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Use of this Report

Use of Reports — Testing

This report is subject to binding obligations under which it was prepared. In particular, the Report must not
be used:

e as a means of endorsement; or
e jn a company prospectus or notification to a Stock Exchange document for capital raising,
without the prior written consent of CSIRO.

The Report may be published verbatim and in full, provided that a statement is included on the publication
that it is a copy of the Report issued by CSIRO.

Excerpts of the Report may not be published.
Use of Reports — Consultancy

This report is subject to binding obligations under which it was prepared. In particular, the Report may only
be used for the following purposes:

e the information in the Report may be used by the party that commissioned the Report for its
internal business operations (but not licensing to third parties);

e the report may be copied for distribution within the organisation that commissioned the Report;

e copies of the Report (or extracts of the Report) may be distributed to contractors and agents of
the organisation that commissioned the Report who have a need for the Report for its internal
business operations. Any extracts of the Report distributed for this purpose must clearly note that
the extract is part of a larger Report held by the organisation that commissioned the Report and
which has been prepared by CSIRO.

The name, trademark or logo of the CSIRO must not be used without the prior written consent of CSIRO.

The Report must not be used as a means of endorsement without the prior written consent of CSIRO.

Copyright and disclaimer

© 2024 CSIRO To the extent permitted by law, all rights are reserved and no part of this publication covered
by copyright may be reproduced or copied in any form or by any means except with the written permission
of CSIRO.

Important disclaimer

CSIRO advises that the information contained in this publication comprises general statements based on
scientific research. The reader is advised and needs to be aware that such information may be incomplete or
unable to be used in any specific situation. No reliance or actions must, therefore, be made on that
information without seeking prior expert professional, scientific and technical advice. To the extent
permitted by law, CSIRO (including its employees and consultants) excludes all liability to any person for any
consequences, including but not limited to all losses, damages, costs, expenses and any other compensation,
arising directly or indirectly from using this publication (in part or in whole) and any information or material
contained in it.
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Fire-resistance test of Trafalgar Fire

stopping systems protecting control joints
and service penetrations in a Ritek wall

1.1

1.2

1.3

1.4

1.5

1.6

Sponsored Investigation No. FSP 2461

Introduction

|dentification of specimen
The sponsor identified the test assembly (CP39) as a Ritek 150X-Plus wall incorporating two (2)

control joints and eight (8) penetrating services protected with various fire Trafalgar Fire protection
systems.

Sponsor

Trafalgar Group Pty Ltd
26A Ferndell Street
South Granville, NSW 2142

Manufacturer
Trafalgar Group Pty Ltd

26A Ferndell Street
South Granville NSW 2142

Test standard

Australian Standard 1530, Methods for fire tests on building materials, components and structures,
Part 4:2014, Fire-resistance tests for elements of construction.

Section 10: Service penetrations and control joints.

Reference standard

Australian Standard 4072, Components for the protection of openings in fire-resistant separating
elements, Part 1 - 2005, Service penetrations and control joints.

Test number

CSIRO Reference test number FS 5366/4872
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1.7

2.1

Test date

The fire-resistance test was conducted on 7 August 2024.

Description of specimen

General

The test assembly comprised an 1800-mm wide x 1800-mm high x 150-mm thick Ritek 150X-PLUS
wall system penetrated by two control joints eight (and 8) service penetrations protected with

various fire stopping systems.

Supporting Construction

The 150-mm thick Ritek 150X-Plus wall comprised pre-fabricated permanent formwork panels
which were screw fixed together and core filled with concrete with an established fire resistance

level (FRL) of 240/240/240, as per CSIRO test report FSV 2075 (Revision B).

Documents containing a complete description of each specimen were supplied by the sponsor and
are retained on file. For the purpose of the test, the service penetrations were referenced as

detailed in the table below.

ID

Specimen details

A 12-mm wide vertical control joint in a 150-mm thick Ritek 150X-PLUS wall
protected with FyreFLEX Fire Resistant sealant.

A 50-mm wide vertical control joint in a Ritek 150X-PLUS wall protected with
RyanSPAN75 block and FyreFLEX Fire Resistant sealant.

A nominal 100-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS wall through
a 114-mm diameter core hole protected with Unicorn Continuous Collars and FyrePEX
HP Sealant.

A nominal 40-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS wall through a
43-mm diameter core hole protected with two 40-mm Retrofit FyreCOLLAR and
FyreFLEX Fire Resistant Sealant.

A bundle of three 2C+E TPS power cables, two Category 6 cables, and two Fire alarm
cables penetrating a 150-mm thick Ritek 150X-PLUS wall through a 25-mm diameter
core hole protected with FyreFLEX Fire Resistant Sealant.

A bundle of seven power cables penetrating a Ritek 150X-PLUS wall through a 70-mm
diameter core hole protected with FyreFLEX Fire Resistant Sealant and Trafalgar
TWrap.

A bundle of Appendix D1 cables penetrating a Ritek 150X-PLUS wall through a
400-mm x 420-mm wall opening protected with a FyreBATT system, FyreFLEX Fire
Resistant Sealant and TWrap.

A bundle of Aluminium core power cables penetrating a Ritek 150X-PLUS wall
through a 400-mm x 420-mm core hole protected with a FyreBATT system, FyrePEX
HP sealant and TWrap.
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A nominal 100-mm diameter UPVC pipe penetrating a 150-mm thick Ritek 150X-PLUS
wall through a 114-mm diameter core hole protected with Trafalgar BladeRUNNER
fire collars and FyreFLEX Fire Resistant Sealant incorporating an elbow joint fitted on
the exposed face.

A nominal 100-mm diameter HDPE pipe penetrating a Ritek 150X-PLUS wall system
10 | through a 114-mm diