One or more services in Table 12, 13. All
services shall be supported from above
independently of the ceiling ling or patch.

Board to overlap plaster, furring channels

by 100mm
Table 1 item 2a

10 X 10mm FyreFLEX
Sealant fillet

Services treatment as
per Table 12, 13

Local fire stopping method
installed as relevant for
penetrafing service

Figure 67: Maxilite (item 4) for barrier thickening in a plasterboard floor-ceiling or roof-ceiling
system
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Top Side Gaop between floor and services Bottom Side

to be filled with FyrefFLEX seclont

x 100mm

S0xS0x0D.9mm steel angle fixed to furing chonnel with
&g x 12mm self topping scCrews

Plosterboard screws

FyreFLEX Smm x Smm Filiet

FyreBOX foom, top side only

Magilite s0mm

FyreFLEX Sealant

Mayilite o be drilled with a9mm
spade bil 1o o depth of 30mm 16
aliow for scraws 1o bite info fuming channel)

50x50x0.2mm steel angle

This report supports the
inclusion a Fyrebox when
fitted to the ceiling system
with a Maxilite thickening
patch as shown.

The Fyrebox may include service penetrations
and the FRL of those components shall be
supported by test or assessment for the required
FRL for Fyrebox fitted to a slab or Fyrebatts

Figure 68: Maxilite (item 4) for barrier thickening in a plasterboard floor-ceiling or roof-ceiling
system with Fyrebox

FCO- 2586 Revision E 75 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Table 12: Specification of various services through a floor ceiling system(section 3.11) either locally
thickened with or has oversized holes patched with Makxilite board as per Table 1 item 2a

Maximum | The gap between
Maxilite . Twrapllength hole in service and .
Services top side of Sealant -~ e Figures
Patch . ceiling Maxilite board or
Maxilite . . e
lining ceiling lining
Up to
20 x CAT6 cable,
10 x 10mm TPS
cables, 7 x 19mm 5-50mm
OD 3C+E power
cables with cable
tray
60
minute Up to
floor/roof | 20 X CAT6 cable Top of Full depth < 5mm
ceiling Maxilite: Maxilite
system Up to board with
10 x 10mm TPS 300mm 30mm x 600mm x <5mm 66. 67
cables Twrap with 2 30mm 600mm ’
foil tape, and Fyreflex
Up to 50mm sealant fillet
7x19mm OD on fire side <5mm
3C+E power overlap -
cables
120
minute
floor/roof Up to 8 x CAT 6 <5mm
ceiling cable
system

Table 13: Specification of copper and steel pipe through a floor ceiling system(section 3.11) either
locally thickened with or has oversized holes patched with Maxilite board as per Table 1 item 2a

Twrap . The gap
. . Maximum between
Pipe Pipe wall | length top . .
. . . hole in service and .
Pipe oD thickness side of - Sealant o Figure
.y ceiling Maxilite
(mm) (mm) Maxilite . .
lining board or
(mm) e
ceiling lining
DN19 19 1.22
DN25 25.4 1.22
Copper | DN30O 31.75 1.22 450mm Full depth
DN40 38.10 1.22 Maxilite
DN50 50.8 1.22 board with
NB25 33.7 2 600mm x 30mm x
<
NB32 | 42.4 2 S00mm 600mm 30mm < >mm 66, 67
NB40 48.3 2.3 Fyreflex
Steel NB50 60.3 2.3 sealant fillet
NB65 | 76.1 2.3 on fire side
NB80 88.9 2.6 450mm
NB100 114.3 3.2
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Table 14: Specification of Fyrebox through a floor ceiling system(section 3.11) either locally

thickened with or has oversized holes patched with Makxilite board as per Table 1 item 2a

T
wrap Maximum The gap .
Maxilite length hole in between service
Trafalgar FyreBOX top side Sealant e and Makxilite Figures
Patch ceiling i~
of linin board or ceiling
Maxilite g lining
Maxi 350 — 350W x 125H
60 x 250D
minute | Maxi 550 — 550W x 125H ¢
floor/roof X 250D TO?IP
ceiling | Maxi 650 — 650W x 125H | VXN | £l depth
system x 250D 300mm Maxilite
Maxi 750 — 750W x 125H board with .
Twrap Size of
X 250D with 2 30mm x Fyrebox + <5mm 68
10 Maxi 1100 — 1100W x foil 30mm lemm B
. 125H x 250D tape Fyreflex
ﬂmlnutef Mini 100 square — 102H x a:d, sealant fillet
oorl/_roo 102W x 250D 50mm on fire side
celling Mini 100 round — 100mm
system diameter x 250D overlap
Mini 150 round — 150mm
diameter x 250D

4 Referenced Standards

Standards:

AS 1530.4 — 2014 sections

10and 4

AS 4072.1 - 2005 Amdt 1

Methods for fire tests on building materials, components and structures Part 4:

Fire resistance tests of elements of building construction — Sections 4 and 10 as
appropriate horizontal separating elements and penetration seals

Part 1: Service penetrations and control joints.

5 Conclusion

Components for the protection of openings in fire-resistant separating elements,

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 performance below when submitted to a 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.

Table 15: Fire resistance of Makxilite as a part of a floor-ceiling or roof-ceiling system (fire from below)
in accordance with AS 1530.4 -2014 section 4

Maxilite Total Maxilite C?nstructlon RISF. Allowable
. Figures and FRL (Excluding .
colour Thickness . services
Tables penetrations)
30mm 30 minutes
Grey 40mm Table 1 30 minutes
60mm 60 minutes Refer to Tables 19

30mm Figures 1-11, 120/120/120 30 minutes and 20
White 40mm 34, 26a-26d 60 minutes
60mm 60 minutes
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Table 16: Fire resistance of Maxilite as a ceiling system (fire from above or below) in accordance with
AS 1530.4 -2014 section 4 clause 4.1.2 (e)and (f)

Construction RISF Allowable
Maxilite Figures and FRL (Excluding services
Tables penetrations)
1 x 60mm or
2 x30mm or .
2 x 40mm thick Table 1 60 minutes
rey Maxilite Refer to Tables 19
grey Figures 6-11, -/120/120 eterto raies
1 x 60mm or 12 —17a. 34 and 20
2 x30mm or 26a-26d .
2 x 40mm thick 60 minutes
white Maxilite

Table 17: Fire resistance of Makxilite as a flat penetration seal in various support constructions in
accordance with AS 1530.4 -2014 section 10

- Suppor.t Maximum Figures and Junction Allowable
Maxilite construction . . . FRL .
opening size details services
type
Fi 19, 21c, 34 -/180/180
Masonry / |$ure 426 R /180/
Concrete walls Figures 9, 19, 21, i}
21b, 23, 34, /120/120
1 x 60mm
or Figure 18, 21c, 34, -/240/240
2 x 30mm Concrete floors Maximum 1.8m | Figures 6,9, 18, 18a, -/120/120
or long and 21, 21a, 22, 34, Refer to Tables
2 x 40mm Plasterboard maximum area 19 and 20
thick grey or | lined stud walls/ 1.62m? Figures 6, 9, 20, 21,
-/120/120
white plasterboard 21b, 23, 34, /120/
Maxilite shaft walls
Hebel AAC
Figures 6, 9, 19, 21,
/Walsc AAC 21b, 23, 34, /90/90
walls

Table 18: Fire resistance of Maxilite boxout constructions in various support constructions in
accordance with AS 1530.4 -2014 section 10

- Support . . .

Maxilite PP . Maximum size per Figures and Allowable
R construction o . . FRL .

thickness face of Maxilite Junction details services

type

Slab with

Masonry / -/120/120
Concrete walls

Slab with

. Plasterboard .
Maxilite and maximum area

1 x 60mm thick Maximum 2m long

lined stud walls/ 5 -/120/120
or lasterboard 2.32m Refer to
2 x 30mm thick P Figures, 3,4, 6 —
Maxilite shaft walls (Non-penetration 10, 16, 19, 24-34 Tables 13
or Slab with Hebel facepcan have e and 20
2 x 40mm thick | AAC /Walllsc AAC T Min. 40mm thick -/90/90
Maxilite) wa'ls Maxilite)
Slab only
b t
(boxout -/120/120
construction
under the slab)
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Table 19: Fire Resistance of the service penetrations in vertical Maxilite fitted to support construction of the
required FRL in accordance with AS 1530.4 -2014 section 10

Maxilite
thickness

Type of
passive fire
protection

Figures and
Tables

FRL

System in
Section 3.2
Table 15

System in
Section 3.3
Table 16

System in
Section 3.4
Table 17

System in Section
3.5, Table 18
Figures 27, 30, 33

System in
Section 3.5
Table 18
Figures 28, 31

(N

on-penetration face can have

Min. 40mm thick Maxilite)

“1x
60mm
thick
Maxilite
or
2x
30mm
thick
Maxilite
or
2x
40mm
thick
Maxilite

Maxilite,
Twrap/
Fyrewrap
and
FyreFLEX
sealant

Figures 34,
35, 56-58
Table 6

Figures 34,
36, 56-58
Table 6

Figures 34,
36a, 56-58
Table 6

Figures 34,
37, 56-58
Tables 2, 3

Figures 34,
38, 56-58
Tables 2, 3

Figures 34,
38a, 56-58
Table 3

Figures 34,
39, 56-58
Table 2

-/120/120

-/120/120

-/180/120

-/120/120

-/120/120

-/180/120

NA

-/120/120

Figures 34,
45, 56-58
Table 6

-/120/120

-/120/120

-/180/180

NA

-/120/120

Figures 34,
37, 56-58
Table 3a

-/90/90

-/90/90

-/90/90

-/90/90

-/90/90

Figures 34,
60-62
Table 11a

-/120/120

-/120/120

NA

NA

NA

FyreBOX,
intumescent
collars, air
transfer
grilles,
Fyrepex
sealant

Figures 34,
40a, Table 4

-/120/90

Figures 34,
40, 41
Table 4

Figures 34,
42, Table 5

-/120/120

Figures 34,
43, Table 5

-/120/30

Figures 34,
44, Table 7

FRL at
perimeter
of FyreBOX
-/120/30

Figures 34,
453, 45b
Tables 6, 7a

-/120/120

NA

-/120/90

-/120/90

-/120/120

-/120/120

-/120/30

-/120/30

FRL at
perimeter of
FyreBOX
-/120/30

FRL at perimeter
of FyreBOX
-/120/30

NA

NA

NA
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Table 20: Fire Resistance of the service penetrations in horizontal Maxilite fitted to support construction of
the required FRL in accordance with AS 1530.4 -2014 section 10

FRL
. . . sysFe"‘ in System in
Maxilite Ty!)e of Figures Syst.em in Syst.em in Syst.em in Section 3.5, Section 3.5
thickness passive fire and Tables Section 3.2 Section 3.3 Section 3.4 Table 18 Table 18
protection Table 15 Table 16 Table 17 Figures 27, 30, .
33 Figures 28, 31
(Non-penetration face can have Min. 40mm thick Maxilite)
Figures 34,
46, 56-58 -/240/120
Table 10
Figures 34,
47, 56-58 -/120/120
Table 10
Figures 34,
47a, 56-58 -/120/120
Table 10
Figures 34,
48, 56-58 -/120/120
Table10 | 150120 | -/120/120 NA -/120/120
Figures 34,
49, 56-58 -/240/120
Maxilite, Table 8
Twrap/ Figures 34,
Fyrewrap 50, 56-58 -/180/120
1x and Table 8
60mm FyreFLEX Figures 34,
thick sealant | 50a, 56-58 -/240/120
Maxilite Table 8
or -
2 x Figures 34,
51, 56-58 -/180/120
30mm
thick 'Table 8
Maxilite Figures 34,
or 49'5512; Py -/90/90 -/90/90 -/90/90 -/90/90 -/90/90
2x
40mm Table 8a
thick Figures 34,
Maxilite 55, 56-58 -/120/120 -/120/120 -/180/180 NA -/120/120
Table 10
Figures 34,
60-62 -/120/120 -/120/120 NA NA NA
Table 11a
Figures 34,
52 -/120/120 -/120/120 -/120/120
Table 9
Figures 34,
FyreBOX, 53 -/120/60 -/180/60 -/120/60
. NA NA
intumescent Table 9
collars, . FRL at FRL at FRL at
Figures 34, . . .
Fyrepex ca perimeter of perimeter perimeter of
sealant Table 11 FyreBOX of FyreBOX FyreBOX
-/120/- -/120/- -/120/-
Figures 34,
55a, 56-58 -/120/120 NA -/120/120 -/120/120 NA
Table 9a
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Table 21: Fire Resistance of the service penetrations in horizontal Maxilite fitted to floor construction
of the required FRL in accordance with AS 1530.4 -2014 section 10

Maxilite Support construction type Maxllmut.n Figures FRL
opening size
1 x 40mm MaT;nr’]lur:nz.Sm
thick Concrete floors ] g Figures, 18, 34, 59 -/120/120
Maxilite maximum area
1.62m?

Table 22: Fire Resistance of the service penetrations in horizontal Maxilite as a patch for
plasterboard floor/roof-ceiling system of the required FRL in accordance with AS 1530.4 -2014

section 10
FRL
Maxilite thickness Figures and Tables 60 minutes system | 120 minutes system RISF
in Section 3.11 in Section 3.11
1 x 60mm thick
Maxilite
or

. Figures 56-58,
2 x 30mm thick .
Manilite 63-67 -/60/60 -/120/120 60 minutes

Tables 12 and 13
or

2 x 40mm thick
Maxilite

Table 23: Fire Resistance of the service penetrations in horizontal Maxilite as a patch for
plasterboard floor/roof-ceiling system of the required FRL in accordance with AS 1530.4 -2014

section 10
FRL
Maxilite thickness Figures and Tables 60 minutes system | 120 minutes system RISF
in Section 3.11 in Section 3.11
1 x 60mm thick RISF on the
Maxilite ceiling
lini d
2% 30nc1):n thick Figures FRL at perimeter of FRL at perimeter of m:;rgaan
Maxilite 63-65, 68 FyreBOX FyreBOX aroundpthe
£ Table 14 -/60/- -/120/- Fyrebox
2 x 40mm thick
Maxilite 60 minutes

6 Direct Field of Application of Results

The results of this assessment apply to penetrations in walls when exposed to fire from one or either
side based on design. In addition, for roof-ceiling, floor-ceiling, flat seals in the floor when exposed to

fire from below only and for ceilings when exposed to fire from below only or on either side based on
design.
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7 Requirements

It is required that the following support constructions:

e Plasterboard lined steel stud wall
e Plasterboard shaftwall

e Masonry/Concrete wall

Concrete slabs

Hebel AAC /Walsc AAC wall

e Floor/ceiling or roof/ceiling system

shall be supported by a suitable and relevant test or assessment to achieve the required FRL as a wall
or floor as appropriate when incorporating an aperture.

It is required Lorient LVH 44 grille be tested in a wall and achieve the required FRL in accordance with
AS 1530.4 -2014 section 10.

Unless specified otherwise in this report it is required that all penetrating services including trays shall
be supported independently by the Maxilite barrier on each side of the barrier.

Any variations concerning 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 31 May 2027. 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.

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
the 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 constructions 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

Al

A.2

Fire Research Laboratories Report NI 2689

On 7 July 1989, Fire Research Laboratories conducted a fire test in accordance with AS1530.4-1985 on
a 75mm E core panel penetrated by various penetrations and protected with FyreFLEX.

The test construction comprised a lightweight concrete slab approximately 2.9m x 1.9m, 115mm thick
with a central opening 2.13m x 1m wide. The opening was penetrated by a variety of services and the
fire stopped by an E-core floor panel system in combination with FyreFLEX sealant and Fyrechoke Type
3 collars. The E-core floor panel system was fitted after the services were positioned in the opening.

Only specimens F, H and L are discussed in the report. Their construction and performance are
summarized below in Table A2.

Applicability of AS 1530.4 — 1985 test data to AS 1530.4 -2014

The referenced fire resistance tests NI2689 were conducted in accordance with AS 1530.4— 1985,
which differs from AS 1530.4-2014. These variations and their potential effect on the fire resistance
performance of the referenced test specimen are discussed below.

Furnace Temperature Regime
The specified specimen heating rate in AS 1530.4-1985 is given by:
—To = 345,54(8t+1)
Where;
Tt = Furnace temperature at time t, in degrees Celsius.
To = Initial furnace temperature, in degrees Celsius, not less than 10°C nor more than 40°C.
t = Time into the test, measured from the ignition of the furnace, in minutes.

The furnace heating regime in fire resistance tests conducted in accordance with AS 1530.4-2014
follows the same trend as that in AS 1530.4-1985.

Furnace Thermocouples

The furnace thermocouples specified in AS 1530.4-2014 are type K, mineral insulated metal sheathed
(MIMS) with a stainless steel sheath having a wire diameter of less than 1.0mm and an overall diameter
of 3mm. The measuring junction protrudes a minimum of 25mm from the supporting heat resistant
tube.

The furnace thermocouples specified in AS 1530.4-1985 are type K but they can be exposed,
substantially enclosed or fully enclosed.

The positioning of furnace thermocouples from the exposed face of the specimen at the start of the
fire resistance test was required to be between 75mm and 300mm in AS 1530.4-1985. In AS 1530.4-
2014 the distance is required to be 100mm £ 10mm.

With reference to the construction tested and the position of the thermocouples within the furnace
when tested, it is considered that the minor variation in the location of the furnace thermocouples
relative to the exposed face of the specimen would not significantly affect the insulation performance
of the specimens.

Furnace Pressure

The furnace pressure required by AS 1530.4-1985 is not nominated, however, the standard required
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the pressure to be measured at a level of 100mm from the underside of the horizontal specimen.

It is a requirement of AS 1530.4-2014 that for horizontal elements, the furnace shall be operated such
that a pressure of 20Pa is established at a position 100 mm below the underside of the test specimen
above that of the laboratory atmosphere.

The potential difference in specified furnace pressures between the standards is not expected to be
significant, provided the integrity of the specimen is maintained. Furthermore, given that the specified
tolerances are +3Pa for 10 minutes of test time, the minor variation in furnace pressure is not expected
to have significantly affected the outcome of the referenced fire resistance test.

The specimens referenced in NI1089 and NI2689 maintained integrity for the duration of the test.
Therefore, the minor difference in furnace pressure will not affect the outcome of the test result.

The specimen referenced in NI3089 maintained integrity for 228 minutes of the test. Therefore, the
minor difference in furnace pressure will not affect the outcome of the test result for up to 228
minutes.

Specimen mounting
The mounting of specimens differs slightly between AS 1530.4-2014 and AS 1530.4-1985.

AS 1530.4-1985 requires penetration services to be mounted such that it protrudes no less than
2000mm away from the furnace and no less than 100mm into the furnace.

AS 1530.4-2014 requires penetration services to be installed so that it projects a minimum of 500 mm
on each side of the supporting construction, of which at least 200 mm shall extend beyond the
extremities of the penetration sealing system.

The specimens in NI2689 were protruding 2000mm-away from the furnace and 500mm into the
furnace and had 500mm specimen extended beyond the extremities of the penetration sealing system.

The AS 1530.4-2014 configuration is more onerous than the AS 1530.4-1985 specification and as such
the results are not suitable for the direct assessment of insulation performance the result shall be
examined on a case by case basis.

Specimen Thermocouples

The specimen thermocouple positions differ slightly between AS 1530.4-2014 and AS 1530.4-1985. The
difference would not have affected the outcome of the test if tested in accordance with AS 1530.4-
2014.

Integrity Criteria

The integrity criteria differ slightly between AS 1530.4-2014 and AS 1530.4-1985. For AS 1530.4-2014
the penetration shall be deemed to have failed the integrity when;

a) Flaming occurs or
b) when a 6mm x 150mm gap gauge can pass through the specimen.
c) Failed cotton pad

The integrity criteria for AS 1530.4-1985 deem a penetration to have failed integrity if a crack or fissure
opens during the test that allows the passage of hot gases or flames or when flaming occurs at the
unexposed face of the specimen for a period exceeding 10 seconds duration.

When tested in NI12689 cracks and fissures did not form for up to 120 minutes. Therefore, the cotton
pad criteria, therefore, do not apply for up to 120 minutes.

Insulation Criteria

The insulation criteria differ slightly between AS 1530.4-2014 and AS 1530.4-1985. For AS 1530.4-
2014 the penetration shall be deemed to have failed the insulation when;

a) The thermocouple located on the specimen or the separating element exceeds the initial
temperature by more than 180° K.
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A.3

A.4

b) For cable penetrations, if during the test, fissuring of the insulating materials occurs, exposing
conductors before the temperature rise measured on the cables has exceeded 180° K and the
temperature of the exposed conductors shall be measured by a roving thermocouple, provided
that the fissure is wider than 12 mm. This temperature shall be used in the determination of the
insulation rating.

AS 1530.4-1985 deems the penetration to have failed insulation when the thermocouple located on
the specimen or the separating element exceeds the initial temperature by more than 180°K or reaches
a temperature higher than 220°C.

Application of Test Data

On the basis of the discussion above, it is concluded that the results obtained from the referenced fire
resistance tests conducted in accordance with AS 1530.4-1985 can be applied to an assessment of the
integrity and insulation performance of metal pipes and cable penetration of the referenced tests if
tested in accordance with AS 1530.4-2014.

Branz Report FR 3981

On 20 June 2008, Branz, NZ conducted a fire test in accordance with AS 1530.4-2005 on a nominally
120 mm thick concrete slab which was built into a concrete lined specimen holder and positioned on
top of a 3 m x 4 m horizontal furnace. There were a total of 21 specimens. Specimen T comprised A
900 mm x 350 mm rectangular hole through the concrete and was covered by a 2 x 30mm thick layer
of Maxilite board on the exposed side. The Maxilite penetration seal was penetrated by 5 services.

Only specimens C, K and T (a) and (c) are discussed in this assessment report. Their construction and
performance are summarized below in Tables Al and A2.

Applicability of AS 1530.4 — 2005, test data to AS 1530.4 -2014

General

The test FR 3981 was conducted in accordance with AS 1530.4-2005. This standard differs from AS
1530.4-2014 and the significance of these differences relevant to Section 10 for penetrations are
discussed below.

Temperature regime

The furnace heating regime and the parameters outlining the accuracy of control of the furnace
temperature in AS 1530.4-2005 are the same as that in AS 1530.4-2014.

Furnace pressure
The furnace pressure conditions for AS 1530.4-2005 and AS 1530.4-2014 are the same.
Specimen mounting

The differences in the AS 1530.4-2005 and AS 1530.4-2014 requirements for specimen mounting are
editorial and not significant to the test specimens tested in this case.

Specimen thermocouple arrangements

The specimen thermocouple arrangements for the referenced tests are not appreciably different
between AS 1530.4-2005 and AS 1530.4-2014.

Application of cotton pad

The differences in the AS 1530.4-2005 and AS 1530.4-2014 in regard to the application of the cotton
pad have been considered and it is confirmed these differences would not have affected the fire
integrity performance of the referenced tests.
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A.5

A.6

A.7

A.8

Criteria for failure

The criteria for the referenced tests are not appreciably different between AS 1530.4-2005 and AS
1530.4-2014.

Conclusion

Based on the above it is confirmed the referenced test data in accordance with AS 1530.4-2005 can be
used to assess performance in accordance with AS 1530.4-2014.

Branz Report FP 6202

On 9 October 2017, Branz, NZ conducted a fire test in accordance with AS 1530.4-2014 on twelve
penetrations through a 2 hour steel-framed plasterboard wall. The wall was constructed from a 64 mm
steel stud frame with 2 layers of 13 mm fire rated plasterboard on each side, giving an overall thickness
of 116 mm. Openings were made in the wall for specimens 1, 4 and 12. Specimen 4 was a local fire
stopping element containing a further seven specimens. The openings were lined with 2 layers of 13
mm fire rated plasterboard to maintain the fire rating of the element.

Only specimens 5- 11 are discussed in the report. Their construction and performance are summarized
below in Table A2.

Branz Report FP 6251

On 10 October 2017, Branz, NZ conducted a fire test in accordance with AS 1530.4-2014 on six
penetrations through a symmetrical 2 hour steel-framed plasterboard wall. The wall was constructed
from a 64 mm steel stud frame with two layers of 13 mm USG Boral Firestop plasterboard on each
side, giving an overall thickness of 116 mm. Openings were made in the wall for specimens 1 to 4.
Specimen 4 was a 60 mm thick Maxilite panel, providing local fire stopping for a further two
penetrations. The openings were lined with two layers of 13 mm fire rated plasterboard to maintain
the fire rating of the element.

Only specimens 4, 5 and 6 are discussed in this assessment report. Their construction and performance
are summarized below in Tables Al and A2.

Exova Warringtenfire Report EWFA 51894700.1

On 13 April 2018, Exova Warrington Fire, VIC conducted a fire test in accordance with AS 1530.4-2014
on a 175mmthick concrete slab penetrated by various pipes and cables protected by Trafalgar FyreBOX
Maxi and FyreBOX Mini, FyreBOX Cast-in penetration protection systems.

The test assembly comprised a nominal 1200mm long x 1200mm wide x 180mm thick concrete floor
system. An 800mm x 375mm opening was located on the north section of the floor system. A 1000mm
x 575mm x 60mm thick Maxilite board was installed on top of the opening.

Only specimen 1 and the support construction of the Maxilite board butt joint detail are discussed in
this assessment report. Their construction and performance are summarized below in Tables Al and
A2.

Exova Warringtonfire Report FRT 180357.1

On 8 October 2018, Exova Warrington Fire, VIC conducted a fire test in accordance with AS 1530.4-
2014 on a section of a 75mm thick Hebel wall system with 11 varying service penetrations.
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A.9

Only the support construction Maxilite board to Hebel wall perimeter detail is discussed in this
assessment report. Its construction and performance are summarized below in Table Al.

Exova Warringtonfire Report FRT 180392.1

On 27 November 2018, Exova Warrington Fire, VIC conducted a fire test in accordance with AS 1530.4-
2014 on a 116mm thick plasterboard wall system penetrated by 10 varying penetration services.

Only specimens A, B and F are discussed in the report. Their construction and performance are
summarized below in Table A2.

A.10 Exova Warringtonfire Report FRT 180323.3

On 29 November 2018, Exova Warrington Fire, VIC conducted a fire test in accordance with AS 1530.4-
2014 on a 78mm thick Speedpanel wall system penetrated by 18 services across 15 systems.

Only specimens L and G are discussed in this assessment report. Their construction and performance
are summarized below in Tables A1 and A2.

A.11 Exova Warringtonfire Report FRT 190292.1

On 16 January 2020, Exova Warrington Fire, VIC conducted a fire test in accordance with AS 1530.4-
2014 on a 175mm thick concrete slab penetrated by various services.

Only specimens E1, E2 and E4 are discussed in the report. Their construction and performance are
summarized below in Table A2.

A.12 CSIRO Report FSP 1753

On 9 June 2016, CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on five (5)
service installations penetrating'a 75-mm thick Hebel AAC panel wall system protected by various
Trafalgar Fire passive fire stopping systems.

The wall system comprised a 75-mm thick Hebel autoclaved aerated concrete (AAC) panel wall system
with an established fire resistance level (FRL) of -/90/90 as detailed in CSIRO test report FSV 0979. The
top of the wall specimen incorporated a 150-mm thick reinforced concrete slab to simulate the soffit
of a floor slab.

Only specimen 4 is discussed in the report. Its construction and performance are summarized below
in Table A2.

A.13 CSIRO Report FSP 1795

On 14 March 2016, CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on four
(4) service installations penetrating a 75-mm thick Hebel wall system protected by a combination of
Trafalgar Fire passive fire stopping systems.

Only specimen 2 is discussed in the report. Its construction and performance are summarized below
in Table A2.
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A.14 CSIRO Report FSP 1907

On 8 June 2018 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on a 1000
mm x 1000 mm Maxilite bulkhead containing various joint and perimeter details mounted centrally
within a 1000-mm square opening in a 260 mm thick concrete slab.

The specimen’s construction and performance are summarized below in Table Al and the below table.

Specimen ID Specimen details Integrity Insulation
1 Tapered bota\rd J.omt (0-5mm) behind a 121NF 121NF
cover strip with FyreFLEX sealant
Tapered board joint (5-10mm) behind
2 S 55 31
a cover strip without FyreFLEX sealant
3 Perimeter detail with steel angles and 121NF 60
FyreFLEX sealant
4 Perimeter detail \{V'Ith steel angles and 121NE 31
30mm Maxilite cover strip

A.15 CSIRO Report FSP 1913

On 10 July 2018 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on a 1200-
mm x 1200-mm x 75-mm thick Hebel AAC panel wall system penetrated by two (2) FyreBOX Maxi
sealing systems.

The wall system was constructed using two 600-mm wide Hebel AAC wall panels incorporating a
tongue and groove vertical joint down the centre of the wall.

Only specimen 2 and the support construction of the Maxilite board to Hebel wall perimeter detail are
discussed in this assessment report. Their construction and performance are summarized below in
Tables Al and A2.

A.16 CSIRO Report FSP 1989 Rev.A

On 14 March 2019 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on an
1150-mm x 1150-mm x 60-mm thick Maxilite ceiling board (grey) fire stopping system penetrated by
seven (7) service pipe penetrations.

Only specimens-1, 2,5, 6, and 7 are discussed in the report. Its construction and performance are
summarized below in Table A2.

A.17 CSIRO Report FSP 1991 Rev.A

On 12 March 2019 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on two
1180-mm x 460-mm x 60-mm thick Maxilite boards, one grey (Grey) and one white in colour. Both
boards incorporated a 25-mm wide x 305-mm long slot cut across at the centre line of each board type.
The slot in each board was loosely filled with a ceramic fibre blanket material to prevent leakage of
hot gases from the furnace chamber.

Both board types were supported along the short edges on top of 100-mm wide x 60-mm Maxilite
packers and were unrestrained and free to deflect along the long edges. Gaps between the two boards
and between the boards and the specimen frame were sealed with a ceramic fibre blanket.

Both the Grey and White Maxilite specimen was able to maintain integrity for 260 minutes with an
applied dead load of 21.75kg at the centre of the board.
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The following observations were made during the fire test:

Time into the test Observations

60 minutes No apparent change to the specimens.

180 minutes Both boards appear to have deflected in towards the furnace.

240 minutes No apparent change to the specimens.

. A dead load of 2.9 kg was applied to the centre of both specimens, with no structural

242 minutes .
failure.

244 minutes The dead load of 5.8 kg was applied to the centre of both specimens, with no structural
failure.

253 minutes The dead Ioa?d of 11.75 kg was applied to the centre of both specimens, with no
structural failure.

257 minutes The dead Ioa?d of 16.75 kg was applied to the centre of both specimens, with no
structural failure.

260 minutes The dead Ioayd of 21.75 kg was applied to the centre of both specimens, with no
structural failure.
The dead load of 31.75 kg was applied to the centre of the grey (Grey) board, a crack

263 minutes has developed from the end of the slot to the edge of the board, and structural failure
is noted.

265 minutes Test Terminated.

A.18 FSP 2016

On 27 April 2020 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on an
1150-mm x 1150-mm x 60-mm thick Maxilite ceiling board (Grey) fire stopping system penetrated by
seven (4) service pipe penetrations.

Specimens 1, 2, 3 and 4 are discussed in the report. Their construction and performance are
summarized below in Table A2.

A.19 CSIRO Report FSP 2146

On the 17t °f September 2020., CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-
2014 on four service penetrations installed through a 150-mm thick concrete slab. Specimens 1 and 3
are discussed in the report. Their construction and performance are summarized below in Table A2.

A.20 Branz Report FP 11935-001a.1

On 14 August 2019, Branz, NZ conducted a fire test in accordance with AS 1530.4-2014 on a nominally
2,200 mm high by 1,000 mm wide by 116 mm thick steel stud wall lined with two layers of 13 mm thick
USG Boral Firestop plasterboard on each face.

The wall was provided with two 550 mm x 550 mm apertures and fitted with seven pipe and cable
penetrations. The upper aperture was lined on the unexposed face with a layer of 60 mm thick Maxilite
board and included one cable tray and two copper pipe penetrations. The lower aperture was filled
with FyrePlug pillows and included one cable tray, one copper pipe, one TPS cable bundle and one
CAT6 cable bundle penetration.

Only specimens 1-3 and the joint detail and perimeter detail of the upper aperture are discussed in the
report. Their construction and performance are summarized below in Tables A1 and A2.
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A.21 Warringtonfire Report FRT200397 R1.2

On 22 December 2020, Warrington Fire, VIC conducted a fire test that was stated to be in accordance
with AS 1530.4-2014 on a 78mm Speedpanel wall penetrated by various services and protected with
Trafalgar products.

Upon close inspection of FRT200397 R1.2 and its test photos, it was found that various services in this
report were not reported in compliance with AS 1530.4-2014 and that specimens are placed in close
proximity to each other.

However, the subject of this assessment, Specimen 10, was reported correctly and can thus be used in
this assessment. Its construction and performance are summarized below in Table A2. The proximity
issue will be addressed in Appendix B.

A.22 Warringtonfire Report FRT220112

On 11 August 2022, Warringtonfire, VIC conducted a fire test in accordance with AS 1530.4-2014 on a
section of a stud lined Corex wall penetrated by various services.

A.23 Exova Warringtonfire EWFA 51288000.2

On 22 September 2017, Exova Warringtonfire, VIC conducted a fire test in accordance with AS 1530.4-
2014 on a 75mm thick Hebel wall penetrated by various services and protected with Trafalgar
products.

Specimens C1, C2, and C3 are discussed in the report. Their construction and performance are
summarized below in Table A2.

A.24 Table Al: Summary of support construction related test data

Support Sealant
Fixin Maxilite Integrit Insulation
Report constructio 8 (Hx W) Services . grity . Comments
method board (minutes) | (minutes)
n (mm)
10x 10
M10 x .
100mm Lorient
120mm intume- . 320 x 220mm
FR 3981 thick e scent 30mm White opening in slab 90 (max
anchor Maxilite on P & 241 NF
(K) concrete . sealant o temp.)
50mm in fire side
slab on 100mm overlap
from each
corner unexpose
dside
M13 x TC121lonto
2 x30mm . P
100mm ; - of 10mm wide
White Maxilite .
120mm masonry 2 x 30mm board with 159(max butt joint
FR 3981 thick anchor at White . At 195
. 10mm wide 195 temp. on .
(C) concrete 200mm Maxilite - - minutes, a
butt joint filled butt joint)
slab cuts. 50mm board . glow was
. with 10mm >
in from the . visible at the
deep mastic .
edge. butt joint.
8g x 100mm
g 570 x 365mm
screw at opening in
2x13mm max. 10x 10
. 60mm Grey plasterboard- 122NF
FP 6251 Firestop on 200mm ctrs on the .
. . Maxilite on framed 122NF (max.
(4) each side of into steel exposed .
. . fire side 100mm overlap temp.)
64mm stud framing of side. . .
penetrations in
the
. board
opening.
FCO- 2586 Revision E 90 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.




Support Fixin Sealant Maxilite Integrit Insulation
Report constructio 6 (Hx W) Services . grity . Comments
method board (minutes) | (minutes)
n (mm)
Integrity
failure due to
12g x 65mm 15 x 15 5(())0 ::igSr:;m 64(max. flaming at top
FRT 78mm thick | metal screw on 40mm Grey S Zed agnel- temp.) of the board
180323. vertical at 350mm UnexXpose Maxilite on pfrar::ed 103 at mid width.
3(L) Speedpanel cts and d siF:je non-fire side <60(Avg. Insulation
150mm cts temp.) failure at the
100mm overlap
centre of the
board
M6 x
100mm
masonry
anchor at TC failed near
400mm cts. L .
- Butt joint is Orbit board
For fixing .
Maxilite to covered by covering butt
EWFA 175mm <lab Sealant 60mm Grey 9mm orbit 133(max joint, all other
518947 Concrete ' filled butt Maxilite on board 240 temp.) " | TC on Maxilite
00.1 slab joint non-fire side P: near slab
8g x 40mm . . . .
penetrations in perimeter did
countersunk .
crew at board not fail for
200mm cts. 240 minutes.
For fixing
orbit board
to Maxilite
250mm x
10g x 325mm hole in
FRT 75mm 100mm 15x150n 60mm Grey Jomm Hebel Perimeter
. bugle head the . 89(max. .
180357. | single caged Maxilite on 121 detail
plasterboar exposed . 100mm overlap temp.) .
1(F) Hebel . fire side discussed only
d screw at side
250mm cts. Penetrations in
board
6 x 40mm Nominal 120 (Max.
Temp. 50 x 50 x
masonry FyreFLEX -
Maxilite) 0.9mm steel
anchors sealant to 1000mm
260mm . 43 (Avg. angle to
. the 40mm thick x1000mm hole
FSP thick \ s . Temp. concrete at
And interface Grey Maxilite in the slab 120 -
1907 concrete . Maxilite) 500mm
of on the fireside
slab . . 31-121 centres and to
12g x 65mm Maxilite Fixed to angles . .
(Joint and Maxilite at
plasterboar | board and .
perimeter 200mm ctrs
d screw concrete .
details)
10g x 600x4lpmm
hole in
100mm plasterboard
?x13mm passivated 10.x 10 60mm Grey wall 122NF TC53 at
FP 6202 Firestop on steel bugle applied to - .
. Maxilite on 122 NF (max. 171°C rise at
(4) each side of head wall and fire side 100mm overla temp.) 120 minutes
64mm stud | plasterboar Maxilite P P '
d screw at . .
Penetrations in
200mm cts
board
10g x 550 x 250mm
100mm hole in 75mm
75mm plasterboar | 15x150n | 60mm White Hebel .
FSP . - Perimeter
1913(2) single caged d screw at unexpose Maxilite on 121NF 121NF detail only
Hebel 350mm ctrs dside non-fire side 100mm overlap
and 200mm Penetrations in
cts board
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Support Fixin Sealant Maxilite Integrit Insulation
Report constructio 6 (Hx W) Services . Briy . Comments
method board (minutes) | (minutes)
n (mm)
60mm White 1180-mm x
FSP Test frame NA NA anq grey 4960-mrT1 with 240F 240NF Weighted test
1991 Maxilite on slot cut in the
non-fire side board
TC 25 at
Maxilite joint
only had
141°C
675 x 675mm temperature
. rise at 180
hole in .
Sealant lasterboard minutes
filled joint P TC 22 Failed
wall — framed
108 x and 15 x on the
FP Fizr)é?:qmon 100mm :5 f::':; 60mm Grey 125mm overlap p\l;\:ltle;tbi%d
11935- op steel screw PP Maxilite on 180NF 180NF :
001la.1 each side of at 150mm between non-fire side 5mm joint minutes
’ 64mm stud Maxilite ) TC 23 on the
cts. between -
and Maxilite Maxilite
plasterbo board was
ard wall . . max. 41°C rise
Penetrations in
at 180
board .
minutes.
Centre of the
board at
172°C rise at
180 minutes.
A.25 Table A2: Summary of test datavrelated to penetrations
Support Depth of Qs Other Integrit Insulation
Report PP . P (HxW) R Services . grity .
construction FyreFLEX (mm) protections (minutes) | (minutes)
6 x 4 bundle of 100
NI 2689 75mm thick F:Jrilgjni?r:h 50 x50 on strand Telecom
F) horizontal E annular Non-fire None cables, 15mm Dia. 123NF NA
core panel side With PVC sheathing
gap . .
and insulation
75mmthick | 09ePth | oo s00n | 2x25mm 118 (on
NI 2689 f in 20mm . 200mm x 2.3mm support
horizontal E Non-fire layers of 123NF .
(H) annular . Copper constructi
core panel side Insugard
gap on)
380mm Tray with 3
x 16mm OD 3C+E
power cables. 6 x
100 strand telecom.
Cables
75mm thick Ffjll depth 50 x50 apprOX|ma.te|y
NI 2689 . in 6mm . 15mm Dia.
horizontal E Non-fire None . 123NF NA
(L) annular . 1x 46mm OD single
core panel side
gap core power, 1x
29mm OD 3C+E
power.
All were PVC
sheathed and
insulated
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Fillet . .
Report Suppor.t Depth of (HxW) 0the.r Services Im.:egrlty Ins!JIatlon
construction FyreFLEX (mm) protections (minutes) | (minutes)
2 x30mm
thick Fu_ll depth Abesco SS
FR 3981 horizontal Is less micro collar 25mm OD x 1.9mm
. than 5mm None wall thickness PVC 120NF 120NF
(T(a)) White annular 25 mm on the ine
Maxilite a exposed side pip
board gap
2 x30mm
thick Fu_II depth Abesco SS
FR horizontal Is less micro collar 36mm OD x 2mm
39811(c) White tf;:::‘nnilr::n None 32mm on the wall thlc:<neess PVC 120NF 120NF
Maxilite a exposed side pip
board gap
60mm thick 15mm
. depth in 65mm
EP 6202 vertical Grey less than Fvrechoke 69mm OD x 2.9mm
vertical None ¥ wall thickness PVC 122 NF 122 NF
(6) o 5mm collar on each .
Maxilite . pipe
annular side
board
gap
60mm thick 15mm
. depth in 50mm
FP 6202 vertical Grey less than Fyrechoke 35 SaniQU
vertical None ¥ 2.3mm wall 122 NF 122 NF
(7) . 5mm collar on each . .
Maxilite . thickness PVC pipe
annular side
board
gap
60mm thick 15mm
. depth in 25mm
FP 6202 vertical Grey less than Fyrechoke 26.8mm OD x
vertical None Y 1.8mm wall 122 NF 122 NF
(9) . 5mm collar'on each . .
Maxilite . thickness PVC pipe
annular side
board
gap
60mm thick 15mm
vertical Gre depthina 32mm 32mm OD x 2.3mm
FP 6202 ' rey P Fyrechoke DX
vertical 6 mm None wall thickness PVC 122 NF 122 NF
(10) o collar on each .
Maxilite annular . pipe
side
board gap
60mm thick 15mm
. . 40mm
EP 6202 vertical Grey depth in Fvrechoke 43.4mm OD x 2mm
vertical less than None ¥ wall thickness PVC 122 NF 122 NF
(11) o collar on each .
Maxilite 5mm . pipe
side
board annular
60”7’“ 1@ Full depth 80mm
Fp vertical Grey ic less Fvrechoke 83mm OD x3.1mm
vertical None v wall thickness PVC 122 NF 122 NF
6251(6) . than 5mm collar on each .
Maxilite . pipe
annular side
board
60mm thick
vertical Grey Fu_II depth 100mm 110mm OD x 107 (failed
FP . is less Fyrechoke
vertical None 3.4mm wall 122 NF on
6251(6) o than 5mm collar on each . . L
Maxilite . thickness PVC pipe Maxilite)
annular side
board
65mm
60mm thick Fyrepex zdslln;:et(je;ex
EP 6202 vertical Grey Full depth steel sheatf\ 20mm OD x 2.1mm
vertical in less None . wall thickness Pex 122 NF 122 NF
(5) 0 filled to full )
Maxilite than 5mm . pipe
depth with
board annular
Fyrepex
sealant
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FCO- 2586 Revision E

Report Support Depth of (:)I(k\e:,) Other Services Integrity | Insulation
P construction FyreFLEX (mm) protections (minutes) | (minutes)
65mm
60mm thick Fyrepex 2d5|rannrl:tje;exp
Fp 620y | VerticalGrey | Full depth steel sheath | 20mmODx2.1mm 49 (failed
vertical in less None . wall thickness Pex 122 NF .
(8) Maxilite than 5mm filled to full Al Pex pipe on pipe)
board annular depth with PP
Fyrepex
sealant
Twrap 1 layer
at 420mm
. length on the
FP f;:?:;ltglrcek F:Jrilsd:ﬁr:h Ei(thXSSi((:l)e exposed face, 100 x 1.65mm wall 88 (Failed
- . ayer at thickness copper on
11935 Maxilite ! annular before 1 hick 180 NF
001 (1) board a wra 600mm pipe Maxilite)
gap P length on the
unexposed
face
Twrap 2
layers at
420mm
length on the
. exposed face
FP fgﬁgltg'rcek F;‘ril ;;F:]h Eighxs‘?ge 1 layer at 150 x 1.8mm wall 104
11935- Maxilite ¥ annular before 1100mm thickness copper 180 NF (Failed on
001 (2) board 3 wra length2nd2nd pipe Maxilite)
gap P layer at
300mm on
the
unexposed
face
Fp 60mm thick Fulilnd;e_pth 50 x50 300mm Appendix D1 cables
11935- Ve;;'gi:“f;ey 20mm Ezcerf’ :r'ge Twrap each Z;i?g’eﬁ Wc'gslz 180 NF 144
001 (3) annular side P
board gap wrap tray
FyreBOX Maxi
protecting 10 x Flat
2.5mm2 TPS power
cable
10 x Cat 6e UTP
Ethernet data
60mm thick Full depth 2x30x cables
EWFA \ . 50mm angle .
518947 horizontal in 10mm None on all four 40mm copper pipe 138 12
Grey Maxilite annular . 25mm PVC conduit
00.1(1) sides of
board gap FyreBOX 32mm pex
16mm pex
32mm Pex al pex
16mm Pex al pex
50mm stainless
steel pipe with EPS
insulation
116mm Full depth 50 x 50 350mm 50.8mm OD x
FRT of plaster .
180392 plasterboard in5- Each side Twrap each 1.22mm wall 130NF 130NF
1(A) ’ lined stud annular before side (100mm thickness copper
wall wrap overlap) pipe
gap
116mm Full depth | o 54 300mm 50.8mm OD x
FRT of plaster .
180392 plasterboard in5- Each side Twrap each 1.22mm wall 130NF 116
1(8) ’ lined stud annular before side (no thickness copper
wall wrap overlap) pipe
gap
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Fillet . .
Report Suppor.t Depth of (HxW) 0the.r Services Im.:egrlty Ins!JIatlon
construction FyreFLEX (mm) protections (minutes) | (minutes)
Full depth
FRT Iatilfrgcr;rd of plaster Ezihxslije 400mm 114.65mm OD x
180392. P . in 6- Twrap each 4.58mm wall 130NF 130NF
lined stud before . . .
1(F) annular side thickness steel pipe
wall wrap
gap
Full depth 2 x CAT6 cables
FRT 78mm thick of 30x 30 2 x2.5mm? 2C+E
180323 vertical remaining Each side None electrical cables 121 NF 121 NF
(G) Speedpanel 30mm 2 x Firesense TPS
hole cables
20mm
FSP 7smm thick | depthin | o ¢ 300mm 48mm 0D x 3.5mm
vertical Hebel 8.5 mm . Twrap each . . 121 NF 121 NF
1753 (4) each side . thick steel pipe
panel annular side
gap
15mm
FSp 75r:nm thick depthin 5 30 30 2 x 6.3mm CAT6
1795 (2) vertical Hebel mm cach side None cables 96 96
panel annular 2 x TPS cables
gap
60mm thick Full depth 2x30x
. . . 50mm angle .
FSP vertical White in 10mm Blank FyreBOX Maxi
. None on all four 121NF 35
1913 (2) Maxilite annular . 350
board 3 sides of
gap FyreBOX
60m.m thick 15x 15 Fyrechoke 110mm OD x
FSP horizontal 15mm .
. Non collar on 3.4mm wall thick 241NF 73
1983 (1) White depth fireside exposed side PVC pipe
Maxilite P PP
60mm thick
FSP horizontal 15mm 1"?\‘);:5 legﬁ;rr]cc))l;e 83mm OD x 3.3mm 241NE 151
1989 (2) White depth = . wall thick PVC pipe
. fireside exposed side
Maxilite
60mm thick
FSP horizontal 15mm 1?\1);:5 FZ;T':?ZI;E 69mm OD x 2.8mm 241NF 124
1989 (5) White depth L . wall thick PVC pipe
. fireside exposed side
Maxilite
60mm thick
FSP horizontal 15mm lf\l)c(nfS onrﬁ:??;e 56mm OD x 2.8mm 241NF 103
1989 (6) White depth o . wall thick PVC pipe
s fireside exposed side
Maxilite
60mm thick
FSP horizontal 15mm lilziS Fg/orﬁ:?c:;e 43mm OD x 2.2mm 241NE 9
1989 (7) White depth o . wall thick PVC pipe
. fireside exposed side
Maxilite
FCO- 2586 Revision E 95 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.




Fillet . .
Report Suppor.t Depth of (HxW) 0the.r Services Im.:egrlty Ins!JIatlon
construction FyreFLEX (mm) protections (minutes) | (minutes)
450mm
Twrap on the
unexposed
60mm thick Fu.II depth side Appendix D1 cables 154 (on
FRT . in 20- 50 x 50 . . L
horizontal Loose mineral on 315mm wide x Maxilite
190292. . 30mm Non 241NF
1(E1) White annular fireside wool was 50mm deep cable next to
Maxilite 3 used to fill the tray Twrap)
gap gap between
wrap and
service.
FRT 60mm thick | Full depth | 5, 5, 800mm 100 x 1.63mm wall
horizontal in 19mm . Twrap on the . 150 (on
190292. . non-fire thickness copper 214
1(E2) White annular side unexposed e Twrap)
Maxilite gap side PP
1st layer
1500mm and
2nd Jayer
. 138°Crise
FRT 60mm thick | Fulldepth | 5, 55 300mmof |y 1 63mmwall | 28(flamin | at 240min
horizontal in the ) Twrap and ; .
190292. . non-fire . thickness copper g at first on 30mm
White annular . 30mm White . .
1(E3) . side - pipe support) White
Maxilite gap Maxilite collar e
Maxilite
on the
unexposed
side
FRT G:Cr;r’i?o:ll:lk F?rils:ﬁ’r:h 30x 30 Twﬁgor:r:nthe M10 steel threaded
190292. . non-fire P 241NF 241NF
White annular . unexposed rod
1 (E4) . side .
Maxilite gap side
240
1st layer (30mm
1500mm and Maxilite)
2nd Jayer 138°C rise
60mm thick Fu.II depth 20x 20 300mm of DN150 x 2mm wall | 230(flame on 30mm
FSP . in the . Twrap and . Grey
horizontal non-fire thickness copper between I
2106 (1) - annular . 30mm Grey B Maxilite
Grey Maxilite side - pipe wrap)
gap Maxilite collar at
on the 186min.
unexposed 194
side with (Twrap)
216
(pipe)
gomm thick | FUldePth 50000 600mm DN100 x 1.8mm 97(pipe)
FSP . in the . Twrap on the . 108(wrap)
horizontal non-fire wall thickness 241NF
2106 (2) Grev Maxilite annular side unexposed cobper bine 120
¥ gap side Pperpip (Maxilite)
72(pipe)
60mm thick Fu.II depth 20x 20 300mm DN 50 x 1.2mm wall 164(wrap)
FSP . in the . Twrap on the .
horizontal non-fire thickness copper 241NF 235
2106 (3) i, annular . unexposed . o
Grey Maxilite 3 side side pipe (Maxilite
gap board)
138
. 300mm
FSp 60m_m thick Full depth 20x20 Twrap on 10CATS, 10 (sealant)
horizontal in annular Non . 241NF 187
2106 (4) . . unexposed Firesense TPS, -
Grey Maxilite gap fireside . (Maxilite
side
board)
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Fillet . .
Report Suppor.t Depth of (HxW) 0the.r Services Im.:egrlty Ins!JIatlon
construction FyreFLEX (mm) protections (minutes) | (minutes)
FSP 30x 30 600 Fyrewrap
2146 corilcsrztcr;nsllab 60 Non unexposed 100mcrcr)1 X (le.erm 142 133
(1) fireside side PP
600
FSP 30x30
2146 150mm 60 Non Twrap 100mm x 1.6mm 9 32
concrete slab o unexposed copper
(4) fireside .
side
450
FRT 50 x50 143
210025 150mm 60 Non Twrap 113mm x 4.8mm 240NF | (Maxilite
concrete slab . unexposed steel
H(1) fireside . board)
side
FRT2003 78mm 300mm fire 119(pipe)
97R1.2 | SpeedPanel 120 50x50 | side 450mm 150m:’t:e‘|"9mm 24INF | 213(batt)
(10) wall non fire side 231(wrap)
EwrA sertant o
512880 75mm Hebel 0 0 60mm depth 25mm x 2.5mm Pex 121NF 10
00.2 wall B PN 16 pipe
(c1) on unexposed
side
FyrePEX
SELVZV8FSAO 75 Hebel R 25 3.5
o0 mm ”e € 0 0 60mmdepth | - mAmP’,; o mm 121NF 121NF
) wa on unexposed ex pipe
(c1) side
FyrePEX
SELVZVEESAO 75 Hebel sealant to 25 2.5 P
P mm ”e € 0 0 60mm depth mr:; SMM P! 121NF 40
. wa on unexposed ex pipe
(€1) side
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A.26 Table A3: Summary of test data related to penetrations in floor/roof
ceiling system

Opening
Test Plaste.r.board . in the - . Annular Local Fire FRL and
Report Ceiling Service separatin Maxilite Service a Stopping™ Sealant RISE
P Specification P g gap pping
element
Maxilite
60mm
white, ZOC:;:TG Top of 30mm x
1x13mm & installed ’ Maxilite: 30mm
RTLFT 1x16mm from 10x 300mm Fyreflex -/60/60
1522.01 350mm 10mm TPS Y
plasterboard Cable 600 x below cables 5-50mm Twrap sealant
Specimen with a Tra 200mm with 7x 19m,m with 2 foil fillet and 60min
P 600mm v 100mm tape, and full depth RISF
4(1) X OD 3C+E o
cavity overlap. ower 50mm Maxilite
Fixed into P overlap board
. cables
furring
channels.
1D-
NB100 100mm x Top of
Steel 4.25mm <5mm Maxilite:
Pipe » steel pipe 450mm
Maxilite Twrap
60mm with 2 foil
1E- grey, 50mm x ¢ d 30mm x
ND50 installed 1.3mm ape, an 30mm
RTLFT 3 x16mm <5mm 50mm -
1553.2 lasterboard | _oPPe from copper overlap Fyreflex | 1507120
) P with a pipe 350 x below pipe sealant
. 500mm with fillet and .
Specimen 550mm 60min
. 100mm Top of full depth
1 cavity . . RISF
overlap. Maxilite: Makxilite
Fixed into 300mm board
1F-8x furring 8xCAT6 Twrap
<
CAT6 channels. | data cable <Smm with 2 foil
cables
tape, and
50mm
overlap

A.27 CSIRO Report FSH 2076

On 16 October 2019 CSIRO North Ryde conducted a fire test in accordance with AS 1530.4-2014 on a
suspended bulkhead ceiling system comprising various Maxilite board types and joint details,
protecting a steel framed floor system. A summary of temperature performance is shown in Tables A3
and A4 below.

Table A3: thermal performances of various Maxilite board detail

The thickness Time to exceed Time to exceed
Specimen details of the Time to exceed average maximum
P Maxilite 250 deg C - RISF temperate rise | temperature rise
board failure (140 K) failure (180 K)
Detail 1 - Covered SHS cover 30mm White
Not licabl Not licabl 116 minut
strip over Maxilite A&C Maxilite ot applicable ot applicable minutes
Detail 2 - Covered SHS cover 40mm White
Not licabl Not licabl 126 minut
strip over Maxilite D&E Maxilite Ot applicable Ot applicable minutes
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Detail 3 - Unexposed face of 30mm Grey 41 minutes 55 minutes 58 minutes
Maxilite C Ceiling (S13-17) Maxilite

De;jlalxii_t::eésmizd(;i of 30321?{;{(2|te No data No data No data

Nimiite 8 Celg (52632) | Maite | #4minutes | Siminutes | 3¢minutes
Wit b cemg(599) | Mawite | 132minutes | Notapplcable | 110 minutes
e poibosed faceof | AOmmwnite | eaminutes | aaminutes | sominutes
D&taa)l(lnié ;Jr(l:egl?:;e(z;‘f;c;;;f 4O|\r/|nan;”i;ey 57 minutes 31 minutes 35 minutes
Df/;caa)l(ln?t;}?Eeeﬁ?:;?s;:_cez;)f 40'\r/|nan;”i;ey 46 minutes 36 minutes 35 minutes
Di;cl?)l(iﬁ?e_lgé]:i)l(ii(;s(esdszfla.;;;)f 40l\r/|nan;”i;ey 46 minutes 30 minutes 34 minutes
oite LCoting (5699 | Mowite | 68minstes | 4sminutes | 53 minutes
Nioite M Cotlmg 57478 | Mowite | 68minstes | 4ominutes | 53 minutes
" exite | Cong 67983 | Mimdite | 7ominutes | 49 minutes | 58 minutes
e el | O | Zuminutes | 47minutes | 55 minutes
Dﬁ;z;liﬁfe_GUES;;i?\OgS?sds;a-;i)o f 40|\r/|nar:”iet;ey 54 minutes 31 minutes 35 minutes
Ds/ltz:i;tse-Nugzi)i%ogsF:g;a_;i;) f 40,\:13";”(;;6" 74 minutes 33 minutes 38 minutes

Table A4: thermal performances of various butt joint details

Butt joint/Cover strip

Time to exceed
maximum

FCO- 2586 Revision E

Joints between Board Maxilite board types TC . .
detail temperature rise
failure (180 K)
On Maxilite Oy 15-mm 5mm with 9mm orbit
from butt Joint with 30mm Grey D18 . 44
s . board exposed side
Maxilite B midspan
On Maxilite € = 15-mm 5mm with 9mm orbit
from the Cover strip and 30mm Grey S21 board exoosed side 52
Joint with A & B P
On Maxilite C ) 15-.mm 5mm with 30mm White
from butt Joint with 30mm Grey S19 - . 76
. . Maxilite exposed side
Maxilite D midspan
On Maxilite C— 15-mm . .
from the Cover strip and 30mm Grey S20 >mm .\A.“th 30mm W.hlte 85
.. . Maxilite exposed side
joint with D & E
On Maxilite E — 15-mm . .
from butt Joint with 40mm White sap | °mm with 30mm White 82
s . Maxilite exposed side
Maxilite C midspan
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Butt joint/Cover strip

Time to exceed
maximum

Joints between Board Maxilite board types TC . .
detail temperature rise
failure (180 K)
On Maxilite E — 15-mm .
from butt Joint with 40mm White 542 >mm with 30mm Grey 128
- . Maxilite exposed side
Maxilite F midspan
On Maxilite F—15-mm .
from butt Joint with 40mm Grey S48 5mm' \.Nlth 30mm G'rey 75
. . Maxilite exposed side
Maxilite E midspan
On Maxilite F = 15-mm .
from the Cover strip and 40mm Grey S49 5mm' \.Nlth 30mm G'rey 92
. . Maxilite exposed side
Joint withD & E
On Maxilite F — 15-mm Free edge approx. 5-
from steel angle and 10mm
40 G S50 54
with wall mid span mm Grey With 15mm fillet of
South sealant
On Maxilite | = 15-mm .
from the cover strip and 40mm White S82 30mm Grey M§X|I|te NA
. . unexposed side
Maxilite H midspan
. On steel angle
Detail 8 - L.J.nexposgfj horizontal leg mid S52 60
face of Maxilite F Ceiling
span North
Detail 7 — Unexposed On steel angle
. P . vertical leg mid span S53 NA
face of Maxilite E Ceiling
North
. On steel angle
Detail 3 - l'J'nexpOS('eFj horizontal leg mid S54 55
face of Maxilite C Ceiling
span North
Detail 5 - Unexposed On steel angle
s P . vertical leg mid span S55 53
face of Maxilite E Ceiling
North
rc’r)1rr1’r1'\?|?oxrl'rl1lt'§15c_<)\1/¢53; 10-20mm gap covered by
. S98 30mm White Maxilite 38
strip. and South .
; strip
midspan
On steel angle (over
Detail 15- Unexposed G) horizontal leg mid 599 99
face of Maxilite G Ceiling span North next to
the wall.
On steel angle (over
joint G and H)
S100 94
horizontal leg North
next to the wall.
On Maxilite H — 15-
mm from angle S101 68
Detail 14 - Unexposed South midspan
face of Maxilite H Ceiling On Maxilite H - 15-
mm from cover strip S102 56
South midspan
On Maxilite | - 15_. 10-15mm gap covered by
mm from cover strip S103 30mm Grev Maxilite stri 59
Detail 13 - Unexposed South midspan v P
face of Maxilite | Ceiling On Maxilite | — 15-
mm from angle S104 71
South midspan
Detail 14 - Unexposed On steel angle (over
face of Maxilite H Ceiling H) vertical leg mid 5105 130
100 of 153

FCO- 2586 Revision E

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.




Time to exceed

FCO- 2586 Revision E

Butt joint/C tri i
Joints between Board Maxilite board types TC utt joint/ Qver strip maximum X
detail temperature rise
failure (180 K)
span North next to
the wall.
On steel angle (over
Detail 13 - Unexposed 1) vertical leg mid
5106 135
face of Maxilite | Ceiling span North next to
the wall.
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Appendix B Analysis of Variations

B.1 Maxilite board as a floor-ceiling or roof ceiling system

General system assessment method

This assessment relating to the assessment of floor ceilings, roof ceilings and ceilings only, is based on
the relevant insulation criteria of AS 1530.4-2014, which are the average and maximum temperature
rise.

This assessment additionally relates to the assessment of penetration seals and boxed arrangements
of penetration seal elements that are generally small and fixed to the face of a wall or the underside
of a floor. In this case, the insulation criteria of AS 1530.4-2014 section 10 are applied, being maximum
temperature rise only.

The results are summarised in Section 5 of this report and it is made clear which section of AS1530.4-
2014 has been used to determine the fire resistance performance stated.

System performance

The proposed Makxilite floor-ceiling or roof-ceiling system shall be evaluated under the integrity and
insulation criteria relevant to the constructions outlined in AS 1530.4 — 2014 Section 4 clause 4.3.4 and
clause 4.3.6. The FRL is applied through the Maxilite ceiling membrane to the top of the floor or roof
system above the Makxilite ceiling membrane. The resistance to incipient spread (RISF) is not normally
required for this type of application. The proposed construction is shown in Figures 1-11 and 34.

It is required that

e The fire exposure is from below the Maxilite ceiling (element 4) to the top of the floor (element
lor?2)

e The construction of the Maxilite ceiling (element 4) shall comprise

o Either one or more sheets of up to 2040mm long x 1220mm wide x 30mm, 40mm or
60mm thick Grey Maxilite board or

o One or more sheets of up to 1500mm long x 1000mm wide x 30mm, 40mm or 60mm
thick White Maxilite board

o Any fixings to be a minimum of 50mm away from Maxilite board edge or to be nominally
centered on the steel angle

o Maxilite board can be angle fixed to vertical support construction as shown in Figure 3

o Maxilite board can be angle fixed to vertical and horizontal support construction as
shown in Figure 4

o The vertically orientated side of the board can only comprise a single board from top to
bottom (i.e. only vertical joints are allowed between two vertically orientated boards)

o The inclusion of Plastic Skeleton Connectors made from LDPE between metal angles
shown in Figures 26a-26d

e Itis required that the structural steel section supporting the Maxilite boards (Figure 5a and 5b)
with or without support rods, have a Hp/A less than that for a 50x50x3 SHS and be designed in
accordance with AS 4100-2021 for a structurally critical temperature of 340°C for Figures 5a and
5b for up to 120 minutes.

e The walls (element 3a, 3b, 3c or 3d) shall have the required FRL without the assistance of the
ceiling (element 4) and provide the required support to the floor (element 1 or 2) and Maxilite
ceiling (element 4)

e The floor (element 1) may be non-fire-rated construction and designed to support the ceiling
(element 4) or services as required by design.

e The floor (element 2) shall be of fire-rated construction and have the required FRL without the
assistance of the ceiling (element 4) and provide the required support for the ceiling (element
4).

FCO- 2586 Revision E 102 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



The proposed construction is a floor ceiling or roof ceiling system that comprises one or more layers
of Maxilite board with a minimum of 30, 40 or 60mm thickness, spanning across walls under a fire
rated or non-fire rated floor structure as shown in Figure 1.

The proposed construction and the related junction details only differ from the tested construction in
FSH 2076 in the following manner:

- The inclusion of a floor or roof construction with independent FRL independent of the Maxilite
ceiling
- The inclusion of floor or roof construction above with or without independent FRL

The floor structure tested in FSH 2076 comprised mostly steel joints with a single timber joist spaced
at 450mm centres and topped with 15mm thick compressed fibre cement floor sheeting. The side of
the floor structure in the plenum space was exposed. The distance from the bottom of the steel joist
to the face of the Maxilite board was around 300mm. The unexposed face of the floor structure did
not fail integrity or insulation for at least 120 minutes. The bottom face of the timber joist measured a
sharp rise in temperature at 131 minutes due to the formation of a large opening in the Maxilite ceiling
below. At 120 minutes, the underside of the timber joint measured a temperature of 207°C. The ceiling
air temperature above the 40mm white Maxilite board E and the 40mm grey Maxilite board F was
233°C at 120 minutes, which is a 208°C temperature rise. The ceiling air temperature above the 40mm
white Maxilite board C and the 30mm grey Maxilite board D was 205°C at 120 minutes, which is a
180°C temperature rise.

The significance of FSH 2076 demonstrated that a mix of 30mm and 40mm grey and white Maxilite
ceiling hung and spanned across various distances, are able to keep the plenum space between the
floor structure and the ceiling cool for at least 120 minutes. With the addition of any floor/roof system
with or without the required FRL independent of the Maxilite ceiling, the unexposed side of the
floor/roof system would be able to maintain structural adequacy, integrity and insulation for up to 120
minutes when exposed to fire from below the Maxilite ceiling.

Inclusion of 15mm thick Corex Board as cover strip

The proposed construction comprises replacing 9mm Orbit board with min. 15mm thick x 100mm wide
Corex Board (900kg/m3) as a cover strip for up to 120 minute applications.

With reference to FRT220112, a section of 40mm thick Corex solid wall was penetrated with various
services. When exposed to fire, the Corex board was able to remain intact on the fire side for the 120
minutes duration of the test.

This gives confidence that when fixed to the proposed construction as a cover strip, the Corex board
will remain in place on the fire and non fire side for up to 120 minutes.

Based on the above, it is expected that the 15mm thick Corex board will not detrimentally affect the
performance of the proposed system discussed above for up to 120 minutes.

Resistance to Incipient Spread of fire

The RISF criteria in section 4 require that the perimeter and joint details of a ceiling not exceed a
temperature rise of 250°C temperature.

With reference to FSH 2076, at 120 minutes the underside of the timber joint closest to the Maxilite
ceiling measured a temperature of 207°C. The Makxilite surface temperatures are shown in Table B1
below.
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Table B1: RISF performance of Maxilite ceiling tested in FSP 2076 away from joints and junctions

Time to failure(minutes)
Maxilite White Maxilite Grey Maxilite
30mm 40mm 60mm 30mm 40mm 60mm
AS 1530.4 — 2014 Clause 4.9.1 44 63 -71 NA a1 46 -74 NA
RISF maximum temperature exceeds 250°C | Minutes | minutes minutes | minutes

Based on the performance of the 30mm and 40mm Grey and White Maxilite board, it is reasonably
conservative to expect the increase in board thickness from 40mm to 60 mm is sufficient to give
confidence that the 60mm thick Grey and White Maxilite will achieve a RISF of up to 60 minutes.

The RISF performance of White and Grey boards Junction Figure 4 - AS 1530.4 — 2014 Section 4

The proposed construction in Figure 4 Detail A was tested in FSH 2076, where a 40mm vertical grey
Makxilite board butted up to a 30mm horizontal grey Makxilite board. The thermocouple measuring the
inside unexposed angle TC 54 was reading a temperature rise of 192°C at 120 minutes.

The proposed construction would all have either the same or thicker Maxilite board on the vertical
faces or a thicker Maxilite board on the horizontal faces of this junction detail. It is therefore expected
that the measured temperature would be similar to or less than that tested in FSH 2076.

Based on the above, it is expected that the proposed construction will achieve a RISF of up to 60
minutes when tested in accordance with AS 1530.4 — 2014.

The RISF performance of White and Grey boards details Figures 3 and 4 - AS 1530.4 — 2014 Section 4

The proposed construction in Figure 3 was tested in FSH 2076, with the 30mm grey Maxilite board to
wall junction able to remain under 250°C for 59 minutes.

The proposed 30mm, 40mm and 60mm thick white Maxilite board and 40mm and 60mm thick grey
Maxilite board are expected to be able to improve the insulation performance of this junction.

The proposed construction in Figure 4b is similar to Figure 3b except for the minimum 40mm thick
Maxilite board is hung vertically instead of spanning horizontally. It is expected that with the same
fixing of the angle to the slab above and similar sealant details, the angle or the Maxilite board on the
unexposed side would perform similarly to that in Figure 3.

Based on the above, it is expected that the proposed construction will achieve a RISF of up to 30 and
60 minutes based on design when tested in accordance with AS 1530.4 —2014.

The RISF performance of White and Grey boards Figure 6 - AS 1530.4 — 2014 Section 4

The proposed system with 30mm or 40mm grey and white Maxilite board butt joint cover by 30mm
Maxilite board or 9mm thick orbit board was tested FSH 2076. The RISF performance of these junctions
is shown in Table B1 above.

Based on the performance of the 30mm and 40mm Grey and White Maxilite board, it is conservative
to expect that the 60mm thick Grey and White Makxilite will achieve a RISF of up to 60 minutes.

The proposed 15mm thick Corex board cover strip has a density of 900kg/m3 which is in between that
of the tested 30mm Maxilite board at 330kg/m3 or 9mm thick orbit board at 1015kg/m3. By
observation of the board density and thickness, it is expected that the proposed 15mm thick Corex
board will be able to provide thermal resistance that’s between the Maxilite board and the orbit board.
Therefore, it is expected that it allow the proposed construction to achieve the same RISF as when
covered with Maxilite board or orbit board
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Based on the above, the proposed construction will be able to achieve the performance as per Table
B2 when tested in accordance with AS 1530.4 — 2014.

Table B2: Maxilite ceiling performance

Criteria in accordance with AS 1530.4 -2014 White Maxilite Grey Maxilite
Section 4 30mm 40mm | 60mm | 30mm | 40mm | 60mm
FRL 120/120/120
RISF (minutes) 30 60 60 30 30 60

Inclusion of service penetrations in the system

The proposed floor-ceiling or roof-ceiling system shall have a minimum of 60mm thickness across all
the entire face of the Makxilite ceiling membrane which can be penetrated by services. It may include
services that penetrate the system in the following cases
a) Wall (element 3a, 3b, 3c or 3d) and Maxilite ceiling (element 4) as shown in Figures 1 and
2a.
o Services shall be protected at the wall (element 33, 3b, 3¢ or 3d) and Maxilite ceiling
(element 4) with systems listed in Sections 3.7 and 3.8
o Floor/roof may be non-fire rated (element 1) or fire rated (element 2)
b) Non-fire-rated roof/floor construction (element 1) and Maxilite ceiling (element 4)
Figures 1 and 2a.
o Services shall be protected at the Maxilite ceiling (element 4) with systems listed in
Section 3.8
o The gap between the roof/floor (element 1) and services shall be sealed at the
unexposed side of the roof/floor (element 1) with at least a 15mm fillet of Trafalgar
FyreFLEX sealant
c) Floor construction with the required FRL (element 2) and Maxilite ceiling (element 4) as
shown in Figures 1, 2b, 2¢, 2d
o Services shall be protected at the floor (element 2) and Maxilite ceiling (element 4)
with systems listed in Section 3.8
d) Maxilite ceiling (element 4) only as shown in Figures 1, 2a, 2b, 2c, 2d
o Services shall be protected at the Maxilite ceiling (element 4) with systems listed in
Section 3.8
o The flooror roof construction above the ceiling may be non-fire-rated (element 1) or
fire rated (element 2)

It is required that
e Maxilite ceiling (element 4) shall not support the weight of any service penetrations. All
services shall be supported from above independently of the ceiling.
e Services shall be spaced by a minimum of 40mm

Case a)

It is required the floor ceiling/roof ceiling is bounded by fire resistant wall construction (element 3a,
3b, 3c or 3d ). It is also required that the penetration in the Maxilite ceiling membrane is treated with
the required fire protection treatment when fire exposure is from below. The performance of the
service penetrations through horizontal Maxilite boards will be dealt with in Section B.6.

Therefore, the proposed system in Figures 1 and 2a would be similar to the tested system in FSH 2076
except the plenum space now contains services that may potentially increase the plenum space air
temperature. Given the margin of the insulation of the tested floor system in FSH 2076 and the
required 200mm clearance, it is expected proposed fire rated or non-fire rated floor/roof system will
still be able to maintain insulation for 120 minutes.
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Case b)

The proposed construction is similar to case a) except the floor/roof structure is penetrated by the
services. It is also required that the penetration in the Maxilite ceiling membrane is treated with the
required fire protection treatment when fire exposure is from below. The performance of the service
penetrations through horizontal Maxilite boards will be dealt with in Section B.6.

Provided that the gap between the services and the roof/floor structure is sealed with the proposed
15mm fillet of sealant, it is expected that the unexposed side of the floor or roof construction will be
able to maintain insulation for at least 120 minutes.

Case c)

It is required that the penetration in the floor construction with the required FRL is treated with the
required fire protection treatment when fire exposure is from below. It is also required that the
penetration in the Maxilite ceiling membrane is treated with the required fire protection treatment
when fire exposure is from below. The performance of the service penetrations through horizontal
Maxilite boards will be dealt with in Section B.6.

Therefore, the proposed system would be similar to the tested system in FSH 2076 except the plenum
space now contains services that may potentially increase the plenum space air temperature. Given
the margin of the insulation of the tested floor system in FSH 2076, and the required 200mm clearance,
it is expected proposed fire rated floor/roof system will still be able to maintain insulation for 120
minutes.

Case d)

It is required that the penetration in the Maxilite ceiling membrane is treated with the required fire
protection treatment when fire exposure is from below. The performance of the service penetrations
through horizontal Maxilite boards will be dealt with in Section B.6.

Therefore, the proposed system would be similar to the tested system in FSH 2076 except the plenum
space now contains services that may potentially increase the plenum space air temperature. Given
the margin of the insulation of the tested floor system in FSH 2076 and the required 200mm clearance,
it is expected proposed fire rated or non-fire rated floor/roof system will still be able to maintain
insulation for 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014.

B.2 Maxilite board\as a ceiling system

The proposed Makxilite ceiling system shall be evaluated under integrity and insulation criteria relevant
to the constructions outlined in AS 1530.4 — 2014 Section 4 clause 4.3.7. The FRL is applied through
the Maxilite ceiling membrane only. The proposed construction is shown in Figures 12-14, 5-11, 15 —
17 and 33.

It is required that

e The fire exposure is from either side of a Maxilite ceiling (element 4) in two primary cases where
separation involves two or three compartments as shown in Figures 12 and 13
e The construction of the Maxilite ceiling (element 4) shall comprise

o Be non-trafficable and non-loadbearing

o Either one or more sheets of up to 2040mm long x 1220mm wide x minimum 60mm thick
Grey Maxilite board (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layer of Maxilite
board)

o One or more sheets of up to 1500mm long x 1000mm wide x minimum 60mm thick
White Maxilite board (made from 2 x 30mm or 2 x 40mm or 1 x 60mm layer of Maxilite
board)
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o Any fixings to be a minimum of 50mm away from Makxilite board edge or to be nominally
centered on the steel angle
o Maxilite board can be angle fixed to vertical support construction as shown in Figure 15
o Maxilite board can be angle fixed to vertical and horizontal support construction as
shown in Figure 16
o The vertically orientated side of the board can only comprise a single board from top to
bottom (i.e., only vertical joints are allowed between two vertically orientated boards)
o Inone, two or three-sided forms of construction as shown in Figures 14a, 14b and 14c.
o The inclusion of Plastic Skeleton Connectors made from LDPE between metal angles
shown in Figures 26a-26d
e Itis required the floor (element 2) shall be of fire-rated construction and have the required FRL
without the assistance of the ceiling (element 4) or wall (element 3a, 3b, 3c or 3d) and provide
the required support for the ceiling (element 4). Where the ceiling (element 4) requires support
from the floor (element 2) above, the support rods shall be protected for the full FRL period or
designed for full fire exposure
e It is required that the structural steel section supporting the Maxilite boards (Figure 17a ) with
or without support rods, have a Hp/A less than that for a 50x50x3 SHS and be designed in
accordance with AS 4100-2021 for a structurally critical temperature of 340°C for Figure 17a for
up to 120 minutes.

System performance when the fire is from below the Maxilite ceiling

The proposed construction is a ceiling membrane that comprises one or more layers of Maxilite board
with a minimum of 60mm thickness spanning across walls under a fire rate floor structure as shown in
Figures 12 and 13. Fire exposure is from below the Maxilite ceiling.

The proposed construction and the related junction details only differ from the tested construction in
FSH 2076 in the following manner:

- The replacement of the tested floor system with a floor (element 2) that is of fire-rated
construction and have the required FRL without the assistance of the ceiling (element 4) or wall
(element 3a, 3b, 3c or 3d) and provide the required support for the ceiling (element 4)

General integrity performance of Maxilite ceiling system away from joints

With reference to FSH 2076, a fire test in accordance with AS 1530.4-2014 was conducted on a
suspended bulkhead ceiling system comprising various Maxilite board types and joint details,
protecting a steel framed floor system. The largest span of White Maxilite tested was 1500mm x
1000mm and the largest span of Grey Maxilite tested was 2000mm x 1160mm.

It was observed that Maxilite board B which comprised a 1500mm x 1000mm x 30mm horizontally
oriented White Maxilite was able to remain intact at the end of the 136 minute test. Maxilite boards
M and L were 1500mm x 1000mm x 40mm vertically orientated White Maxilite was also able to remain
intact.

It was observed that the Maxilite board E which comprised 40mm White Maxilite boards was in
between the two Grey Maxilite boards C and F which collapsed, and therefore was pulled apart
partially due to their connections rather than due to its own weakness.

The above test demonstrated that the 30mm and 40mm White Maxilite boards, when under tension
either through being suspended vertically or spanned horizontally, were able to remain intact and not
form gaps for up to 120 minutes.

It was also observed that vertically orientated Maxilite boards J and K which comprised 1500mm x
1200mm x 40mm thick Grey Maxilite boards were also able to remain intact by the end of the 136
minute test.
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However, Maxilite board C which comprised 1185mm x 1142mm x 30mm Grey Makxilite board and
Maxilite Board F which comprised 1185mm x 1142mm x 40mm Grey Maxilite board as well as Maxilite
board G which comprised a 2000mm x 1160mm x 40mm thick Grey Maxilite all collapse by the end of
the test.

It is observed that the thermocouple S54 measuring the steel angle raised rapidly after 125 minutes.
It is observed that the thermocouples S56 and S57 measuring the ceiling air temperature above joint
C&E and E&F respectively both raised rapidly after 130 minutes.

From the temperature profile of the 30mm Grey Makxilite (Detail 3) thermocouples, is evident that the
30mm Grey Maxilite board started to break up around 130 minutes, with the quarter point
thermocouples increasing rapidly in temperature followed by the other thermocouples at the
perimeter and the joint between Maxilite board C&E.

All the other specimen’s thermocouple temperatures raised after this point as the furnace gas was
able to breach into the ceiling plenum space.

Based on the above, it can be established that 30mm Grey Maxilite was able to remain intact for up to
120 minutes before crack formation which led to the catastrophic failure at 130 minutes.

The proposed 60mm Maxilite was not tested in the full scale test. However, from comparing the
performance of the 30mm and 40mm White Maxilite board in FSH 2076, it is apparent that a greater
thickness allows the board to stay intact for longer.

Confidence for the structural capacity of the 60mm Makxilite is given in the pilot test FSP 1991 Rev.A.
With reference to FSP 1991 Rev.A, the specimen comprised two 1180-mm x 460-mm x 60-mm thick
horizontally orientated Makxilite boards, one Grey and one White in colour. Both boards incorporated
a 25-mm wide x 305-mm long slot cut across at the centre line of each board type. The slot in each
board was loosely filled with a ceramic fibre blanket material to prevent leakage of hot gases from the
furnace chamber. Both board types were supported along the short edges on top of 100-mm wide x
60-mm Maxilite packers and were unrestrained and free to deflect along the long edges. Gaps between
the two boards and between the boards and the specimen frame were sealed with a ceramic fibre
blanket. A dead load was applied to the centre of each specimen after 240 minutes. Both the Grey and
White Maxilite specimen was able to maintain integrity and insulation for 240 minutes. Both the White
and Grey Maxilite board were able to maintain structural adequacy when a load of 21.75kg was applied
to the centre of the board at 260 minutes.

This test demonstrated that despite the presence of weight on the board which would result in similar
deflection and stress placed on the Maxilite board when tested in full size, the Grey and White Maxilite
board were able to remain intact for at least 120 minutes when installed as a ceiling.

Based on the above, it is expected that the proposed size for the 60mm thick White and Grey Maxilite
board will be able to remain intact and maintain integrity for up to 120 minutes based on the design
when tested in‘accordance with AS 1530.4 -2014 section 4.

The general insulation performance of Maxilite ceiling away from joints

The insulation criteria for the Maxilite board as a ceiling system in accordance with AS 1530.4 - 2014
Sections 4 clause 4.3.7 is when the average temperature rise of the Maxilite board exceeds 140°C and
the maximum temperature rise of the Maxilite board exceeds 180°C.

Table B3 summarises the time to insulation failure for Grey and White Maxilite board in various tests
in accordance with the temperature rise criteria of AS 1530.4 - 2014 Section 4.
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Table B3: Makxilite boards tested insulation performance in accordance with AS 1530.4 — 2014 Clause

2.13.3(a)
Time to failure(minutes)
Maxilite White Maxilite Grey Maxilite
30mm 40mm 60mm 30mm 40mm 60mm
Report FR 3981 K NA FSP 1991 Rev.A NA FSP 1907 | FSP 1991 Rev.A
Average temperature
rise exceeds 140°C >2 NA 213 NA 43 184
Average temperature
rise exceeds 180°C 102 NA 265NF NA 121NF 265NF

When installed as a ceiling system, the temperature on the Makxilite board will be hotter compared to
when tested as an open to air system. With a larger margin on insulation, it is expected that 60mm
White and grey Maxilite when tested as a ceiling system will be able to maintain insulation for up to
120 minutes. Table B4 below summarises the time to insulation failure for the Grey and White Maxilite
board in accordance with the RISF criteria of AS 1530.4 - 2014 Section 4.

Resistance to Incipient Spread

For the ceiling system discussed above, since they meet the insulation criteria of under 180°K
temperature rise at 120 minutes, they will also meet the RISF criteria of under 250°C at 60 minutes.

At 120 minutes, the underside of the timber joint closest to the Maxilite ceiling measured a
temperature of 207°C. Based on the above, the proposed construction will be able to maintain integrity
and insulation and RISF as per Table B4 when tested in accordance with AS 1530.4 — 2014.

Table B4: Maxilite ceiling performance away from joints and junctions

White Maxilite Grey Maxilite
Criteria in accordance with AS 1530.4 -2014 Section 4
Min. 60mm thick Min. 60mm thick
FRL -/120/120
RISF (minutes) 60 60

Integrity and insulation performance of White and Grey boards steel structural support - Figures 5
and 6.

The proposed ceiling system construction comprises protected steel structural support joining more
than 1 layer of 60mm thick Maxilite board as shown in Figure 5.

With reference to FSH 2076, Detail 1 comprised an 800-mm long, 50-mm x 50-mm x 3-mm square
hollow section (SHS) protected by a Maxilite board supporting a joint between two 30-mm thick
Maxilite White boards (A and B). The SHS was clad on all four sides as well as both ends using a 30-mm
thick Maxilite White board and was suspended from the floor structure using two M10 threaded rods
at 450-mm centres. The protected support was fixed to the Maxilite ceiling boards using 800-mm long
x 80-mm x 50-mm x 0.9-mm galvanised steel angles located on each side of the support. The steel
angle was screw fixed to the support and then the boards were fixed to the angle from the exposed
side, using 8g x 65-mm long screws at nominal 200-mm centres.

This detail reached a maximum temperature rise of 180°K at 116 minutes. The specimen was still intact
by the end of the 136 minutes.

With reference to FSH 2076, Detail 2 comprised an 800-mm long, 50-mm x 50-mm x 3-mm SHS
protected by a Maxilite board supporting a joint between two 40-mm thick Maxilite White boards (D
and E). The SHS was clad on all four sides as well as both ends using a 30-mm thick Maxilite White
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board and was suspended from the floor structure using two M10 threaded rods at 450-mm centres.
The protected support was fixed to the Maxilite ceiling boards using an 800-mm long x 80-mm x 50-
mm x 0.9-mm galvanised steel angle located on each side of the support. The steel angle was screw
fixed to the support and then the board were fixed to the angle from the exposed side, using 8g x 65-
mm long screws at nominal 200-mm centres.

This detail reached a maximum temperature rise of 180°K at 126 minutes. The specimen was still intact
by the end of the 136 minutes.

The above tests demonstrate that the proposed detail in Figure 5 would allow 30mm and 40mm thick
White Maxilite board to remain suspended for 136 minutes without detrimentally affecting the
structural capacity of the SHS that’s holding the ceiling system together.

The proposed construction comprises the inclusion of a 60mm White and Grey Maxilite board in place
of the 30mm grey Maxilite board and 40mm White Maxilite board. The thicker Maxilite board is
expected to improve the insulation performance of the detail.

The proposed construction also comprises the joints in the Maxilite board to be sealed with FyreFLEX
sealant and covered by a 9mm orbit board or 30mm Grey or White Maxilite board. It is expected that
the additional protection over the joints will be able to improve the performance of the detail.

Based on the above, the proposed construction will not detrimentally affect the integrity and insulation
performance of the construction discussed in Section B1 when tested in accordance with AS 1530.4 —
2014.

Integrity performance of White and Grey boards at joint details — Figures 15, 16, 17 and 7

The proposed construction comprised 60mm thick Maxilite board with joint details as shown in Figures
15,16, 17 and 7

The proposed details in Figures 15, 16 and 7 were tested with 30mm and 40mm thick White and Grey
Maxilite board in FSH 2076 and were able to hold together without forming gaps for up to 120 minutes
as shown by the steady temperature rises around these junctions for up to 130 minutes.

The proposed construction comprises-the inclusion of a 60mm White and Grey Maxilite board in place
of the 30mm and 40mm White and Grey Maxilite board. The thicker Maxilite board is expected to
improve the rigidity of the junction detail and thus improve the integrity performance of the detail.

The proposed construction in Figure 17 is similar to Figure 15 except the 60mm thick board is hung
vertically instead of spanning horizontally.

It is expected that when hanging vertically, the Maxilite board will be under tension, which may result
in board cracking at the joints or across the board.

With reference to FSH 2076, 40mm thick x 1500mm long x 1200mm wide Grey Maxilite boards and
40mm thick x 1500mm long x 1100mm wide White Maxilite boards were hung vertically from Unistrut
support.

From the thermocouple readings on these boards and at the top of the board junctions, it can be
concluded that no joints opened up and the boards were able to remain intact for at least 120 minutes.

The proposed construction comprises the inclusion of a 60mm White and Grey Maxilite board in place
of the 40mm White and Grey Makxilite board. The thicker Maxilite board is expected to improve the
rigidity of the junction detail and thus improve the integrity performance of the detail.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
integrity performance of the 60mm thick Maxilite board for up to 120 minutes based on design when
tested in accordance with AS 1530.4 — 2014.
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The insulation performance of White and Grey boards Junction Figure 16 - AS 1530.4 — 2014 Section
4

The insulation criteria in section 4 require that the perimeter and joint details of a ceiling not exceed a
temperature rise of 180°K temperature.

The proposed construction in Figure 16 was tested in FSH 2076, where a 40mm vertical grey Maxilite
board butted up to a 30mm horizontal grey Maxilite board. The thermocouple measuring the inside
unexposed angle TC 54 was reading a temperature rise of 192°K at 120 minutes. The proposed
construction would result in a 50-100% increase in Maxilite thickness, which would provide more
insulation to the angle and thus allow the angle temperature to be below 180°K rise at 120 minutes.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
insulation performance of the proposed 60mm thick Maxilite ceiling system for up to 120 minutes
based on when tested in accordance with AS 1530.4 —2014.

The insulation performance of White and Grey boards details in Figures 15 and 17 - AS 1530.4 - 2014
Section 4

The insulation criteria in section 4 require that the perimeter and joint details of a ceiling not exceed a
temperature rise of 180°K temperature.

The proposed construction in Figure 15 is similar to Figure 16 except the Maxilite board is fixed to a
more stable wall structure which would result in less stress at the junction. This would allow less gap
formation at the junction leading to a cooler L-angle temperature.

The proposed construction in Figure 17 is similar to Figure 15 except the 60mm thick board is hung
vertically instead of spanning horizontally. It is expected that with the same fixing of the angle to the
slab above and similar sealant details, the angle or the Makxilite board on the unexposed side would
perform similarly to that in Figure 15.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
insulation performance of the proposed 60mm thick Makxilite ceiling system for up to 120 minutes
based on when tested in accordance with AS 1530.4 —2014.

The insulation performance of White and Grey boards Figure 6 - AS 1530.4 — 2014 Section 4

The insulation criteria in section 4 require that the joint and perimeter details of the ceiling not exceed
180°K temperature rise.

The proposed construction in Figure 6 with a minimum 30mm thick Maxilite board as a cover strip was
tested in FSP 1907 specimen 1. The specimen comprised a 40mm Grey Maxilite board butt joint
protected on the fireside with a 30mm strip of Grey Maxilite board and seal with sealant on the fireside
and in the butt joint. The specimen was able to maintain integrity and insulation for 121 minutes
without any signs of failure.

The proposed 60mm Maxilite would increase the insulation performance of this junction which would
act to balance out the higher surface temperature of the board when tested in a ceiling space.

The proposed construction in Figure 6 with a minimum 9mm thick orbit board was tested in EWFA
51894700.1. The specimen comprised a 60mm Grey Maxilite board that had a butt joint that was
covered on the unexposed side by a 100mm wide x 9mm thick orbit board which was fixed with 8g x
40mm long screws. The FyreFLEX sealant was applied to the underside of the orbit board.
Thermocouple 17 which was located 25mm from the orbit board on the 60mm Grey Maxilite,
measured an insulation failure at 133 minutes. Thermocouple 18 which was located on the orbit board
did not fail insulation for the 240 minutes duration of the test.

The above tests show that the 9mm orbit board and the 30mm Grey Maxilite board strip are both able
to allow a butt joint in the Maxilite board to maintain insulation for up to 120 minutes.

The proposed construction also comprises joints in the vertically orientated boards. It is expected that
the joint detail would also be able to maintain insulation for up to 120 minutes.
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Based on the above, it is expected that the proposed junction details will not detrimentally affect the
insulation performance of the 60mm thick Maxilite ceiling for up to 120 minutes when tested in
accordance with AS 1530.4 — 2014.

The proposed 15mm thick Corex board cover strip has a density of 900kg/m3 which is in between that
of the tested 30mm Maxilite board at 330kg/m3 or 9mm thick orbit board at 1015kg/m3. By
observation of the board density and thickness, it is expected that the proposed 15mm thick Corex
board will be able to provide thermal resistance that’s between the Maxilite board and the orbit board.
Therefore, it is expected that it allow the proposed construction to achieve the same insulation
performance as when covered with Maxilite board or orbit board.

Based on the above, it is expected that the proposed ceiling construction will be able to maintain
integrity and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014.

Resistance to Incipient Spread

For the joint details discussed above, since they meet the insulation criteria of under 180°K
temperature rise at 120 minutes, they will also meet the RISF criteria of under 250°C at 60 minutes.

Based on the above, the proposed construction will be able to maintain RISF for up to 60 minutes when
tested in accordance with AS 1530.4 — 2014.

Structural adequacy of steel beams supporting the ceiling membrane

The proposed structure supporting the Maxilite ceiling(element 4) with or without suspension rods is
shown in Figures 5a, 5b and 17a

With reference to FSH 2076, a fire test in accordance with AS 1530.4-2014 was conducted on a
suspended bulkhead ceiling system with two protected 50 x 50 x 3 SHS sections. The temperatures
measured in these sections are as shown below;

Detail # in . - . The temperature at 120
ESH 2076 Steel Section Maxilite Protection minutes

1 50 x 50 x 3mm SHS 30mm white 340°C

2 50 x 50 x 3mm SHS 40mm white 200°C

With reference to the relative RISF results for each thickness of Grey and White Maxilite, it is
considered reasonable and conservative that the above results for 30mm white Maxilite would apply
to 30mm, 40mm and 60mm white and 40mm and 60mm grey Maxilite.

Detail 2 is more protected than detail 1 and as such, it is considered reasonable and conservative that
had a 60mm white or grey Maxilite been used in Detail 1 or 2 a temperature of less than 340°C would
have been reached.

With reference to AS 4100-2021 clause 12.8, the period of structural adequacy can be determined
from a single test where specific criteria are met.
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12.8 Determination of PSA from a single test

The PSA determined in accordance with AS 1530.4 from a single test may be applied without
modification provided —

(a) the fire protection system is the same as the prototype;

(b) the fire exposure condition is the same as the prototype;

(c) the fire protection material thickness is equal to or greater than that of the prototype;
(d) the surface area to mass ratio is less than or equal to that of the prototype;

(e) the conditions of support are the same as the prototype and the restraints are not less
favourable than those of the prototype; and

(f) the ratio of the design load for fire to the design capacity of the member is less than or equal
to that of the prototype.

The proposed construction includes a requirement that the structural steel section supporting the
Maxilite boards (Figures 5a, 5b and 17a ) with or without support rods, have a Hp/A less than that for
a 50x50x3 SHS and be designed in accordance with AS 4100-2021 for a structurally critical temperature
of 340°C for Figures 5a, 5b and 17a for up to 120 minutes.

By observation, it is confirmed that clauses 12.8 a) to f) are met by the proposed construction and the
above requirement.

Based on the above, it is confirmed the proposed construction will maintain the support of the ceiling
if tested in accordance with AS 1530.4-2014 for up to 120 minutes.

System performance when fire exposure is above Maxilite ceiling

The proposed construction is a ceiling system that comprises one or more layers of Maxilite board with
a minimum of 60mm thickness spanning across walls under a fire rate floor structure as shown in
Figures 12 and 13. Fire exposure is from above the Maxilite ceiling.

When fire exposure is from above the ceiling, the heat and flame would come through openings in the
wall from another fire compartment. Compared to when fire exposure is below the Maxilite ceiling,
the fire exposure from above the ceiling would be less severe.

Therefore, for the majority of the details discussed for when fire exposure is below the Maxilite ceiling,
its integrity and insulation performance would be applicable when fire exposure is above the Maxilite
ceiling for up to 120 minutes.

The only exception is-the direct exposure of the angles to the furnace heat when fire exposure is above
the Maxilite ceiling. The angle is expected to thermally expand when heated and may cause the L
junction between the Maxilite board to open up leading to earlier integrity and insulation failure.

With reference to FSH 2076, the angle was tested on the exposed side of the ceiling construction in a
similar configuration and was able to maintain integrity for up to 120 minutes as demonstrated by the
temperature profile of the thermocouples located near the top cover strips not showing any sudden
spike in temperature near the L junction.

Based on the above, it is expected that the proposed ceiling construction will be able to maintain
integrity and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014.

Inclusion of service penetrations in the system

The proposed ceiling system shall have a minimum 60mm thick Maxilite ceiling membrane which can
be penetrated by services. It may include services that penetrate the system in the following cases:
a) Wall (element 3a, 3b, 3c or 3d) and Makxilite ceiling (element 4) as shown in Figures 12,
14a, 14b, and 14c.
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o Services shall be protected at the Maxilite ceiling (element 4) with systems listed in
Sections 3.7 and 3.8

o Services shall be protected at the wall (element 3a, 3b, 3c or 3d) between fire
compartment 1 and fire compartment 2 with systems listed in Section 3.7

o Services through the wall (element 3a, 3b, 3c or 3d) between fire compartment 2 and
fire compartment 3 may pass through untreated openings in the wall(element 3a,
3b, 3c or 3d)

b) Wall (element 3a, 3b, 3c or 3d) and Maxilite ceiling (element 4) as shown in Figures 13,

14a, 14b, and 14c.

o Services shall be protected at the Maxilite ceiling (element 4) with systems listed in
Section 3.8

o Services through the wall (element 3a, 3b, 3c or 3d) between fire compartment 1 and
the extension of fire compartment 1 may pass through untreated openings in the
wall(element 3a, 3b, 3c or 3d)

It is required that the services
e May pass through untreated openings in one or both of the walls (element 3a, 3b, 3c or 3d)
from one fire compartment to another fire compartment only
e The permissible services are listed in Tables 3, 6, 8 and 10
e Maxilite ceiling (element 4) shall not support the weight of any service penetrations. All
services shall be supported independently of the ceiling.
e Services shall be spaced by a minimum of 40mm

In both case a) and case b) it is assumed that the penetrationin the Maxilite ceiling is treated with the
required treatment when fire exposure is from below. The performance of the service penetrations
through Maxilite boards will be dealt with in Sections B.5 and B.6.

The proposed construction would also require a fire attack from above the Maxilite board. It is required
that the proposed service treatment methods for horizontal Maxilite detailed in Section 3.8 of this
report be applied in a mirrored manner to the underside of the Maxilite board.

Provided that these services are protected with non-reactive passive fire protection materials which
won’t be affected by the lower heat exposure in its functionality, it is expected that the unexposed
side of the Maxilite board and services will perform similarly when fire exposure is from below the
Maxilite board.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014.

Plastic Skeleton Connectors

The proposed variation comprise the use of Plastic Skeleton Connectors made from LDPE between
metal angles shown in Figures 26a-26d.

The LDPE Plastic Skeleton Connectors acts to connect parts of the steel angles together during
installation. It is expected that the low melting point of LDPE, at approximately 115°C, will soften in
the early stage of heat exposure to the boxed out construction, and allow the angle to expand as
required.

Based on the above, it is expected that the proposed variation will not detrimentally affect the integrity
and insulation performance of the proposed construction for up to 120 minutes based on design when
tested in accordance with AS 1530.4 — 2014.
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B.3 Maxilite board as a flat penetration seal

The proposed Maxilite flat penetration seal shall be evaluated under integrity and insulation criteria
relevant to the constructions outlined in accordance with AS 1530.4-2014 Section 10. The proposed
construction is shown in Figures 9, 18 — 23.

It is required that

e Wall and floor separating elements supporting the penetration seals shall be supported by a
test, assessment or appropriate design to achieve the required FRL when including an opening.

e The penetration seal shall comprise a minimum of 60mm thick Maxilite board (made from 2 x
30mm or 2 x 40mm or 1 x 60mm layers of grey or white Maxilite board).

e For 120 minute applications

o Maxilite boards either butt up to the opening or overlap the opening in walls and floors

o The size of the opening is up to 1.62m? with or without joints

o Where flat boards are face fixed over an aperture in walls or floors (overlapping by
100mm) with a joint, no cover strip at the butt joint is required

o Where flat boards are fitted within apertures in walls or floors, cover strips at the butt
joint are required

o Refer to Figures, 18, 18a, 19, 20, 21, 213, 21b and 6

e For 180 minute applications

o Makxilite boards shall overlap the opening in walls and floors

o When butt joint or cuts in the board are permitted introduced, two layers of min. 30mm
Maxilite boards to be arranged in the manner as shown in Figure 21c aperture shall be
covered with a single sheet up to up to 1.62m?in size

o Referto Figures 18, 19, 21

e  For 240 minute applications

o Where Maxilite board shall only be installed on top of a slab where the fire is from below
only.

o When butt joint or cutsin the board are permitted introduced, two layers of min. 30mm
Maxilite boards to be arrange in the manner as shown in Figure 21c aperture shall be
covered with a single sheet up to up to 1.62m? in size

o Refer to Figure 18, 21c

e Maxilite board can be fixed to support construction as shown in Figures 15 — 21c

e All services passing through the wall shall be supported independently of the Maxilite board.
e General construction as shown in Figures 9, 18-23

e Penetrations in Maxilite board shall be limited to the zone shown in Figure 34

e Services shall be spaced by a minimum of 40mm

Integrity performance of White and Grey Maxilite penetration seal away from joints

The proposed Maxilite penetration seal construction comprises one complete sheet of Maxilite board
covering an opening in a concrete/masonry wall, plasterboard lined stud wall, Hebel wall systems or
in a concrete slab.

With reference to FSH 2076, a fire test in accordance with AS 1530.4-2014 was conducted on a
suspended bulkhead ceiling system comprising various Makxilite board types and joint details,
protecting a steel framed floor system. The largest span of White Maxilite tested was 1500mm x
1000mm and the largest span of Grey Maxilite tested was 2000mm x 1160mm.

As discussed above in Section B1, the 30mm and 40mm Grey and White Maxilite Board demonstrated
their ability to remain intact for up to 120 minutes away from the joints.

The proposed 60mm Maxilite was not tested in the full scale test. However, from comparing the
performance of the 30mm and 40mm White Maxilite board, it is apparent that a greater thickness
allows the board to stay intact for longer.
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Confidence for the structural capacity of the 60mm Makxilite is given in the pilot test FSP 1991 Rev.A.
With reference to FSP 1991 Rev.A, the specimen comprised two 1180-mm x 460-mm x 60-mm thick
horizontally orientated Makxilite boards, one Grey and one White in colour. Both boards incorporated
a 25-mm wide x 305-mm long slot cut across at the centre line of each board type. The slot in each
board was loosely filled with a ceramic fibre blanket material to prevent leakage of hot gases from the
furnace chamber. Both board types were supported along the short edges on top of 100-mm wide x
60-mm Maxilite packers and were unrestrained and free to deflect along the long edges. Gaps between
the two boards and between the boards and the specimen frame were sealed with a ceramic fibre
blanket. A dead load was applied to the centre of each specimen after 240 minutes. Both the Grey and
White Maxilite specimen was able to maintain integrity and insulation for 240 minutes. Both the White
and Grey Maxilite board were able to maintain structural adequacy when a load of 21.75kg was applied
to the centre of the board at 260 minutes.

This test demonstrated that despite the presence of weight on the board which would result in similar
deflection and stress placed on the Maxilite board when tested in full size, the Grey and White Maxilite
board were able to remain intact for at least 240 minutes when covering an opening.

Based on the above, it is expected that the proposed size for the 60mm thick White and Grey Maxilite
board will be able to remain intact and maintain integrity for up to 240 minutes based on design when
tested in accordance with AS 1530.4 -2014.

The insulation performance of White and Grey Maxilite boards away from joints — AS 1530.4 — 2014
Section 10

The proposed construction comprises White and Grey coloured Maxilite boards with a thickness of
60mm.

With reference to test report FSP 1991 Rev.A, the specimen comprised two 1180-mm x 460-mm x 60-
mm thick horizontally orientated Maxilite boards, one Grey and one White in colour. Both boards
incorporated a 25-mm wide x 305-mm long slot cut-across at the centre line of each board type. The
slot in each board was loosely filled with a ceramic fibre blanket material to prevent leakage of hot
gases from the furnace chamber. Both board types were supported along the short edges on top of
100-mm wide x 60-mm Maxilite packers and were unrestrained and free to deflect along the long
edges. Gaps between the two boards and between the boards and the specimen frame were sealed
with a ceramic fibre blanket. Both the Grey and White Makxilite specimen was able to maintain a
maximum temperature rise of less than 180°C for 240 minutes.

This demonstrated that the White and Grey Maxilite were similar in insulation performance. The Grey
Maxilite plateaued at around 80 minutes while the White Maxilite plateaued at 150 minutes towards
170°C. Neither White nor Grey showed any integrity weakness for up to 240 minutes. It can be
concluded that up to 150 minutes White Makxilite performs slightly better than Grey Makxilite in terms
of insulation performance.

Based on the above, it is expected that the 60mm White and Grey Maxilite will be able to maintain a
maximum temperature rise of less than 180°C for up to 240 minutes when tested in accordance with
AS 1530.4 -2014.

The insulation performance of White and Grey boards overlapping a concrete slab — Figure 18 — AS
1530.4 - 2014 Section 10

The insulation criteria in section 10 require that the penetration seal not exceed 180°C temperature
rise.

Board on the non-fire side as shown in Figure 18

The proposed construction comprises a full sheet of Maxilite board 60mm thick fixed to the top side
of the slab opening and sealed with a 15mm fillet of FyreFLEX sealant on the outer perimeter of the
board as shown in Figure 18.
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With reference to EWFA 51894700.1 Penetration 1 which comprised a 60mm thick x 17000mm long x
575mm wide grey board covering an 800mm x 375mm opening. The board was fixed to the unexposed
side of a 175mm thick slab with M6 x 100mm masonry anchors at 400mm centres. 10mm x 10mm
FyreFLEX sealant sealed on the external perimeter on the non-fire side.

The thermocouples which measured the perimeter of the Maxilite board 25mm from the concrete
were able to maintain insulation for up to 240 minutes. No integrity failure was observed at the
perimeter of the board for 240 minutes duration of the test.

It is observed that White Maxilite generally performs better in insulation performance than Grey
Maxilite.

Therefore, the insulation performance of the Grey Maxilite board and White Maxilite board when it is
installed on the unexposed side of the slab.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation at the perimeter seal for up to 240 minutes when tested in accordance with AS 1530.4
—2014. A summary of the insulation performance of the Maxilite board is shown in Table B4.

Board on fireside as shown in Figure 18a

The proposed construction comprises a full sheet of Maxilite board of 60mm thickness fixed to the
underside of the slab opening and sealed with a 15mm fillet of FyreFLEX sealant on the outer perimeter
of the board as shown in Figure 18a.

With FR 3981 specimen C, two layers of 30mm thick White Maxilite board total of 60mm thick x
1200mm long x 600mm wide were installed in a 120mm_ thick concrete slab covering a 1000mm x
400mm hole. The board was fixed to the exposed side of the slab with M12 x 100mm masonry anchors
at 200mm centres. Sealant sealed on the internal perimeter-on the non-fire side.

Thermocouple 89 which measured the perimeter of the board 25mm from the concrete reached a
maximum temperature rise of more than 180°C at 189 minutes into the test. No integrity failure was
observed at the perimeter of the board for 241 minutes duration of the test.

It was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite by approximately
15 minutes in terms of insulation performance up to 120 minutes.

It was observed in FSP 1991 that White Maxilite performs similarly to Grey Maxilite in terms of
insulation performance after 120 minutes. It is expected that the 60mm Grey Maxilite will achieve at
least 120 minutes of insulation performance at the perimeter.

The proposed construction comprises sealant on the outer perimeter of the board instead of the inner
perimeter of the opening. It is expected that this will function in a similar to prevent the venting of
furnace gas.

Based on the above, with a margin of 69 minutes in insulation performance, it is expected that the
proposed construction will be able to maintain integrity and insulation at the perimeter seal for up to
120 minutes when tested in accordance with AS 1530.4 — 2014. A summary of the insulation
performance of the Maxilite board is shown in Table B4.

Perimeter performance of White and Grey boards overlapping a masonry/concrete wall - Figure 19
—AS 1530.4 — 2014 Section 10

Fire on the side opposite to the overlap as shown in Figure 19

The proposed construction comprises a full sheet of Maxilite board 60mm thick fixed to the wall with
fire on the opposite side of the board overlap and sealed with a 15mm fillet of FyreFLEX sealant on the
outer perimeter of the board and the inner perimeter of the opening as shown in Figure 19.

The proposed Figure 19 is similar to figure 18 except the board is orientated in a vertical position. It is
expected that with the same fixing and sealant detail, the above discussions for Figure 18 are
applicable to Figure 19 when fire exposure is on the side opposite the board overlap.
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Fire on side of the overlap as shown in Figure 19

The proposed construction comprises a full sheet of Maxilite board 60mm thick fixed to the wall with
fire on side of the board overlap and sealed with a 15mm fillet of FyreFLEX sealant on the outer
perimeter of the board and the inner perimeter of the opening as shown in Figure 19.

With FR 3981 specimen C, two layers of 30mm thick White Maxilite board total of 60mm thick x
1200mm long x 600mm wide were installed in a 120mm thick concrete slab covering a 1000mm x
400mm hole. The board was fixed to the exposed side of the slab with M12 x 100mm masonry anchors
at 200mm centres. The sealant is sealed on the internal perimeter of the opening.

Thermocouple 89 which measured the perimeter of the board 25mm from the concrete opening
reached a maximum temperature rise of more than 180°C at 189 minutes into the test. No integrity
failure was observed at the perimeter of the board for 241 minutes duration of the test.

It is expected that the addition of the sealant from the internal perimeter on the opening to the outer
board perimeter will result in a more effective seal. It is expected the thermocouples on the board
25mm from the inner perimeter of the opening will be able to maintain insulation performance for up
to 180 minutes.

It was observed in FSP 1991 that White Maxilite performs similarly to Grey Maxilite after 150 minutes.
It is expected that the 60mm Grey Maxilite will also achieve at least 180 minutes of insulation
performance at the perimeter.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation at the perimeter seal for up to 180 minutes when tested in accordance with AS 1530.4
—2014. A summary of the insulation performance of the Maxilite board is shown in Table B4.

Table B4: Summary of the insulation performance of whole Makxilite board installed in
masonry/concrete wall or concrete slab

. Insulation performance (minutes) Integrity (minutes)
Maximum White/Gre
Location Maxilite White Maxilite Grey Maxilite 1 v FRL
. Maxilite
board size
60mm 60mm 60mm
Board performance NA 240 240 240 NA
away from joints
At the pgrlmeter as 180 180 240 NA
per Figure 19
Overall performance | 1000mm
of Maxilite board X 60mm
with perimeter 1000mm 180 180 240 —
. . -/180/180
details shown in
Figure 19
At per!meter as per 240 240 240 NA
Figure 18
1000mm
Overall performance X
of Maxilite board 1000mm
. . 60mm
with perimeter 240 240 240
. . -/240/240
details shown in
Figure 18
At perlmeter as per 180 120 240 NA
Figure 18a
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. Insulation performance (minutes) Integrity (minutes)
Maximum White/Gre
Location Makxilite White Maxilite Grey Maxilite - v FRL
. Maxilite
board size
60mm 60mm 60mm
Overall performance
of Maxilite board 1000mm 60mm
with perimeter X 180 120 240 ) /M 0
details shown in 1000mm
Figure 18a

Perimeter performance of White and Grey boards overlapping plasterboard lined walls — Figure 20 -
AS 1530.4 — 2014 Section 10

The insulation criteria in Section 10 require that the penetration seal not exceed 180°K temperature
rise.

The proposed construction comprises a full sheet of Maxilite board of a total of 60mm thick fixed to
the fireside or non-side of plasterboard lined wall opening and sealed with a 15mm fillet of FyreFLEX
sealant on the outer perimeter of the board and the inner perimeter of the opening as shown in Figure
20.

With reference to FP 6251 (4), a layer of 60mm thick x 770mm wide x 565mm high Grey Maxilite board
was fixed to the exposed side of a 570mm wide x 365mm high opening in plasterboard lined wall with
10g screws at 200mm centres into the steel stud frame. 10mm FyreFLEX sealant was applied at the
outer perimeter of the board. The Maxilite board did not reach a maximum temperature rise of greater
than 180°K for the 122 minutes duration of the test. There was no integrity failure associated with the
perimeter of the penetration seal for up to 122 minutes.

With reference to FP 6202 (4), a layer of 60mm thick x 800mm wide x 610mm high Grey Maxilite board
was fixed to the exposed side of a 600mm wide x 410mm high opening in plasterboard lined wall with
10g screws at 200mm centres into the steel stud frame. 10mm FyreFLEX sealant was applied at the
outer perimeter of the board. The Makxilite board did not reach a maximum temperature rise of greater
than 180°K for the 122 minutes duration of the test. There was no integrity failure associated with the
perimeter of the penetration seal for up to 122 minutes.

With reference to FP 11935-001a.1, a layer of 60mm thick x 800mm wide x 800mm high Grey Maxilite
board was fixed to the unexposed side of a 675mm wide x 675mm high opening in plasterboard lined
wall with 10g screws at 150mm centres into the steel stud frame. 15mm FyreFLEX sealant was applied
at the outer perimeter of the board. The Maxilite board did not reach a maximum temperature rise of
greater than 180°K for the 180 minutes duration of the test. The thermocouple on the sealant between
the Maxilite board and the plasterboard measured a maximum temperature rise of 180°K at 170
minutes. There was no integrity failure associated with the perimeter of the penetration seal for up to
180 minutes.

It was observed in FSP 1991 that White Maxilite performs better than Grey Makxilite by approximately
15 minutes in terms of insulation performance up to 120 minutes. Therefore, the insulation
performance of Grey Makxilite can be applied to the White Maxilite

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation at the perimeter seal for up to 120 minutes when tested in accordance with AS 1530.4
—2014. A summary of the insulation performance of the Maxilite board is shown in Table B5.

Perimeter performance of White and Grey boards overlapping plasterboard shaft walls Figure 20 -
AS 1530.4 — 2014 Section 10

The insulation criteria in section 10 require that the penetration seal not exceed 180°K temperature
rise.
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The proposed construction comprises a full sheet of Maxilite board of a total of 60mm thick fixed to
the fireside or non-fire side of a plasterboard shaft wall (CH-stud type only) opening and sealed with
15mm fillet of FyreFLEX sealant on the outer perimeter of the board and the inner perimeter of the
opening as shown in Figure 20.

The proposed plasterboard shaft wall type is similar to the tested plasterboard wall as discussed above.
It is expected that the deflection of the shaftliner wall would be similar to the plasterboard lined stud
wall.

Therefore, it is expected that the fixity of the Maxilite board to the proposed wall types will be similar
to the plasterboard lined wall such the fire resistance at this junction will be the same as that discussed
above.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation at the perimeter seal for up to 120 minutes when tested in accordance with AS 1530.4
—2014. A summary of the insulation performance of the Maxilite board is shown in Table B5.

Table B5: Summary of the insulation performance of Makxilite board installed in plasterboard and
plasterboard shaft walls.

Insulation performance (minutes) Inil:egrlty
. (minutes)
Maximum
Location Maxﬂlt'e White Maxilite Grey Maxilite Whlte('Grey FRL
board size Maxilite
60mm 60mm 60mm
Board perfor.m.ance 240 240 240 NA
away from joints 800mm
Overall performance of wide x
Maxilite board with 800mm 60mm
; 12 12 12 .
perimeter details shown high 0 0 0 -/120/120
in Figure 20

Perimeter performance of White and Grey boards overlapping a Hebel wall - Figure 19 - AS 1530.4 -
2014 Section 10

The insulation criteria in section 10 require that the penetration seal not exceed 180°K temperature
rise.

The proposed construction comprises a full sheet of Maxilite board of a total of 60mm thick fixed to
the fireside or non-side of plasterboard lined wall opening and sealed with 15mm fillet of FyreFLEX
sealant on the outer perimeter of the board and the inner perimeter of the opening as shown in Figure
19.

With FRT 180357.1 specimen F, a layer of 60mm thick x 450mm wide x 530mm high Grey Maxilite
board was fixed to the exposed side of a 250mm wide x 325mm high opening in a 75mm thick single
caged Hebel wall with 10g x 100mm screws at 250mm centres. 15mm FyreFLEX sealant was applied at
the outer perimeter of the board. There was no integrity failure associated with the perimeter of the
penetration seal for up to 121 minutes. One of the perimeter thermocouples of the board at the
opening measured a temperature rise of greater than 180°K at 89 minutes.

The other perimeter thermocouple only reached a temperature rise of greater than 180°K at 118
minutes. The first failure at 89 minutes is then associated with hot gases instead of general board
temperature. The proposed addition of intumescent to the inner perimeter of the opening will delay
the temperature rise at this location and thus allow this location to maintain insulation for at least 90
minutes.

With FSP 1913 specimen 2, a layer of 60mm thick x 750mm wide x 450mm high White Maxilite board
was fixed to the unexposed side of a 550wide x 250mm high opening in a 75mm thick single caged
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Hebel wall with 10g x 100mm screws at 200 - 350mm centres. The opening was lined with a 75mm x
50 x 1.2mm slotted channel on all four sides. 15mm FyreFLEX sealant was applied at the outer
perimeter of the board. There was no integrity failure associated with the perimeter of the penetration
seal for up to 121 minutes.

Based on the observation of nonfireside fixing of Makxilite in a concrete slab and plasterboard wall
discussed above, it is expected that the insulation performance of the Maxilite board, when fixed onto
the unexposed side, is at least 30 minutes better than when it is fixed onto the fireside.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation at the perimeter seal for up to 90 minutes when tested in accordance with AS 1530.4 —
2014. A summary of the insulation performance of the Maxilite board is shown in Table B6.

Table B6: Summary of the insulation performance of the whole Makxilite board installed in the Hebel
wall

FCO- 2586 Revision E

Insulation performance Integrity
inut inut
Maximum (minutes) (minutes)
Location Maxilite White - White/Grey FRL
board size Maxilite Grey Manilite Maxilite
60mm 60mm 60mm
Board perfor.m.ance 240 240 220 NA
away from joints
Overall 750mm
performance of wide x
Maxilite board 450mm high 60mm
12 R
with perimeter 30 A 0 -/90/90
details shown in
Figure 19

Perimeter integrity performance of White and Grey boards butting up to an opening in a wall or a
floor — Figures 22 and 23 - AS 1530.4 — 2014 Section 10

The proposed construction comprised a 60mm thick Maxilite board fixed to an opening in the various
walls that are orientated in the same manner as the proposed Figure 22 when exposed to fire from
below and Figure 23 when exposed to fire from either side.

The proposed detail in Figure 22 was tested in FSH 2076 Detail 15 and was able to hold together
without forming gaps for up to 120 minutes as shown by the steady temperature rises around these
junctions for up to 130 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity at
the perimeter seal for up to 120 minutes.

The proposed Figure 23 is similar to the proposed Figure 22 except the Maxilite board is orientated
vertically instead of spanning horizontally.

It is expected that when hanging vertically, the Maxilite board will be under tension, which may result
in board cracking at the joints or across the board.

With reference to FSH 2076, 40mm thick x 1500mm long x 1200mm wide Grey Maxilite boards and
40mm thick x 1500mm long x 1100mm wide White Maxilite boards were hung vertically from Unistrut
support.

From the thermocouple readings on these boards and at the top of the board junctions, it can be
concluded that no joints opened up and the boards were able to remain intact for at least 120 minutes.
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The proposed construction comprises the inclusion of a 60mm White and Grey Maxilite board in place
of the 40mm White and Grey Makxilite board. The thicker Maxilite board is expected to improve the
rigidity of the junction detail and thus improve the integrity performance of the detail.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
integrity performance of the 60mm thick Maxilite board for up to 120 minutes based on design when
tested in accordance with AS 1530.4 — 2014.

Perimeter insulation performance of White and Grey boards butting up to an opening in a wall or a
floor — Figures 22 and 23 - AS 1530.4 — 2014 Section 10

The insulation criteria in section 10 require that the penetration seal not exceed 180°K temperature
rise.

The proposed construction shown in Figure 22 is similar to the perimeter detail as tested in FSP 1907,
specimen 3 except with the addition of a 30mm thick Maxilite strip on the fireside and the inclusion of
a thicker 60mm thick Grey and White Maxilite fixed to a masonry/concrete wall with steel angle on
non-fireside and sealant on the fireside.

With reference to FSP 1907, specimen 3 comprised a 40mm Grey Maxilite board fixed to a masonry
opening with an angle on the unexposed side and sealant on the exposed side. The angle failed
insulation at 60 minutes.

Specimen 4 comprised a 40mm Grey Maxilite board fixed to a masonry opening with an angle on the
unexposed side and a 30mm thick strip of Grey Maxilite board on the exposed side. The angle failed
insulation at 31 minutes.

The significance of the above test demonstrates that sealant is crucial in preventing hot gas from
heating up the angle.

Also, it is expected that when a 30mm thick Maxilite strip or 9mm orbit board is added to the exposed
side of specimen 3, it will provide up to 60 minutes of insulation performance so as to slow down the
heating of the angle such that it will maintain insulation for up to 90 minutes.

The proposed variation included the 60mm thick Maxilite board with a 30mm Makxilite strip or 9mm
orbit board. It is expected that the 50% increase in main Maxilite board thickness from 40mm to 60mm,
combined with the additional 30mm Maxilite strip or 9mm orbit board, will still allow the angle on the
unexposed side to maintain insulation for up to 120 minutes.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
insulation performance of the 60mm thick Maxilite board for up to 120 minutes when tested in
accordance with AS 1530.4 — 2014.

The proposed Figure 23 is similar to the proposed Figure 22 except the Maxilite board is orientated
vertically instead of spanning horizontally.

It is expected that the horizontal position puts more load on the fixings than when in a vertical position
and so makes the junction shown in Figure 22 more onerous than that in Figure 23. Therefore, the
above discussions are applicable to Figure 23.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
insulation performance of the 60mm thick Maxilite board for up to 120 minutes when tested in
accordance with AS 1530.4 — 2014.

Integrity and insulation performance of butt joints with no cover strip over face fixed White and Grey
Mayxilite boards - Figure 21 - AS 1530.4 — 2014 Section 10

The proposed construction comprises a 60mm thick Maxilite board faced fixed to support construction
and joined together ina 5 - 10mm wide butt joint that is fully filled with FyreFLEX sealant as per Figure
21.

These joints are not considered control joints, rather they are butt joints resulting from the practical
installation of penetrations like cable trays.
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Butt joint when face fixed to a concrete floor

With FR 3981 specimen C, two layers of 30mm thick White Maxilite board with a total of 60mm
thickness and 1200mm long x 600mm wide were installed horizontally in a concrete slab covering a
1000mm x 400mm hole. The board had a 200mm long section of 10mm wide butt joint filled with
10mm deep mastic. The thermocouple No. 121 which was placed on the top of the butt joint measured
insulation at 159 minutes into the test, and a red glow was observed at the joint at 195 minutes.

When tested to AS 1530.4 -2014, thermocouple 121 would not have been placed on the butt joint but
next to it and therefore would have measured a cooler temperature.

With up to 15 minutes of margin on integrity and 39 minutes margin on insulation, it is expected that
the Maxilite butt joint in the board will be able to maintain integrity for up to 180 minutes and
insulation for up to 120 minutes when tested in accordance with AS 1530.4 -2014.

Butt joint when face fixed to masonry/concrete wall

The tested joint in FR 3981 specimen C was horizontally orientated. The furnace pressure imposed on
a horizontally orientated specimen is 20Pa while the furnace pressure imposed on a vertically
orientated specimen is between 15-20Pa depending on the location of the specimen. Therefore, the
result for FR 3981 specimen C butt joint is also applicable to a vertically orientated specimen.

Based on the performance of the Grey Maxilite and White Maxilite discussed above, it is expected that
the Grey Maxilite will be able to maintain integrity for up to 180 minutes and insulation for up to 120
minutes when tested in accordance with AS 1530.4 -2014.

Butt joint when face fixed to a plasterboard wall

With reference to FP 11935-001a.1, a layer of 60mm horizontally x 800mm high x 800 thick vertically
orientated Grey Maxilite was installed on the non-fire side of a 675 x 675mm opening in a plasterboard
stud wall with 10g x 100mm steel screw at 150mm ctrs. on the horizontal edge and 200mm on the
vertical edge. The board had two sections of the butt joint that was normally 235mm long x 5mm wide
and filled to full depth with FyreFLEX sealant. No integrity failure was associated with the joint for 180
minutes duration of the test. The joint was able to main insulation for 180 minutes duration of the
test. However, it is observed that the location of the thermocouple on the Maxilite joint was not in the
clear opening of the plasterboard opening, and so was a shield from the furnace by the plasterboard
wall.

The above test demonstrated the deflection of the plasterboard wall would not open up the butt joint
for up to 180 minutes.

Based on the above, it is expected that the Maxilite butt joint in the plasterboard will be able to
maintain integrity and insulation for up to 120 minutes when tested in accordance with AS 1530.4 -
2014.

Butt joint when face fixed to Hebel wall

The deflection of a 75mm thick Hebel wall for up to 90 minutes is similar to that of a plasterboard wall
and therefore the results for the plasterboard wall discussed above can be applied to Hebel walls for
up to 90 minutes.

Based on the above, and with 90 minutes margin in insulation, it is expected that the proposed
construction will not detrimentally affect the integrity and insulation performance of the 60mm thick
Maxilite board for up to 90 minutes based on design when tested in accordance with AS 1530.4 —2014.
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Integrity and insulation performance of butt joints with a cover strip over aperture fixed White and
Grey Maxilite boards - Figures 21a and 21b - AS 1530.4 — 2014 Section 10

The proposed construction comprises a 60mm thick Maxilite board aperture fixed to support
construction and joined together in a 5 - 10mm wide butt joint that is fully filled with FyreFLEX sealant
and covered with a Maxilite or orbit board cover strip as per Figures 6, 21a and 21b.

When the aperture is fixed to an opening in a wall/floor, the Maxilite board joint is less stable
compared to the face fixed board discussed above.

The proposed construction in Figures 6 and 21a was tested in FSP 1907 specimen 1. The specimen
comprised a 40mm Grey Maxilite board aperture fixed to an opening in a slab and had a 0-5mm butt
joint protected on the fireside with a 30mm strip of Grey Maxilite board and seal with sealant on the
fireside and in the butt joint. The specimen was able to maintain integrity and insulation for 121
minutes without any signs of failure.

The proposed 60mm Makxilite board would increase the depth of sealant and therefore increase the
insulation performance of this junction.

The proposed construction also comprises joints in the vertically orientated boards. It is expected that
the joint detail would also be able to maintain integrity and insulation for up to 120 minutes when
exposed to fire from either direction when tested in accordance with AS 1530.4 -2014.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
integrity and insulation performance of a minimum 60mm thick Maxilite board for up to 120 minutes
based on design when tested in accordance with AS 1530.4 — 2014

Integrity and insulation performance of butt joints with overlapping boards White and Grey Maxilite
boards is face fixed - Figure 21c - AS 1530.4 — 2014 Section 10

The proposed construction comprises two layers-of minimum 30mm thick Maxilite board faced fixed
to support construction and joined together in'a 0-5mm wide butt joint that is fully filled with FyreFLEX
sealant as per Figure 21c.

With reference to EWFA 51894700.1, the specimen comprised a 60mm Grey Maxilite board that had
a butt joint that was covered on the unexposed side by a 100mm wide x 9mm thick orbit board which
was fixed with 8g x 40mm long screws. The FyreFLEX sealant was applied to the underside of the orbit
board. Thermocouple 18 which was located on the orbit board did not fail insulation for the 240
minutes duration of the test and measured a maximum temperature rise of 163°C. The 60mm Grey
Maxilite board measured a maximum temperature rise of 155°C by the end of 240 minutes.

The significance of this result demonstrated that a 9mm orbit board when covering a joint in a 60mm
thick Maxilite board, would allow the thermocouple on top of the board to be able to maintain
insulation for up to 240 minutes.

It is expected that the proposed minimum 30mm thick Maxilite board when face fixed over the first
layer of Maxilite board would function in the same manner.

The proposed construction also comprises the reduction of the first layer of the Maxilite board from
60mm to 30mm. This would reduce the sealant depth of the joint leading to earlier insulation failure.
It is expected that the 17°C margin would allow for a 30mm reduction in sealant depth given the joint
gap is small.

The proposed construction also comprises joints in the vertically orientated boards. It is expected that
the joint detail would also be able to maintain integrity and insulation for up to 240 minutes when
exposed to fire from either direction when tested in accordance with AS 1530.4 -2014.

Based on the above, it is expected that the proposed construction will not detrimentally affect the
integrity and insulation performance of a minimum 60mm thick Maxilite board for up to 240 minutes
based on design when tested in accordance with AS 1530.4 — 2014
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Increase in Maxilite board and opening size

The proposed construction would also require the increase of board size to a full sheet of Maxilite
overlapping 100mm on each side of the opening or aperture fixed within the opening. This would result
in the Maxilite board being as large as 2000mm long x 1160mm wide for a 60mm thick Grey Maxilite
board or 1500mm long x 1000mm wide for a 60mm thick White Maxilite board.

The increase in the size of the Maxilite board spanning over a larger opening may result in earlier
integrity and insulation failure at either the perimeter junctions or the butt joint junctions.

When the Maxilite board overlaps an opening as a single sheet with or without butt joints, the board
is expected to remain intact with self-weight for up to 240 minutes based on design.

Confidence is found in FSP 1991 where two 1180 x 460 x 60mm thick grey and white Maxilite board
with a slot cut across at the centre line of each board was able to remain intact with self-weight for up
to 240 minutes and with additional weight on board for up to 260 minutes.

When the Maxilite board overlaps an opening and has a butt joint or is fitted in an aperture with a strip
covering a butt joint in the board, it is expected that the larger sheet size may result in the earlier
formation of gaps at the perimeter or butt joints. However, given the stability of the Maxilite board
demonstrated in FSP 1991, it is expected the increase in sheet size won’t-have a significant effect on
the performance of the junction details for up to 120 minutes.

Based on the above, it is expected that the proposed construction would also be able to maintain
integrity and insulation for up to 120 and 240 minutes based on design when tested in accordance with
AS 1530.4 -2014.

B.4 Maxilite board as a boxout construction

The proposed Maxilite boxout construction shall be evaluated under integrity and insulation criteria
relevant to the constructions outlined in AS 1530.4-2014 Section 10. It is required that the floor support
construction and the wall construction each have a tested or assessed FRL. The proposed construction
is shown in Figures 24 -33.

It is required that

e Wall and floor separating elements supporting the penetration seals shall be supported by a
test, assessment or appropriate design to achieve the required FRL when including an opening
e The Maxilite boxout construction shall comprise
o Located on the underside of the slab, not on top of the slab
o A minimum of 60mm thick grey or white Maxilite board (made from 2 x 30mm or 2 x
40mm or 1 x 60mm layers of Maxilite board) for the face with penetrations
o A minimum of 40mm thick grey or white Maxilite board (made from 2 x 30mm or 1 x
40mm layers of Maxilite board) for the face without penetrations
o The size of each face allowed is limited to an area of no greater than 2.32m? with or
without joints for -/120/120.
o Angles shall be positioned inside the box only
o Cover strips shall be outside of the box only
o Where 2 sheets of Maxilite are used it is required at least one sheet is staggered at the
corner.
o The inclusion of Plastic Skeleton Connectors made from LDPE between metal angles
shown in Figures 26a-26d
e Generally, services that penetrate the boxout shall be supported independently of the Maxilite
board, whether penetrating on the vertical or the horizontal face of the box. This includes
services listed in Tables 3-11
e  Where services that penetrate the boxout are of minimal weight, they may be supported by
Makxilite board only, these include

FCO- 2586 Revision E 125 of 153

Copyright CSIRO 2023© This report may only be reproduced in full. Alteration of this report without written authorisation from CSIRO is forbidden.



Copper and steel pipes £ 32mm OD
Threaded rod < 10mm OD
Up to 2 x CAT 6 cables
Up to 2 x Firesense cables
Up to 2 x TPS cables
Up to 1 bundle of 100 strand telecommunication cables
o FyreBOX as per Table 7 and Table 11
e Penetrations in Maxilite board shall be limited to the zone shown in Figure 34
e Services shall be spaced by a minimum of 40mm

O O O O O O

The proposed Maxilite boxout construction shares many of the construction details as that for the
ceiling systems discussed above. Therefore, the discussions for junction details for the ceiling system
also apply to the boxout construction. A few differences will be discussed below.

Figure 27-28 boxout construction without penetration

The proposed construction comprises a 2, 3, 4 and 5 side boxed out configuration as shown in Figures
24-26, with penetration in the vertically or horizontally orientated Maxilite 60mm boards and then
through the floor construction above, and exposure to fire from outside the box. The FRL is applied
from outside the boxout construction to the top of the floor construction as per Figures 27-28.

The proposed boxout construction requires at least one section of the Maxilite board box to be
attached to the concrete slab above. It is expected that when hanging vertically, the Maxilite board
will be under tension, which may result in board cracking at the joints or across the board.

With reference to FSH 2076, 40mm thick x 1500mm long x 1200mm wide Grey Makxilite boards and
40mm thick x 1500mm long x 1100mm wide White Makxilite boards were hung vertically from Unistrut
support.

From the thermocouple readings on these boards and at the top of the board junctions, it can be
concluded that no joints opened up and the boards were able to remain intact for at least 120 minutes.

The proposed boxout construction requires at least one section of the Maxilite board box to be
attached to the concrete slab above while the other sections of the Maxilite board are to be attached
to a wall. When the wall deflects towards or away from the fire, it will destabilise the Maxilite to wall
junction and Maxilite to Maxilite the corner detail resulting in earlier integrity failure.

With reference to FSH 2076, a multi-board Z shaped configuration of Maxilite ceiling as shown in Figure
11 was tested. The upper end of the Z shaped Makxilite ceiling was attached to a thick plasterboard wall
while the lower part of the Z shaped Maxilite ceiling was attached to a masonry wall. The structure
was able to remain intact for at least 120 minutes. It is expected that this tested multi-board Z shaped
configuration would subject its joints to more force than the proposed single sheet boxed out
configurations:.

Itis therefore expected that the proposed construction will be able to maintain integrity at the junction
between the Maxilite board and the wall as well as from Makxilite to Maxilite for up to 120 minutes
when exposed to the furnace from outside the Maxilite board.

Another critical detail associated with this type of construction is the performance of the board at the
corner junctions, particularly when three angles interface at a corner as shown in Figure 26. When
heated, these angles could expand and open up the joints leading to integrity failure.

With reference to FSH 2076, Detail 15, a similar junction detail was tested where a 30mm thick white
Maxilite was butted up to a 40mm thick grey Maxilite board, and both butted up to a masonry wall.
The gaps between the angles were around 20mm. At the end of the 136 minutes test, this corner was
shown to be intact with minor cracks away from the corners.

These cracks may be due to the expansion rate of the steel angles, stretching the board at the fixing
locations. The cracks may lead to a small amount of furnace gas through into the box.
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The proposed construction comprises gaps between the service and surrounding construction to be
less than 12mm and would therefore have its insulation performance measured on the top of the floor
construction. Therefore, any small amount of furnace gas coming through the corner junction would
not be expected to be able to result in any flaming or cotton pad failure at the floor opening. It is
therefore expected that the proposed construction will be able to maintain integrity at the floor
construction level for up to 120 minutes when exposed to a furnace from outside the Maxilite board.

Based on the above, it is expected the proposed boxout construction would allow the unexposed face
of the floor construction to maintain integrity and insulation for up to 120 minutes when tested in
accordance with AS 1530.4 -2014.

Figure 30 boxout construction without penetration

The proposed construction comprises a 2, 3, 4 or 5 side boxed out configuration as shown in Figures
24-26, with penetration in the vertically or horizontally orientated 60mm Maxilite boards and then
through the wall construction, and exposure to fire from outside the box. The FRL is applied from
outside the boxout construction to the other side of the wall as per Figure 30.

The proposed Figure 30 is similar to the Figures 27-29 construction discussed above in its angle
exposure and the location of insulation measurement. Therefore, the discussion above also applies to
Figure 30.

Based on the above, it is expected the proposed boxout construction would allow the unexposed face
of the wall construction to maintain integrity and insulation for up to 120 minutes when tested in
accordance with AS 1530.4 -2014.

Figure 31 boxout construction without penetration

The proposed construction comprises a 2, 3, 4 or 5 side boxed out configuration as shown in Figures
24-26, with penetration in the vertically or horizontally orientated 60mm Maxilite boards and then
through the wall construction, and exposure to fire from either outside the box or from the other side
of the wall. The FRL is applied from outside the boxout construction to the other side of the wall as per
Figure 31.

When fire exposure is from the box side, the proposed Figure 31 is similar to the Figure 30 construction
discussed above in its angle exposure and the location of insulation measurement. Therefore, the
discussion above also applies to Figure 31.

When fire exposure is from the wall side, it is expected that the heat through the opening in the wall
into the box would be less severe than when the angles are direct exposure to the furnace. Confidence
in the ability of this junction to remain intact is found in FSH 2076 where a two angle junction is held
together with two perpendicular 40mm thick grey Makxilite boards again a plasterboard wall. The
angles were tested on the exposed side of the ceiling construction. This junction was able to maintain
integrity for up to 120 minutes as demonstrated by the temperature profile of the thermocouples
located near the top cover strips not showing any sudden spike in temperature near the junction.

Based on the above, it is expected the proposed boxout construction would allow the unexposed face
of the wall construction to maintain integrity and insulation for up to 120 minutes when tested in
accordance with AS 1530.4 -2014.

Figure 8 33 boxout construction without penetration

The proposed construction comprises a 2, 3, 4 or 5 side boxed out configuration as shown in Figures
24-26, with penetration in the vertically or horizontally orientated 60mm Maxilite board on the box
side and then through the wall construction opening protected with another 60mm thick Makxilite
board, and exposure to fire from either outside the box or from the other side of the wall. The FRL is
applied from outside the boxout construction to the other side of the wall as per Figure 33.

When fire exposure is from the wall side, it is expected that the 60mm thick Maxilite board on the wall
opening will provide up to 120 minutes of integrity and insulation performance at the wall junction as
discussed above in Section B3.
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When fire exposure is from the box side, the proposed Figure 33 is similar to the Figure 30 construction
discussed above in its angle exposure and the location of insulation measurement. The only difference
is the additional 60mm thick Maxilite board on the wall opening which will provide up to 120 minutes
of integrity and insulation performance at the wall junction.

Based on the above, it is expected the proposed boxout construction would allow the unexposed face
of the wall construction to maintain integrity and insulation for up to 120 minutes when tested in
accordance with AS 1530.4 -2014.

Figure 27-33 boxout construction with penetration

The proposed construction comprises either reactive or non-reactive passive fire protection materials
protecting services that penetrate the Maxilite boxout construction.

The reactive passive fire protection materials include

- Trafalgar Fyrechoke collar
- FyrePEX sealant
- Trafalgar FyreBOX

The non-reactive passive fire protection materials include

- Twrap/Fyrewrap with FyreFLEX sealant
- FyreFLEX sealant

The primary factor dictating whether this projection material will function is the amount of furnace
exposure they receive when installed in the Maxilite boxout construction.

For the reactive passive fire protection materials proposed in the cases as shown in Figures 27, 30 and
33, the fire exposure on these fire protection materials is the same or more severe than a regular fire
test which can aid the performance of these systems.

For Figures 27 and 30, the collar on the outside of the boxout construction would be exposed to the
regular furnace condition while the collarinside the box would be activated earlier due to the hotter
air temperature side of the boxout construction compared to laboratory temperatures in a regular
test. This would aid the closure of the plastic pipes like uPVC, Pex and Pex-al-Pex pipes as well as
services inside of a FyreBOX.

For Figure 33, it is expected that the collar on the outside of the boxout construction would be exposed
to the regular furnace condition while the collar on the flat penetration seal would act to move the
unexposed side pipe thermocouples further down the pipe resulting in a slight improvement of
insulation performance.

For the non-reactive passive fire protection materials proposed in the cases as shown in Figures 28,
39, 31 and 32, the fire protection materials are not as impacted by shielding as the reactive passive fire
protection materials, and so are expected to function in the same manner when fully exposed, partially
exposed or shielding from the furnace heat. Although the fire exposure on these fire protection
materials is the same or more severe than a regular fire test which can result in a hotter specimen, the
measurement of the performance of services is further away from the site of penetration in the
Maxilite board. This will improve the overall performance of services like non-insulated metal pipes,
insulated metal pipes, cable trays and metal rods.

B.5 Inclusion of service penetrations in a vertical Maxilite penetration seal

The proposed construction shall be for services penetrating the vertical faces of a Maxilite as described
in sections 3.2-3.5 of this report and subject to the following variations:

e The minimum thickness of the Maxilite board shall be 60mm
e Inclusion of services as shown in Tables 2-7 and Figures 35-45
e Sealant to the full depth of the Maxilite penetration seal
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e The gap between penetration and the Makxilite penetration seal is as shown in Tables 2-7

e  Minimum 40mm separations between service penetrations

e Twrap around services to overlap itself by 50mm, held in place with aluminium foil tape and
tied off with min 4.6mm wide stainless steel cable ties

e Inclusion of 100mm width Makxilite pad around pipe penetrations

Inclusion of Appendix D1 power cables

The proposed construction comprises Appendix D1 power cables through Maxilite as shown in Figure
35.

With reference to FP 11935-001 specimen 3, a set of Appendix D 1 cable on a 300mm wide x 47mm
deep cable tray penetrated a 60mm thick vertical Grey Maxilite board and was protected with 50mm
x 50mm fillets on each side of the board and wrapped in 300mm length of Twrap on each side. The
specimen did not fail integrity for 180 minutes and failed insulation at 144 minutes.

It was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FP 11935-001, specimen 1 can be applied to the White Maxilite board.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
180 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014
and assessment in accordance with AS 4072.1 -2005

Inclusion of communication cables
The proposed construction comprises communication cables through Maxilite as shown in Figure 36.

With reference to FRT 180323 specimen G, 2 x CAT6 cables, 2 x 2.5mm? 2C+E electrical cables and 2 x
Firesense TPS cables penetrated a 30mm hole in a 78mm thick Speedpanel wall. The penetration was
protected with full depth of FyreFLEX sealant and a 30mm x 30mm fillet on each side of the wall. The
specimen maintained integrity and insulation for 121 minutes without failure.

Up to 4 x TPS cables

The proposed variation comprises 4 x TPS cables (2 x 2.5mm? 2C+E electrical cables) in a 60mm Maxilite
vertical penetration seal.

This variation would reduce the support construction thickness by 15mm, which will result in higher
temperature measurement on the cables on the unexposed side due to a shorter conductive path from
the furnace to the thermocouple measurement point on the unexposed side. However, the proposed
300mm length of Twrap to the cables on each side of the wall will provide thermo-insulation to the
cables at the penetration and move the points of thermocouple measurement on the cables to 285mm
further thanthat in 180323 specimen G. Also, the proposed increase of fillet size to 50mm on each
side of the penetration will provide further protection to the penetration, minimising the flow of
furnace gas through the penetration.

Confidence in the Grey or White Makxilite’s ability to maintain insulation at the penetration is provided
by FP 11935-001 specimen 3 which had more volume of copper wiring penetrating a 60mm thick
Maxilite and was able to maintain insulation for 120 minutes when tested in accordance with AS 1530.4
— 2014 and assessment in accordance with AS 4072.1 -2005

Up to 20 x Cat6e and Firesense cables

The proposed variation comprises 20x CAT6e UTP data cables or 20 x Firesense in a 60mm Maxilite
vertical penetration seal.

With reference to FSP 2106 specimen 4, 10x CAT6e UTP data cables and 10 x Firesense TPS 1.5mm?
twin ore copper cables with a nominal 6mm diameter penetrated a nominal 80mm diameter opening
in a 60mm thick Grey Maxilite board. The annular gap between the cables and the Maxilite board was
sealed to full depth and finished with a 20 x 20mm fillet of FyreFLEX. The cables were then wrapped
with 300mm of Twrap on each side, with a 50mm overlap on the longitudinal joint. The specimen
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maintain integrity for 241 minutes of the test and failed insulation at 138 minutes on the sealant on
the unexposed side.

Though tested in a horizontal orientation, its result is applicable to a vertical orientation as the furnace
pressure in the horizontal orientation is slightly higher than when tested in a vertical orientation and
so will induce earlier integrity failure if gap forms at the penetration seal.

The proposed variation would allow the cable to be wrapped on each side of the wall as well as have
a greater size of fillet on each side of the wall. Both of these factors would allow the specimen to
perform better than that tested in FSP 2106.

As discussed above, it is expected that White coloured Maxilite would perform slightly better thermally
than Grey Maxilite, therefore it is expected that when testing White Maxilite, the proposed cable
penetrations would also maintain insulation on the Maxilite board for up to 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005

Up to 8 Eltech VRF cables

The proposed construction comprises up to 6 Eltech VRF cables penetrating in a 60mm Maxilite board
protected in the same manner as the Cat6e cables discussed above.

The proposed Eltech VRF cables are of similar construction to the tested CAT 6 cables in that it
comprises stands of copper wire protected with PVC sheath and bundled inside PVC insulation,
However, Eltech VRF cables are slightly larger in copper wire diameter and overall cable. Therefore, it
is expected that the Eltech VRF cables are more conductive than the CAT 6 cables.

Since the proposed number of Eltech VRF cables is much less than that tested in FSP 2106 specimen 4,
it is expected that the large margin in performance will allow these cables to perform in the same
manner as the cables discussed above.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN100 — up to 180 minutes integrity performance

The proposed construction comprises copper pipes up to DN100 penetration through Maxilite as
shown in Figure 38 with protection as per Tables 2 and 3.

With reference to FP.11935-001, specimen 1 comprised 101mm OD x 1.65mm wall thickness copper
pipe penetrated a vertically orientated 60mm Grey Maxilite board. FyreFLEX sealants filled the 5mm
annular gap to the full depth of the board. 50x50mm fillet of FyreFLEX sealant was applied to each side
of the penetration. 420mm length of Twrap was applied to the exposed side of the pipe and 600mm
length of Twrap was applied to the unexposed side of the pipe. The specimen maintain integrity for
180 minutes and failed insulation on the Maxilite board at 88 minutes. At 120 minutes, the
temperature rise on the pipe 25mm away from the wrap was 160°C. The wrap’s temperature rise at
120 minutes was only 170°C.

The proposed variation comprises a localised increase of Maxilite penetration seal thickness by 30mm,
which is expected to provide an additional 60 minutes of insulation performance to the Maxilite board
at the penetration, allowing the penetration to maintain an insulation performance of up to 120
minutes.

It was observed in FSP 1991 that White Makxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FP 11935-001, specimen 1 can be applied to the White Maxilite board.

FP 11935-001, specimen 1’s test result may be applied to all copper pipes having outside diameters
not greater than the tested diameter, and wall thicknesses, not more than the tested thickness as
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these pipes would have less cross sectional area than that tested and so will have less material for
conduction of heat from the furnace to the unexposed side.

With reference to FRT 180392.1, specimen F comprised a 114.65mm OD x 4.58mm wall thickness steel
pipe penetrated a 116mm plasterboard lined stud wall. FyreFLEX sealants filled the 6mm annular gap
to full depth on each side. 15x15mm fillet of FyreFLEX sealant was applied to each side of penetration
and then a 400mm length of Twrap was applied on each side, with a 50mm overlap on the Twrap. The
specimen maintained integrity and insulation for 130 minutes without failure. The pipe temperature
rise at 120 minutes was only 159°C.

Based on a calculation, when the wall thickness is decreased to 60mm thick and the wrap length on
each side of the wall is increased to 450mm length, the pipe temperature rise at 120 minutes will be a
maximum of 165°C.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 180 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 —
2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to NB100 — up to 180 minutes integrity performance

The proposed construction comprises steel pipes up to NB100 penetration through Maxilite as shown
in Figure 38a with protection as per Table 3.

With reference to FRT 210025 specimen H(1) comprised 113mm OD x 4.8mm wall thickness steel pipe
penetrated a horizontally orientated 60mm grey Maxilite board. FyreFLEX sealants filled the 13mm
annular gap to the full depth of the board. 50x50mm fillet of FyreFLEX sealant was applied to the
unexposed side of penetration and then a 450mm length of Twrap was applied to the unexposed side
of the pipe. The specimen maintain integrity for 240 minutes and failed insulation on one location of
the Maxilite board at 143 minutes.

Although tested, horizontally, the stiff nature of the metal pipe allows the result of FRT 210025
specimen H(1) to be applied when the Maxilite board is orientated vertically. The proposed
construction would also have the wrap on the fire side which will act to slightly decrease the unexposed
face pipe temperature.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 180 and 120 minutes respectively when tested in accordance with AS 1530.4
— 2014 and assessed in accordance with AS 4072.1 -2005.

Inclusion of copper and steel pipes up to DN50 - up to 180 minutes integrity performance

The proposed construction comprises copper and steel pipes up to DN50 penetration through Maxilite
as shown in Figure 37 with protection as per Tables 2 and 3.

With reference to FRT 180392.1, specimen B comprised a 50mm OD x 1.22mm wall thickness copper
pipe penetrated a 116mm plasterboard lined stud wall. FyreFLEX sealants filled the 5mm annular gap
to full depth on each side. A 15x15mm fillet of FyreFLEX sealant was applied to each side of penetration
and then a 300mm length of Twrap was applied on each side, with no overlap of Twrap. The specimen
maintain integrity for 240 minutes and failed insulation on one location of the wrap at 116 minutes. At
120 minutes, the temperature on the pipe 25mm away from the wrap was 143°C.

With reference to FRT 180392.1, specimen A comprised a 50mm OD x 1.22mm wall thickness copper
pipe penetrated a 116mm plasterboard lined stud wall. FyreFLEX sealants filled the 5mm annular gap
to full depth on each side. 15x15mm fillet of FyreFLEX sealant was applied to each side of penetration
and then a 350mm length of Twrap was applied on each side, with a 100mm overlap on the Twrap.
The specimen maintained integrity and insulation for 130 minutes without failure. The wrap
temperature at 120 minutes was only 161°C.

Based on the comparison between FRT 180392.1, specimen A and B, it can be concluded that the
failure of Specimen B wrap was due to the lack of overlap of Twrap and thus resulted in leakage of
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furnace gas from the Twrap. If specimen B had a 100mm Twrap overlap, it is expected that the
specimen would have maintained insulation for up to 120 minutes.

The proposed reduction of wall thickness from 116mm to 60mm thick would increase the temperature
of the pipe on the unexposed side. However, with the additional 150mm of Twrap on each side of the
wrap, the pipe temperature on the unexposed side will allow it to maintain insulation for 120 minutes
based on a calculation.

Confidence in the ability of the Makxilite penetration seal to maintain insulation for 120 minutes is
provided by the above discussion for DN100 copper pipes, which are larger and thus will radiate more
heat through to the Maxilite support construction than the proposed 50mm copper pipes.

Based on the above, it is expected that all copper pipes up to DN50 will be able to maintain integrity
for up to 180 minutes and insulation for up to 120 minutes.

FRT 180392.1, specimen B’s test result may be applied to all copper pipes having outside diameters
not greater than the tested diameter, and wall thicknesses not more than the tested thickness as these
pipes would have less cross sectional area than that tested and so will have less material for conduction
of heat from the furnace to the unexposed side.

Although the proposed steel pipe has greater wall thickness than the copper pipe, it’s lower thermal
conductivity would allow it to performance similarly or better than the copper pipe of the same size.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 180 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 —
2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to DN50 — up to 90 minutes integrity performance

The proposed construction comprises steel pipes up to DN50 penetration through Makxilite as shown
in Figure 37 with protection as per Table 3a.

With reference to FRT 180392.1, specimen B comprised a 50mm OD x 1.22mm wall thickness copper
pipe penetrated a 116mm plasterboard lined stud wall. FyreFLEX sealants filled the 5mm annular gap
to full depth on each side. A 15x15mm fillet of FyreFLEX sealant was applied to each side of penetration
and then a 300mm length of Twrap was applied on each side, with no overlap of Twrap. The specimen
maintain integrity for 240 minutes and failed insulation on one location of the wrap at 116 minutes. At
120 minutes, the temperature onthe pipe 25mm away from the wrap was 143°C.

The proposed reduction of wall thickness from 116mm to 60mm thick would increase the temperature
of the pipe on the unexposed side. However, as steel have a lower thermal conductivity compared to
copper as well as a 26 minute margin in insulation performance, it is expected the proposed
construction will be able to maintain insulation for 90 minutes based on a calculation.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 90 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN150 — up to 180 minutes integrity performance

The proposed construction comprises copper pipes up to DN150 penetration through Maxilite as
shown in Figure 39 with protection as per Table 2.

With reference to FP 11935-001, specimen 2 comprised 150mm OD x 1.8mm wall thickness copper
pipe penetrated a vertically orientated 60mm Grey Maxilite board. FyreFLEX sealants filled the 5mm
annular gap to the full depth of the board. 50x50mm fillet of FyreFLEX sealant was applied to each side
of penetration. 2 layers of 420mm length of Twrap were applied to the exposed side of the pipe and
1100mm length of Twrap was applied to the unexposed side of the pipe with an additional 300mm
length of Twrap on top of the first layer at the penetration. The specimen maintain integrity for 180
minutes and failed insulation on the Maxilite board at 104 minutes. At 120 minutes, the temperature
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rise on the pipe 25mm away from the wrap was 145°C. The wrap’s temperature rise at 120 minutes
was only 145°C.

The proposed variation comprises a localised increase of Maxilite penetration seal thickness by 30mm,
which is expected to provide an additional 60 minutes of insulation performance to the Maxilite board
at the penetration, allowing the penetration to maintain an insulation performance of up to 120
minutes.

It was observed in FSP 1991 that White Makxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FP 11935-001, specimen 2 can be applied to the White Maxilite board.

Although the proposed steel pipes up to NB150 have cross sectional areas that are larger than the
tested copper pipe, steel is much less conductive than copper. Therefore, it is expected that the slightly
larger steel pipes will also be able to maintain insulation for up to 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 180 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 —
2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to NB150 - up to 180 minutes integrity performance

The proposed construction comprises steel pipes up to NB150 penetration through Maxilite as shown
in Figure 38a with protection as per Table 3.

With reference to FRT 200397 specimen A10, a 150mm diameter steel pipe with a wall thickness of
3.9mm penetrated 2 x 60mm thick Fyrebatts. FyreFLEX sealants filled the 12.5mm annular gap to the
full depth of the batts. 50x50mm fillet of FyreFLEX sealant was applied to each side of the penetration.
A layer of 450mm length of Twrap was applied to the unexposed side and a 300mm length of Twrap
was applied to the unexposed side. The pipe was able to maintain integrity for 241 minutes duration
of the test and failed insulation at 119 minutes on the pipe.

Upon close inspection of FRT200397 R1.2 and its test photos, it was found that this service was not
reported in compliance with AS 1530.4-2014 and that specimens are placed in close proximity to each
other. This would result in shielding of the specimens leading to cooler specimens compared to the
standard spacing of specimens required by AS 1530.4 — 2014 section 10.

The proposed construction comprises 150mm more length of Twrap on the exposed side of the wall.
This will compensate for proposed reduction in wall thickness by 60mm and the shielding experience
by FRT200397 R1.2 specimen A10 and act to cool the pipe down on the unexposed side.

On balance, it is expected that the proposed construction will be able to maintain integrity for up to
180 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014
and assessment in accordance with AS 4072.1 -2005.
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Inclusion of PVC pipes

The proposed construction comprises PVC pipe penetrations through Maxilite as shown in Figures 40
and 41.

With reference to FP 6202 and FSP 6251, various sizes of pipes penetrated a 60mm thick vertically
orientated Grey Maxilite board and were protected with Fyrechoke collars on each side of the board.
The results are summarised in Table B7 below.

Table B7: PVC pipe penetration

Size of Fyrechoke collars . . Integrity Insulation
Report on each side of Maxilite PVC pipe penetrations (minutes) (minutes)
FP 6202 (9) 25mm 26.8mm OD x 1.8mm wall thickness 122 NF 122 NF
FP 6202 (10) 32mm 32mm OD x 2.3mm wall thickness 122 NF 122 NF
FP 6202 (11) 40mm 43.4mm OD x 2mm wall thickness 122 NF 122 NF
FP 6202 (7) 50mm 55.8mm OD x 2.3mm wall thickness 122 NF 122 NF
FP 6202 (6) 65mm 69mm OD x 2.9mm wall thickness 122 NF 122 NF
FP 6251(8) 80mm 83mm OD x3.1mm wall thickness 122 NF 122 NF
FP 6251(6) 100mm 110mm OD x 3.4mm wall thickness 122 NF 107 (fa.ll.Ed
on Maxilite)

The proposed constructions are mostly as tested, with the exception of the 100mm PVC pipe specimen.

The proposed localised increase of Maxilite penetration seal thickness for the 100mm pipe penetration
by 30mm will provide an additional 60 minutes of insulation performance to the Maxilite board at the
penetration. Therefore, it is expected that the proposed 100mm PVC pipe specimen will be able to
maintain integrity and insulation for at least 120 minutes.

It also was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FP 6202 and FSP 6251, can be applied to the White Makxilite board.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Inclusion of Pex and Pex-al-Pex pipe

The proposed construction comprises Pex and Pex-Al-Pex pipes penetrating Maxilite as shown in
Figures 42 and 43.

With reference to FP 6202 specimen 5, a 20mm OD Pex pipe penetrated a 60mm thick vertically
orientated Grey Maxilite board and was protected with a 65mm diameter x 25mm deep steel sheath
filled to full depth with Fyrepex sealant. The specimen was able to maintain integrity and insulation for
122 minutes.

With reference to FP 6202 specimen 8, a 20mm OD Pex Al pex pipe penetrated a 60mm thick vertically
orientated Grey Maxilite board and was protected with a 65mm diameter x 25mm deep steel sheath
filled to full depth with Fyrepex sealant. The specimen was able to maintain integrity for 122 minutes
and insulation for 49 minutes.

It also was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FP 6202 can be applied to the White Maxilite board. Also, it was observed in FSP 1991
that Grey Maxilite was 8°C cooler than the White Maxilite 30 minutes into the test.

Based on the above, it is expected that the proposed construction in Figure 42 will be able to maintain
integrity and insulation for up to 120 minutes. It is also expected that the proposed construction in
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Figure 43 will be able to maintain integrity for up to 120 minutes and insulation for 30 minutes when
tested in accordance with AS 1530.4 — 2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of FyreBOX
The proposed construction comprises a FyreBOX Maxi through Makxilite as shown in Figures 9a and 44.

With reference to FSP 1913 specimen 2, a blank FyreBOX Maxi 350 was installed in a 60mm thick
vertically orientated White Maxilite board with its 10mm annular gap sealed to full depth with
FyreFLEX sealant. 30mm x 50mm angles on all sides of the FyreBOX on each side of the wall. The
specimen maintained integrity with no failure for 121 minutes and failed insulation at 35 minutes.

As discussed above, Grey and White Maxilite displayed similar integrity performances and structural
capacity for up to 240 minutes. Therefore, it is expected that if FSP 1913 specimen 2 was installed in
Grey Maxilite, it will also maintain integrity for up to 120 minutes at the perimeter of the FyreBOX and
the Maxilite board.

With reference to FSP 1991 Rev. A, the Grey Maxilite board was 8°C actually cooler than the White
Maxilite at 30 minutes into the test. Therefore, it is expected that if FSP 1913 specimen 2 was installed
in Grey Maxilite, it will also maintain insulation for up to 30 minutes at the perimeter of the FyreBOX
and the Maxilite board.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 120 minutes and insulation for up to 30 minutes when tested in accordance with AS 1530.4 —
2014 and assessment in accordance with AS 4072.1 -2005

Inclusion of steel threaded rod

The proposed construction comprises a 10mm OD steel threaded rod through Maxilite as shown in
Figure 45.

With reference to FRT 190292.1 specimen E4, an M10 steel threaded rod penetrated a 30mm hole in
a 60mm thick horizontal orientated White Maxilite board. The penetration was protected with full
depth of FyreFLEX sealant in the 3mm annular gap and a 30mm x 30mm fillet on each side of the wall
as well as a 200mm length of Twrap on each side. The specimen maintained integrity and insulation
for 241 minutes without failure. The highest thermocouple temperature measure on the specimen was
on the Maxilite board, which reach 151°K rise at 241 minutes.

The reference test, though tested horizontally, can be applied to the steel rod when installed in a
vertically orientated Maxilite board due to steel being able to conduct the same amount of heat
whether vertically or horizontally.

The proposed variation of increasing the annular gap by 2mm will result in more sealant being present
at the penetration and thus provide better insulation between the metal rod and the board. It is
therefore expected that this variation will not cause any detrimental effect on the effectiveness of the
seal for up to 240 minutes.

It was observed in FSP 1991 that the insulation performance of the White and Grey Maxilite board was
the same at 240 minutes. It is expected that the results for FP 11935-001, specimen 1 can be applied
to the Grey Maxilite board.

Furthermore, the proposed variation included a 200mm wrap on both sides of the steel rod, which will
further cool the specimen from the fireside and lessen its radiation into the Maxilite support
construction.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005
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Inclusion of LVH 44 grille

The proposed construction comprises up to 600mm x 600mm LVH 44 grille penetrations through
min.60mm thick Maxilite as shown in Figures 45a and 45b. The system is to be applied on the vertical
Maxilite faces of the floor/roof ceiling system discussed in Section B1 only.

It is required Lorient LVH 44 grille be tested in a wall and achieve the required FRL in accordance with
AS 1530.4 -2014 section 10.

It is expected that the grille will let through an initial amount of furnace heat in the first few minutes
of test before the intumescent grille fully closes. However, it is expected that this flush of hot gas is
not sufficient to heat up the cavity of the floor/roof ceiling system so as to result in a failure on the
unexposed side.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005

B.6 Inclusion of service penetrations in horizontal Maxilite penetration
seal

The proposed construction shall be for services penetrating the horizontal faces of a Maxilite as
described in sections 3.2-3.5 of this report and subject to the following variations:

e Minimum thickness of Maxilite board to be 60mm

e Inclusion of services as shown in Tables 8-11 and Figures 46-58

Sealant to the full depth of the Maxilite penetration seal

The gap between penetration and the Maxilite penetration seal is as shown in Tables 8-11
Minimum 40mm separations between service penetrations

Twrap around services to overlap itself by 50mm, held in place with aluminium foil tape and
tied off with min 4.6mm wide stainless steel cable ties

e  Minimum 100mm distance from penetrations to the edge of Maxilite board

Inclusion of Appendix D1 power cables

The proposed construction comprises Appendix D1 power cables through Maxilite as shown in Figure
46.

With reference to FRT 190292.1 specimen E1, a set of Appendix D1 cables on 315mm wide x 50mm
deep cable tray penetrated a 60mm thick horizontally orientated White Maxilite board and was
protected with 50mm x 50mm fillets on the exposed side of the board and then wrapped in 450mm
length of Twrap. Loose mineral wool was used to fill the gap between wrap and service. The specimen
did not fail integrity for 241 minutes and failed insulation at 154 minutes on the Maxilite board at the
penetration.

It also was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite board by
approximately 15 minutes in terms of insulation performance up to 120 minutes. It is expected that
the results for FRT 190292.1 specimen E1, which has a margin of 34 minutes, can be applied to the
Grey Makxilite board so that it will maintain insulation for up to 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
240 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014
and assessment in accordance with AS 4072.1 -2005
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Inclusion of telecommunication cables

The proposed construction comprises telecommunication cables through Maxilite as shown in Figure
47.

With reference to NI 2689 specimen F, a 6 x 4 bundle of 100 strand telecommunication cables
penetrated a 75mm E core panel. The penetration was protected with full depth of FyreFLEX sealant
and finished off with a 50mm x 50mm fillet on the unexposed side. The specimen maintained integrity
for 123 minutes without failure. The maximum sealant temperature measured around the cables at
120 minutes was 178°C.

The proposed variation would reduce the support construction thickness by 15mm which would result
ina 15mm reduction in sealant depth around the cables. Since the sealant did not display deterioration
at 120 minutes and its temperature was relatively low at 178°C, it is expected that a 15mm reduction
in the depth of sealant in the annular gap would not detrimentally affect the integrity performance of
the penetration.

The proposed variation would reduce the support construction thickness by 15mm which would result
in an increase in temperature measured on the unexposed side of the cables. However, it is also
proposed to add 600mm of Twrap on the unexposed side of the cables which will act to insulate the
cables.

With reference to FRT 190292.1 specimen E1, which had Appendix D 1 cables penetrating a 60mm
thick White Maxilite and wrapped in 450mm length of Twrap on the unexposed side. The largest cable,
with a single core of 630mm?, was able to maintain insulation for 184 minutes.

The proposed telecommunication cables contain much less copper than the single-core cable. When
wrapped in Twrap that’s 150mm longer than the wrap on the single core cable, they will be able to
maintain insulation for at least 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Up to 20 x CAT6e and Firesense cables

The proposed variation comprises 20x CAT6e UTP data cables or 20 x Firesense in a 60mm Maxilite
vertical penetration seal.

With reference to FSP 2106 specimen 4, 10x CAT6e UTP data cables and 10 x Firesense TPS 1.5mm?
twin ore copper cables with'a nominal 6mm diameter penetrated a nominal 80mm diameter opening
in a 60mm Grey thick Maxilite board. The annular gap between the cables and the Maxilite board was
sealed to full depth and finished with a 20 x 20mm fillet of FyreFLEX. The cables were then wrapped
with 300mm of Twrap on each side, with a 50mm overlap on the longitudinal joint. The specimen
maintain integrity for 241 minutes of the test and failed insulation at 138 minutes on the sealant on
the unexposed side.

It is expected that when the cables are installed in a horizontal Maxilite and supported independently,
its seal will act in a similar manner as that tested.

As discussed above, it is expected that White coloured Maxilite would perform slightly better thermally
than Grey Maxilite, therefore it is expected that when tested in White Maxilite, the proposed cable
penetrations would also maintain insulation on the Maxilite board for up to 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Up to 8 Eltech VRF cables

The proposed construction comprises up to 6 Eltech VRF cables penetrating in a 60mm Maxilite board
protected in the same manner as the Cat6e cables discussed above.
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The proposed Eltech VRF cables are of similar construction to the tested CAT 6 cables in that it
comprises stands of copper wire protected with PVC sheath and bundled inside PVC insulation,
However, Eltech VRF cables are slightly larger in copper wire diameter and overall cable. Therefore, it
is expected that the Eltech VRF cables are more conductive than the CAT 6 cables.

Since the proposed number of Eltech VRF cables is much less than that tested in FSP 2106 specimen 4,
it is expected that the large margin in performance will allow these cables to perform in the same
manner as the cables discussed above.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Inclusion of cable tray with various cables

The proposed construction comprises telecommunication cables through Maxilite as shown in Figure
48.

With reference to NI 2689 specimen L, a 380mm cable tray with 3 x 16mm OD 3C+E power cables. 6 x
100 strand telecommunication cables, 1x 46mm OD single core power cable and 1x 29mm OD 3C+E
power cable penetrated a 75mm thick horizontally orientated E core panel. The penetration was sealed
to the full depth of the E-Core panel with FyreFLEX and finished off with 50x50mm of sealant fillet on
the unexposed side. The specimen did not fail integrity for 123 minutes. The maximum sealant
temperature measured around the cables at 120 minutes was 114°C.

The proposed variation would reduce the support construction thickness by 15mm which would result
in a 15mm reduction in sealant depth around the cables. Since the sealant did not display any sign of
deterioration at 120 minutes and its temperature was relatively low at 114°C, it is expected that a
15mm reduction in the depth of sealant in the annular gap would not detrimentally affect the integrity
performance of the penetration.

The proposed variation would reduce the support construction thickness by 15mm which would result
in an increase in temperature measured on the unexposed side of the cables and trays. However, it is
also proposed to add 600mm of Twrap on the unexposed side of the cables which will act to insulate
the cables.

With reference to FRT 190292.1 specimen E1, which had Appendix D1 cables penetrating a 60mm thick
White Maxilite and wrapped in 450mm length of Twrap on the unexposed side. The largest cable, with
a single core of 630mm?, was able to maintain insulation for 184 minutes.

The proposed telecommunication cables contain much less copper than the single core cable. When
wrapped in Twrap that’s 150mm longer than the wrap on the single core cable, they will be able to
maintain insulation for at least 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN100 - up to 180 minutes integrity performance

The proposed construction comprises copper pipes up to DN100 penetration through Maxilite as
shown in Figure 50 with protection as per Table 8.

With reference to FRT 190292.1, specimen E(2) comprised 101mm OD x 1.63mm wall thickness copper
pipe penetrated a horizontally orientated 60mm White Maxilite board. FyreFLEX sealants filled the
19mm annular gap to the full depth of the board. 30x30mm fillet of FyreFLEX sealant was applied to
the unexposed side of penetration and then an 800mm length of Twrap was applied to the unexposed
side of the pipe. The specimen maintain integrity for 214 minutes and failed insulation on one location
of the wrap at 150 minutes. At 120 minutes, the temperature on the pipe 25mm away from the wrap
was 150°C. The wrap temperature at 120 minutes was only 172°C. The Makxilite board failed insulation
at 189 minutes. Its temperature at 120 minutes was 155°C, which is a 134°K temperature rise.
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The significance of FRT 190292.1, specimen E(2) demonstrated the integrity performance of up to 214
minutes for the seal around the 100mm OD copper pipe penetrating 60mm thick White Maxilite board.

Confidence in the performance of the Grey Maxilite board is offered by FSP 2016 specimen 2 where a
100mm diameter copper pipe penetrated a 60mm Maxilite grey board. When tested, the Grey Maxilite
board was able to maintain 240 minutes of integrity performance and 120 minutes of insulation
performance. The Twrap in FSP 2016 specimen 2 however failed insulation at 108 minutes into the
test.

Therefore, the proposed extra layer of Twrap will allow the thermocouple on the Twrap to maintain
insulation for at least another 12 minutes.

Based on the above, it is expected that all copper pipes up to DN100 will be able to maintain integrity
and insulation for up to 240 and 120 minutes respectively.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 180 and 120 minutes respectively when tested in accordance with AS 1530.4
— 2014 and assessed in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN100 - up to 90 minutes integrity performance

The proposed construction comprises copper pipes up to DN100 and penetration through Maxilite as
shown in Figure 50a with protection as per Table 8a.

With reference to FSP 2106 specimen 2, it comprised a ND100 x 1.8mm thick copper pipe penetrated
a horizontally orientated 60mm thick grey Maxilite board, with 600mm Twrap on the unexposed side.
The annular gap was sealed to the full depth of the Maxilite board with FyreFLEX sealant and finished
off with a 20mm fillet. The specimen was able to maintain integrity without failure for 241 minutes
and failed insulation at 97 minutes on the pipe and 107 minutes on the wrap.

As discussed above, the white Makxilite will perform marginally better in insulation performance than
the grey Maxilite.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 90 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to NB100 — up to 240 minutes integrity performance

The proposed construction comprises steel pipes up to NB100 penetration through Maxilite as shown
in Figure 50a with protection as per Table 8.

With reference to FRT 210025 specimen H(1) comprised 113mm OD x 4.8mm wall thickness steel pipe
penetrated a horizontally orientated 60mm grey Maxilite board. FyreFLEX sealants filled the 13mm
annular gap to the full depth of the board. 50x50mm fillet of FyreFLEX sealant was applied to the
unexposed side of penetration and then a 450mm length of Twrap was applied to the unexposed side
of the pipe. The specimen maintain integrity for 240 minutes and failed insulation on one location of
the Maxilite board at 143 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 240 and 120 minutes respectively when tested in accordance with AS 1530.4
— 2014 and assessed in accordance with AS 4072.1 -2005.

Inclusion of copper and pipes up to 50mm — up to 240 minutes integrity performance

The proposed construction comprises copper pipes up to DN50 and steel pipes up to NB50 penetration
through Makxilite as shown in Figure 49 with protection as per Table 8.

With reference to FSP 2106 specimen 3, it comprised a 50mm OD x 1.22mm thick copper pipe
penetrated a horizontally orientated 60mm thick grey Maxilite board, with 300mm Twrap on the
unexposed side. The 15mm annular gap was sealed to the full depth of the Maxilite board with
FyreFLEX sealant and finished off with a 20mm fillet. The specimen was able to maintain integrity
without failure for 241 minutes and failed insulation at 72 minutes.
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It is expected the proposed increase of Twrap by 300mm on the unexposed side will allow the 50mm
OD copper pipe to maintain insulation for up to 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 240 minutes and insulation for up to 120 minutes when tested in accordance with AS 1530.4 —
2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN50 — up to 90 minutes integrity performance

The proposed construction comprises copper pipes up to DN50 and steel pipes up to NB50 penetration
through Maxilite as shown in Figure 49 with protection as per Table 8a.

With reference to FSP 2106 specimen 3, it comprised a 50mm OD x 1.22mm thick copper pipe
penetrated a horizontally orientated 60mm thick grey Maxilite board, with 300mm Twrap on the
unexposed side. The 15mm annular gap was sealed to the full depth of the Maxilite board with
FyreFLEX sealant and finished off with a 20mm fillet. The specimen was able to maintain integrity
without failure for 241 minutes and failed insulation at 72 minutes.

It is expected the proposed increase of Twrap by 150mm on the unexposed side will allow the 50mm
OD copper pipe to maintain insulation for up to 90 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 90 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to NB50 — up to 90 minutes integrity performance

The proposed construction comprises steel pipes up to NB50 penetration through Makxilite as shown
in Figure 49 with protection as per Table 8a.

With reference to FSP 2106 specimen 3, it comprised a 50mm OD x 1.22mm thick copper pipe
penetrated a horizontally orientated 60mm thick grey Maxilite board, with 300mm Twrap on the
unexposed side. The 15mm annular gap was sealed to the full depth of the Maxilite board with
FyreFLEX sealant and finished off with a 20mm fillet. The specimen was able to maintain integrity
without failure for 241 minutes and failed insulation at 72 minutes.

The proposed steel pipe has a lower thermal conductivity compared to copper pipe of the same size,
and so it is expected the proposed construction will be able to maintain insulation for 90 minutes

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 90 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to DN150 and steel pipes up to NB150 — up to 180 minutes integrity
performance

The proposed construction comprises copper pipes up to DN150 and steel pipes up to NB150
penetration through Maxilite as shown in Figure 51 with protection as per Table 8.

With reference to FSP 2106 specimen 1, a 150mm diameter copper pipe with a wall thickness of 2mm
penetrated a 60mm thick horizontally orientated Grey Maxilite penetration seal and was protected
with a 1500mm first layer of Twrap and a 300mm second layer of Twrap. It also had a 30mm Grey
Maxilite board collar at the base of the penetration on the unexposed side. It flamed at 230 minutes
between the two layers of wrap. The Twrap was able to maintain insulation for 194 minutes. The 30mm
Grey Maxilite collar maintains insulation for 240 minutes and the pipe maintains insulation for 214
minutes.

With reference to FRT 190292.1 specimen E3, a 150mm diameter copper pipe with a wall thickness of
1.63mm penetrated a 60mm thick horizontally orientated White Maxilite penetration seal and was
protected with a 1500mm first layer of Twrap and a 300mm second layer of Twrap. It also had a 30mm
White Maxilite board collar at the base of the penetration on the unexposed side. It failed integrity
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due to flaming at 38 minutes on the wrap at the support as the pipe burnt through by the furnace. The
30mm Maxilite collar only had a 138°K temperature rise at 240 minutes.

The significance of FRT 190292.1 specimen E3 shows that the 60mm White Maxilite board with a 30mm
White Makxilite collar was able to maintain insulation for 240 minutes when penetrated by a 150mm
copper pipe. It also showed that the 150mm pipe that’s less than 2mm thick will be burnt through prior
to 180 minutes.

Although the proposed steel pipes up to NB150 have cross sectional areas that are larger than the
tested copper pipe, steel is much less conductive than copper. Therefore, it is expected that the slightly
larger steel pipes will also be able to maintain integrity at the penetration seal for up to 180 minutes.

With reference to FRT 200397 R1.2 specimen A10, a 150mm diameter steel pipe with a wall thickness
of 3.9mm penetrated 2 x 60mm thick Fyrebatts. FyreFLEX sealants filled the 12.5mm annular gap to
the full depth of the batts. 50x50mm fillet of FyreFLEX sealant was applied to each side of the
penetration. A layer of 450mm length of Twrap was applied to the unexposed side and a 300mm
length of Twrap was applied to the unexposed side. The pipe was able to maintain integrity for 241
minutes duration of the test and failed insulation at 119 minutes on the pipe.

Upon close inspection of FRT200397 R1.2 and its test photos, it was found that specimen A10 was not
reported in compliance with AS 1530.4-2014 and that specimens are placed in close proximity to each
other. This would result in shielding of the specimens leading to cooler specimens compared to the
standard spacing of specimens required by AS 1530.4 — 2014 section 10.

Though tested in a vertical orientation, the insulation result for FRT200397 R1.2 specimen A10 is
applicable to horizontal orientation as the furnace severity requirement is the same for horizontal and
vertically orientated tests.

The proposed construction comprises a 900mm length of wrap on the unexposed side of the slab. The
total distance between the unwrapped pipe in the proposed construction is 150mm longer than that
in FRT200397 R1.2 specimen A10. This will compensate for the shielding experience by FRT200397
R1.2 specimen A10 and act to cool the pipe down on the unexposed side.

Based on the above, on balance, it is expected that the proposed construction will be able to maintain
integrity and insulation for up to 180 and 120 minutes respectively when tested in accordance with AS
1530.4 — 2014 and assessed in accordance with AS 4072.1 -2005.

Inclusion of PVC pipes

The proposed construction comprises PVC pipe penetrations through Maxilite as shown in Figures 52
and 53.

With reference to FR'3981 and FSP 1989, various sizes of pipes penetrated a 60mm thick vertically
orientated White Maxilite board and were protected with Fyrechoke collars on the exposed side of the
board. The results are summarised in Table B8 below.

Table B8: PVC pipe penetration

Size of FyreFLEX . . . .
. Size of Fire collars on . . Integrity | Insulation
Report sealant fillet on the e PVC pipe penetrations . .
. exposed Maxilite (minutes) | (minutes)
unexposed side (mm)
FR 3981 Abesco SS micro collar 25mm OD x 1.9mm wall
(T(a)) None 25 mm thickness PVC pipe 187 157
FR 3981 Abesco SS micro collar 36mm OD x 2mm wall
(T(c)) None 32 mm thickness PVC pipe 160 140
FSP 1989 43mm OD x 2.2mm wall
7) 15x 15 40mm Fyrechoke collar thick PVC pipe 241NF 92
FSP 1989 56mm OD x 2.8mm wall
(6) 15x15 50mm Fyrechoke collar thick PVC pipe 241NF 103
FSP 1989 69mm OD x 2.8mm wall
(5) 15x 15 65mm Fyrechoke collar thick PVC pipe 241NF 124
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Size of FyreFLEX

. Size of Fire collars on . . Integrity | Insulation
Report sealant fillet on the e PVC pipe penetrations . .
. exposed Maxilite (minutes) | (minutes)
unexposed side (mm)
FSP 1989 83mm OD x 3.3mm wall
2) 15x 15 80mm Fyrechoke collar thick PVC pipe 241NF 151
FSP 1989 15 x 15 100mm Fyrechoke 110mm_OD X 3.4_mm wall 241NE 73
(1) collar thick PVC pipe

The proposed constructions are mostly as tested, with the exception of the 100mm PVC pipe specimen.

The proposed localised increase of Makxilite penetration seal thickness for the 100mm pipe penetration
by 30mm will provide an additional 60 minutes of insulation performance to the Maxilite board at the
penetration. Therefore, it is expected that the proposed 100mm PVC pipe specimen will be able to
maintain integrity for 240 minutes and insulation for at least 60 minutes.

It was observed in FSP 1991 that White Maxilite performs better than Grey Maxilite by approximately
15 minutes in terms of insulation performance up to 120 minutes. It is expected that the Grey Maxilite
will achieve at least 120 minutes of insulation when penetrated by FR3881 specimens T(a) and T(c). It
is expected that the Grey Maxilite will achieve at least 60 minutes of insulation when penetrated by
FSP 1989 specimens 1,2, 5,6 and 7.

Based on the above, it is expected that the proposed construction in Figure 52 will be able to maintain
integrity and insulation for up to 120 minutes and Figure 53 will be able to maintain integrity for 240
minutes and insulation for 60 minutes when tested in accordance with AS 1530.4 — 2014 and
assessment in accordance with AS 4072.1 -2005.

Inclusion of Pex and Pex-al-Pex pipe

The proposed construction comprises Pex pipe and Pex-Al-Pex pipes penetrating Maxilite as shown in
Figures 55a.

With reference to EWFA 51288000.2 Specimen C1, C2 and C3, which comprised 25mm Pex A, Pex B
and Pex Al Pex pipes penetrating a 75mm thick Hebel wall and protected locally with 60mm depth of
Fyrepex sealant on the unexposed side. All of the specimens were able to maintain integrity for up to
121 minutes without any signs of failure.

It is expected that when the wall is rotated to a horizontal position with the pipes supported
independently, the Fyrepex sealant will act in a similar manner as that tested in EWFA 51288000.2 and
close off the pipe so as to not result in any integrity failures for 120 minutes.

The additional Maxilite padding and therefore increased depth of Fyreflex sealant will further act to
close off the service penetration.

The proposed 450mm length of wrap on unexposed side will ensure the pipe temperature is below
180°C rise for at least 120 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed in accordance with
AS 4072.1 -2005 when protecting services tested or assessed for floor applications in other separating
elements.

Inclusion of steel threaded rod

The proposed construction comprises a 10mm OD steel threaded rod through Maxilite as shown in
Figure 55.

With reference to FRT 190292.1 specimen E4, an M10 steel threaded rod penetrated a 30mm hole in
a 60mm thick horizontal orientated White Makxilite board. The penetration was protected with full
depth of FyreFLEX sealant in the 3mm annular gap and a 30mm x 30mm fillet on each side of the wall
as well as a 200mm length of Twrap on each side. The specimen maintained integrity and insulation
for 241 minutes without failure. The highest thermocouple temperature measure on the specimen was
on the Maxilite board, which reach 151°K rise at 241 minutes.
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The proposed variation of increasing the annular gap by 2mm will result in more sealants being present
at the penetration and thus provide better insulation between the metal rod and the board. It is
therefore expected that this variation will not cause any detrimental effect on the effectiveness of the
seal for up to 240 minutes.

It was observed in FSP 1991 that the insulation performance of the White and Grey Maxilite board was
similar at 240 minutes. It is expected that the results for FP 11935-001, specimen 1 can be applied to
the grey Maxilite board.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed
in accordance with AS 4072.1 -2005.

The proposed construction comprises various FyreBOX installations in two sheets of 60mm Maxilite
when in apertures in floors as shown in Figures 9a, and 9a and Figure 54

With reference to FSP 1913 specimen 2, a blank FyreBOX Maxi 350 was installed in a 60mm thick
vertically orientated White Maxilite board with its 10mm annular gap sealed to full depth with
FyreFLEX sealant. 30mm x 50mm angles on all sides of the FyreBOX on each side of the wall. The
specimen maintained integrity with no failure for 121 minutes and failed insulation at 35 minutes.

With reference to FSP 1991 Rev. A, both the Grey and White Maxilite with a slot stimulating a cutout
for a FyreBOX. When tested a load of 21.75kg was applied at 2 points 300mm apart and for a period
of 260 minutes.

The proposed construction includes a cutout for the FyreBOX and loads the sheet at the edges of the
cutout, therefore, producing a similar bending stress and loading arrangement to that tested in FSP
1991 Rev. A. Based on the above it is reasonable and conservative to limit the bending stress in the
Maxilite sheet of the proposed designs to that when tested.

A calculation of the bending stress in the proposed designs was carried out and it verified this is less
than when tested in FSP 1991 Rev. A. Based on this finding it is confirmed the proposed configuration
of Maxilite can resist the weight of the Firebox, therefore, provide suitable support for the FyreBOX
when protecting services tested or assessed for floor applications in other separating elements.

With reference to EWFA 51894700.1, a FyreBOX Maxilite 350 was installed on a 60mm thick horizontal
Grey Maxilite board and tested with various cables through the box. It also had its 10mm annular gap
sealed to full depth with FyreFLEX sealant and 30mm x 50mm angles on all sides of the FyreBOX on
each side of the wall. It failed integrity at 138 minutes and insulation at 12 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity for
up to 120 minutes when tested in accordance with AS 1530.4 — 2014 and assessed in accordance with
AS 4072.1 -2005 when protecting services tested or assessed for floor applications in other separating
elements.
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B.7 Optional use of Twrap and Fyrewrap

The proposed variation comprises the substitution of Fyrewrap (38-mm thick Fyrewrap Elite 1.5
ceramic fibre blanket (aluminium faced) with a density of 96 kg/m?3) as an option for where Twrap (25-
mm thick Twrap fire blanket (aluminium faced) with a density of 160 kg/m3) is used in the service
penetrations proposed in this assessment.

With reference to FSP 2146 specimens 1 and 4, which comprised 100mm copper pipes wrapped either
in 600mm length of Fyrewrap or Twrap respectively on the unexposed side of a 150mm thick concrete
slab. Specimen 4, which was the pipe with Twrap flued at 86 minutes while specimen 1, which was the
pipe with Fyrewrap flued at 138 minutes. Neither specimen showed any integrity failure associated
with the wrap or penetration seal for up to 241 minutes duration of the test.

Twrap vs Fyrewrap wrap temperatures

Temprature (oC)

0 50 100 150 200 250 300

Time (minute)

——530n FyreWRAP (East} 25-mm above slab 54.0n FyreWRAP (South) 25-mm above slab
534 On Twrap (East) 25-mm above slab 535 On Twrap (South) 25-mm above slab

Figure B1: Wrap temperatures in FSP 2146

The test was designed to compare the performance of Fyrewrap and Twrap. The 100mm copper pipe
was used as the pipe under each wrap.

With reference to Figure B1, prior to these pipes fluing, the insulation performance of the wraps was
similar, with Twrap heating up slightly faster than Fyrewrap before they both plateaued in temperature
rise to just under 100°K at around 50 minutes. During the fluing of the pipes, it was observed that
Twrap also heated up faster than Fyrewrap as shown by the steeper gradient of the Twrap temperature
peak. After fluing of the pipes, the Twrap and Fyrewrap temperature rise was again similar.

Therefore, it is reasonable and conservative to expect that if FSP 2146 specimen 4’s copper pipe which
flued, was wrapped with Fyrewrap, it would have also performed similarly to or marginally better than
specimen 4 for up to 180 minutes.

With reference to FSP 2146, both Twrap and Fyrewrap have demonstrated their ability to not caused
flaming for up to 240 minutes. Since a 100mm copper pipe was used as the standard heating element
for the comparison of these wraps, its high rate of heat transfer ability allows the above comparisons
to be applicable to other penetrations mentioned in this report.

Based on the above, it is expected that when the penetrations discussed in Sections B.5 and B.6 are
wrapped with Fyrewrap instead of Twrap, it would not detrimentally affect the insulation performance
of the proposed penetrations for up to 180 minutes and their integrity performance for up to 240
minutes when tested in accordance with AS 1530.4 — 2014 and assessed in accordance with AS 4072.1
-2005.
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B.8 Maxilite board as a flat seal in a floor

The proposed Maxilite flat seal shall be evaluated under integrity and insulation criteria relevant to the
constructions outlined in accordance with AS 1530.4-2014 Section 10. The proposed construction is
shown in Figures 18, 34 and 59.

It is required that

e Floor separating elements supporting the penetration seals shall be supported by a test,
assessment or appropriate design to achieve the required FRL when including an opening.

o The Maxilite seal shall comprise a minimum of 40mm thick grey or white Maxilite board.

e Size of opening in the floor to be max. 1.8m long and area less than 1.62m?

e No joints allowed in Maxilite board

e No penetrations allowed in the board

e Fire exposure from below only

e Refer to Figures, 18, 34 and 59

Integrity performance of White and Grey Maxilite penetration seal away from joints

As discussed above in Section B1, the 40mm Grey and White Maxilite Board demonstrated their ability
to remain intact for up to 120 minutes away from the joints.

With reference to FSP 1907, the 40mm thick grey Maxilite which was fixed to a concrete opening via
angles was able to maintain insulation away from joints for up to 120 minutes.

The proposed detail in Figure 18 comprises a Maxilite board fixed on the topside of a floor opening.

The proposed detail in Figure 18 would result in the perimeter thermal couples being located on top
of the floor and a layer of 40mm Makxilite. This would allow the perimeter thermocouples to be even
cooler than the Maxilite board that’s exposed to fire.

The proposed detail in Figure 59 comprises a Makxilite board fixed from the underside of a floor
opening.

With reference to FR 3981 specimen K, a 30mm thick white Maxilite was fixed from the underside of
a slab. The board was able to maintain integrity for up to 241 minutes with no signs of failure at the
perimeter. The thermocouple at the perimeter of the board to floor opening failed insulation at 90
minutes. The thermocouple away from the perimeter did not fail under 116 minutes. The sealant
around the opening on top of the board was observed to be minimal. This demonstrates that the failure
at the perimeter of the board is due to the furnace heat entering between the board and heating up
the thermocouple at the perimeter of the board.

The proposed Figure 59 moves the sealant from the top of the board to the outside edge of the board
as well as the addition of more sealant between the board and the floor. It is expected that this will
provide a sufficient seal to board to floor interface such that the thermocouples around the perimeter
of the board will be of similar temperature to the thermocouples that are away from the perimeter of
the board as tested in FSP 1907.

Based on the above, it is expected that the proposed size for the 40mm thick White and Grey Maxilite
board will be able to remain intact and maintain integrity and insulation for up to 120 minutes based
on design when tested in accordance with AS 1530.4 -2014.
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B.9 Maxilite access panel

The proposed access panel in the Maxilite ceiling (element 4) part of the Maxilite floor-ceiling or roof-
ceiling system shall be evaluated under the integrity and insulation criteria relevant to the
constructions outlined in AS 1530.4 — 2014 Section 4 clause 4.3.4 and clause 4.3.6. The FRL is applied
through the Maxilite ceiling membrane to the top of the floor or roof system above the Maxilite ceiling
membrane. The resistance to incipient spread (RISF) is not normally required for this type of
application. The proposed construction is shown in Figures 60a, 60b, 61, 62 and 45b

The proposed access panel in the Maxilite ceiling (element 4) part of the Maxilite ceiling system shall
be evaluated under integrity and insulation criteria relevant to the constructions outlined in AS 1530.4
— 2014 Section 4 clause 4.3.7. The FRL is applied through the Maxilite ceiling membrane only. The
proposed construction is shown in Figures 60a, 60b, 61 and 62.

It is required that

e Maximum aperture in Maxilite support construction size of 600mmx600mm

e Access panel to be constructed and installed as per Figure 60a and 60b:

o The Access panels must be mounted into 1x 60mm or 2x 30mm white or grey Maxilite boards
regardless of application

e Installed at least 300mm away from the edge of any Maxilite sheet and may be installed across
a joint centrally, where the maximum cut-out in the Makxilite construction is maximum of
300mm as per Figure 62 and Table 11a. Joint to be cover with a cover strip as per Figure 21b

e  Where Access panel is larger than 500mm x 500mm, Maxilite part of the floor/roof ceiling or
ceiling system shall be reinforced with Unistrut around the access panel opening as per Figure
60b

The proposed construction comprises Maxilite board installed in a similar manner as for when it is
installed as a flat penetration seal discussed in Section B.3, except the support construction is Maxilite
boards as a ceiling. It is expected that the difference in thermal behaviour of Maxilite covering to
Makxilite ceiling would be minimal.

The main risk factor associated with this construction is the weight of the access panel imposing on
the cut part of the Maxilite board as well as the exposure of the metal element to heat resulting in
buckling.

It is expected that for Maxilite access panel covering opening less than 500mm x 500mm, the weight
of access panel will not detrimentally affect the integrity of the proposed floor/roof-ceiling system or
ceiling system discussed.in section B1 and B2 above for up to 120 minutes.

The proposed Maxilite access panel covering for opening less than 600mm x 600mm comprise
additional support around the ceiling opening, and as such the proposed construction will not
detrimentally affect the integrity of the proposed floor/roof-ceiling system or ceiling system discussed
in section B1 and B2 above for up to 120 minutes.

By observation, the access panel frame is kept from direct fire attack and thus it is expected to not
buckle for at least 120 minutes. Therefore, the Maxilite to access panel junction will not introduce gaps
that causes integrity failure.

Based on the above, it is expected that the proposed construction will be able to remain intact and not
detrimentally affect the integrity and insulation performance of the construction discussed in section
B1 and B2 for up to 120 minutes when tested in accordance with AS 1530.4 -2014.
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B.10 Maxilite board protecting penetrations in a plasterboard ceiling
system

The proposed patching of floor-ceiling or roof-ceiling system shall be evaluated under the integrity and
insulation criteria relevant to the constructions outlined in AS 1530.4 — 2014 Section 4 clause 4.3.4 and
clause 4.3.6. The FRL is applied through the plasterboard ceiling membrane to the top of the floor or
roof system above the plasterboard ceiling membrane. The resistance to incipient spread (RISF) is
required for this type of application. The proposed construction is shown in Figures 63- 67.

It is required that

e The fire exposure is either
o from below the plasterboard ceiling to the top of the floor as shown in Figures 63 and
65, or
o also, from below the plasterboard ceiling to the unexposed side of the fire rated wall
(element 3a, 3b, 3c or 3d) as shown in Figure 64

e Floor/roof - ceiling separating elements supporting the penetration seals shall be supported by
a test, assessment or appropriate design to achieve the required FRL and RISF when including
an opening.

e It is required that the walls (element 3a, 3b, 3c or 3d) shall have the required FRL without the
assistance of the plasterboard ceiling and provide the required support to the floor ceiling
system (element 2a)

e The Maxilite patch can either be

o A patching of an oversized holes in plasterboard lining of a floor ceiling system or
o A local thickening of the ceiling system with a tightly cut hole in the floor/roof ceiling
system

The proposed construction is a floor/roof ceiling system that comprises two or more layers of fire rated
plasterboard lined ceiling spanning across walls under a fire rated or non-fire rated floor structure as
shown in Figure 1. Where service penetrates the fire rated ceiling lining, it is treated locally with
Maxilite board of minimum 60mm thickness.

With reference to RTL FT 1522.01 and RTL FT 1553.2, a floor/roof ceiling system was patch on the
ceiling lining with 60mm thick White and blue Maxilite board respectively. The opening size in the
ceiling lining varied from 600mm x 100mm to 350mm x 500mm and was covered on the fire side with
Maxilite board resulting ina 100mm overlap. 10g x 100mm screws were used to fix the Maxilite board
at each corner of board and in the mid span of board, to a ceiling furring channel, with the perimeter
of Maxilite was sealed with a small fillet of sealant. The Maxilite board did not dislodge from the ceiling
lining for up to 60 and 120 minutes respectively.

The proposed construction in Figure 67 comprises the fire rated lining of the floor-ceiling or roof-ceiling
system with a small hole for services be locally thickened with a layer of 60mm thickness blue and
white Maxilite.

It is required that the existing floor/roof ceiling separating elements be supported by a test,
assessment or appropriate design to achieve the required FRL and RISF.

It is expected that the local thickening of the plasterboard lining barrier of the floor or roof ceiling
system will improve the insulation performance of the system cavity temperature, and therefore will
not detrimentally affect the FRL and RISF of the proposed floor/roof ceiling system.

The proposed construction in Figure 66 comprises a maximum 600mm x 600mm opening in the fire
rated lining of the floor-ceiling or roof-ceiling system be covered with a layer of 60mm thickness blue
and white Maxilite.

With reference to RTL FT 1522.01 and RTL FT 1553.2, these tests demonstrated the compatibility of
Maxilite board covering up an opening in ceiling lining for up to 120 minutes.
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Based on the discussion in Section B1 of this report, it is expected that the 60mm Maxilite, with butt
joints will be able to maintain integrity for up to 120 minutes and RISF for up to 60 minutes, and
therefore will not detrimentally affect the FRL and RISF of the proposed floor/roof ceiling system.

Inclusion of service penetrations in the system

The proposed floor-ceiling or roof-ceiling system where patched with minimum 60mm thick Maxilite
board, may include services that penetrate the Makxilite board in the following cases:
a) Unexposed face of roof/floor ceiling construction (element 2a) and Maxilite patch in the
lining of ceiling construction (element 4) as shown in Figure 63.
o Services shall be protected at the Maxilite patch (element 4) with systems listed in
Tables 12 and 13
o The gap between the roof/floor ceiling system and services shall be sealed on the
unexposed side of the roof/floor ceiling system with at least a 15mm fillet of Trafalgar
FyreFLEX sealant
b) Maxilite patch in the lining of ceiling construction (element 4) and Wall (element 3a, 3b,
3c or 3d) as shown in Figure 64
o Services shall be protected at Maxilite ceiling (element 4) with systems listed in
Tables 12 and 13
o Services shall be protected at the wall (element 3a, 3b, 3¢ or 3d) systems listed in
Section 3.7
o Length of service from ceiling patch to fire rated wall shall be at least 550mm
c) Maxilite patch in the lining of ceiling construction (element 4) only as shown in Figure 65.
= Services shall be protected at the Maxilite patch (element 4) with systems listed
in Tables 12, 13 and 14
= Service shall remain in the same fire compartment

It is required that
e Plasterboard lining of the floor/roof ceiling system (element 2a) nor Maxilite patch shall not
support the weight of any service penetrations. All services shall be supported from above
independently of the ceiling.
e Services shall be spaced by a minimum of 40mm

Case a)

The proposed construction is as tested in RTL FT 1522.01 and RTL FT 1553.2, which as shown in Table
B9, the system was able to maintain integrity and insulation for 60 and 120 minutes, and RISF for 60
minutes.

Provided that the gap between the services and the roof/floor ceiling system is sealed with the
proposed 15mm fillet of sealant, it is expected that the unexposed side of the floor or roof construction
will be able to maintain insulation for at least 120 minutes and the roof/floor ceiling system will
maintain RISF for 60 minutes.

Case b)

The proposed construction is similar to case a) except the penetration does not exit the top of the
floor/ceiling system but exit through a fire rated wall to the next fire compartment.

It is required the roof/floor ceiling system is bounded by fire resistant wall construction (element 3a,
3b, 3c or 3d) with the performance of the service penetrations through vertical Maxilite boards was
discussed in Section B.5.

The proposed length of services within the cavity of the system is the same or greater than that tested
in RTL FT 1522.01 and RTL FT 1553.2, and therefore it is expected that the unexposed side of the floor
or roof construction and the fire rated wall will be able to maintain insulation for at least 120 minutes
and the roof/floor ceiling system will maintain RISF for 60 minutes.
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Case c)

The proposed construction is similar to case a) except the service does not exit the top of the
floor/ceiling system, but remains within the cavity of the system, in the same fire compartment. It is
expected that this scenario is more conservative than case a) as the top of the floor/ceiling system
does not have an opening which may compromise its performance.

Based on the above, it is expected that the proposed construction will be able to maintain insulation
for at least 120 minutes the roof/floor ceiling system will maintain RISF for 60 minutes.

Based on the above, it is expected that the proposed construction will be able to maintain integrity
and insulation for up to 120 minutes and RISF for 60 minutes when tested in accordance with AS 1530.4
—2014.

Service penetrations

The proposed construction shall be for services penetrating the ceiling lining of the floor-ceiling or
roof-ceiling system and subject to the following variations:

e Inclusion of services as shown in Tables 12 and 13 and Figures 66 and 67

e Inclusion of services as shown in Table 14 and Figure 8

e The minimum thickness of the Maxilite board shall be 60mm

e The gap between underside of Maxilite and service shall be sealed with full depth Trafalgar
FyreFLEX sealant and finished off with a 30mm x 30mm fillet of Trafalgar FyreFLEX sealant

e Twrap around services to overlap itself by 50mm, held in place with aluminium foil tape and
tied off with min 4.6mm wide stainless steel cable ties

Inclusion of copper pipes up to DN50

The proposed construction comprises copper pipes up to DN50 and penetration through ceiling lining
either locally thickened or has an oversize hole that’s patched with Maxilite as shown in Figures 66 and
67 with protection as per Table 13.

With reference to Table B9, RTL FT 1553.2 Specimen 1E comprise 50mm copper pipe penetrating an
oversized hole in a 3 layered floor ceiling system. It was protected on the top side of the Maxilite board
with 450mm length of Twrap and sealed on the fire side with 30mm x 30mm of FyreFLEX sealant. The
specimen was able to maintain integrity and insulation for 120 minutes and did not detrimentally affect
the RISF of the floor ceiling system for at 99 minutes.

The proposed variation would require the pipe be installed in a 2 layered floor ceiling system which
can achieve an integrity and insulation performance of 60 minutes and maintain RISF of at least 60
minutes.

When the ceiling is locally thickened by Maxilite, the performance of the ceiling system in the cavity is
expected to improve locally.

With 60 minutes margin in integrity and insulation performance and 39 minutes margin in RIFS, it is
expected the reduction in the conduction path due to the reduced layer of ceiling lining will not
detrimentally affect the integrity and insulation performance for up to 60 minutes and RISF
performance for up to 60 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of copper pipes up to NB100

The proposed construction comprises copper pipes up to NB100 and penetration through ceiling lining
either locally thickened or has an oversize hole that’s patched with Maxilite as shown in Figures 66 and
67 with protection as per Table 13.

With reference to Table B9, RTL FT 1553.2 Specimen 1D comprise 100mm steel pipe penetrating an
oversized hole in a 3 layered floor ceiling system. It was protected on the top side of the Maxilite board
with 450mm length of Twrap and sealed on the fire side with 30mm x 30mm of FyreFLEX sealant. The
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specimen was able to maintain integrity and insulation for 120 minutes and did not detrimentally affect
the RISF of the floor ceiling system for at 94 minutes.

The proposed variation would require the pipe be installed in a 2 layered floor ceiling system which
can achieve an integrity and insulation performance of 60 minutes and maintain RISF of at least 60
minutes.

When the ceiling is locally thickened by Maxilite, the performance of the ceiling system in the cavity is
expected to improve locally.

With 60 minutes margin in integrity and insulation performance and 34 minutes margin in RIFS, it is
expected the reduction in the conduction path due to the reduced layer of ceiling lining will not
detrimentally affect the integrity and insulation performance for up to 60 minutes and RISF
performance for up to 60 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of steel pipes up to NB50

The proposed construction comprises steel pipes up to NB50 and penetration through ceiling lining
either locally thickened or has an oversize hole that’s patched with Maxilite as shown in Figures 66 and
67 with protection as per Table 13.

With reference to Table B9, RTL FT 1553.2 Specimen 1D comprise 100mm steel pipe penetrating an
oversized hole in a 3 layered floor ceiling system. It was protected on the top side of the Maxilite board
with 450mm length of Twrap and sealed on the fire side with 30mm x 30mm of FyreFLEX sealant. The
specimen was able to maintain integrity and insulation for 120 minutes and did not detrimentally affect
the RISF of the floor ceiling system for at 94 minutes.

The proposed variation would require the pipe be installed-in a 2 layered floor ceiling system which
can achieve an integrity and insulation performance of 60 minutes and maintain RISF of at least 60
minutes.

When the ceiling is locally thickened by Maxilite, the performance of the ceiling system in the cavity is
expected to improve locally.

The reduction of pipe size will reduce the temperature of the pipe 25mm away from the Twrap, and
so it is expected that the pipe will be less than 250°C at 60 minutes.

With 60 minutes margin in integrity and insulation performance and 34 minutes margin in RIFS, it is
expected the reduction in the conduction path due to the reduced layer of ceiling lining will not
detrimentally affect the integrity and insulation performance for up to 60 minutes and RISF
performance for up to 60 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Inclusion of various cables

The proposed construction comprises up to 20 x CAT6 cable, 10 x 10mm TPS cables, 7 x 19mm OD 3C+E
power cables with cable tray penetration through ceiling lining either locally thickened or has an
oversize hole that’s patched with Maxilite as shown in Figures 66 and 67 with protection as per Table
12.

With reference to Table B9, RTL FT1522.01, Specimen 4(1) comprise 20 x CAT6 cable, 10 x 10mm TPS
cables, 7 x 19mm OD 3C+E power cables with cable tray penetrating an oversized hole in a 2 layered
floor ceiling system. It was protected on the top side of the white Maxilite board with 300mm length
of Twrap and sealed on the fire side with 30mm x 30mm of FyreFLEX sealant. The specimen was able
to maintain integrity and insulation for 60 minutes and did not detrimentally affect the RISF of the floor
ceiling system for at 60 minutes.

The proposed variation would require the cables be installed in a 2 layered floor ceiling system which
can achieve an integrity and insulation performance of 60 minutes and maintain RISF of at least 60
minutes.
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With some margin on the temperature measured on the white Maxilite board, it is expected that blue
Maxilite board will also be able to be below 2500C for at least 60 minutes when protecting the
proposed Services,

When the ceiling is locally thickened by Maxilite, the performance of the ceiling system in the cavity is
expected to improve locally.

Based on the above, it is expected the proposed construction will not detrimentally affect the integrity
and insulation performance for up to 60 minutes and RISF performance for up to 60 minutes when
tested in accordance with AS 1530.4 — 2014 and assessment in accordance with AS 4072.1 -2005.

Inclusion of Fyrebox

The proposed construction comprises Fyreboxes as per Table 14 through ceiling lining locally thickened
with Maxilite as shown in Figure 68 with protection as per Table 14.

The proposed variation would require the Fyrebox to be installed in a 2 layered floor ceiling system
which can achieve an integrity and insulation performance of 60 minutes and maintain RISF of at least
60 minutes.

With reference to Table B9, TR-F40.01, Specimen B comprise a Fyrebox with services penetrating a
penetrating a 3 layered floor ceiling system. It was protected on the top side of the white Maxilite
board with 300mm length of Twrap. The specimen did not detrimentally affect the integrity and
insulation of the ceiling for 121 minutes, and RISF of the floor ceiling system for 91 minutes.

With 61 minutes margin in integrity and insulation performance and 39 minutes margin in RIFS, it is
expected the reduction in the conduction path due to the reduced layer of ceiling lining will not
detrimentally affect the integrity and insulation performance for up to 60 minutes and RISF
performance for up to 60 minutes when tested in accordance with AS 1530.4 — 2014 and assessment
in accordance with AS 4072.1 -2005.

Table B9: Summary of penetrations through tested floor/roof ceiling systems

Opening
Test Plaste.r.board . in the - . Annular Local Fire FRL and
Report C(?l‘llng‘ Service separating Maxilite Service gap Stopping* Sealant RISE
Specification
element
Maxilite
60mm
white, 20 x CAT6 Top of 30mm x
1x13mm & installed cable, 10 x Maxilite: 30mm
1x16mm from 10mm TPS 300mm Fyreflex -/60/60
RTL FT plasterboard a(1) 600 x below cables, 7 x 5-50mm Twrap sealant
1522.01 with a 200mm with 19mm OD with 2 foil fillet and 60min
600mm 100mm 3C+E tape, and full depth RISF
cavity overlap. power 50mm Maxilite
Fixed into cables overlap board
furring
channels.
100mm x Top ,Of
1D 425mm | ssmm | Maxilite:
Maxilite steel pipe 450mm
Twrap
sgorr:y’j“ Somm x \tNith 260l |
: 1.3mm ape, and
3 x 16mm 1€ |n:ta|led copper <5mm 50mm Fson;Im i,
RTLFT p'as\:ﬁtr:‘a’ard 350 x b;?(:ll pipe overlap sgiasf /120/120
1553.2 550mm 500mm with Top of fillet and 60min
cavity 100mm Maxilite: full d%a!oth RISE
9verl§p. 300mm Maxilite
. F';‘fr‘:i'n"tc’ BXCATE | _ Twrap board
8 data cable - with 2 foil
channels. tape, and
50mm
overlap
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Opening
Test Plaste.r.board . in the - . Annular Local Fire FRL and
Report Ceiling Service separatin Maxilite Service a Stopping™ Sealant RISE
P Specification P g gap pping
element
Maxilite 350mm x
60mm 125mm Top of
grey, Maxilite: 5mm x
plasterboard Maxi R p ) Y /120/120
) 360mm x below with 2 foil sealant
TR-F40.01 with a B . . <5mm .
135mm with min. . tape, and fillet and .
500mm With 90min
. 100mm 50mm full depth
cavity Fyrebox o RISF
overlap. overlap Maxilite
X ) Foam at
Fixed into over the board
furrin the top of Fyrebox
& the box v
channels.
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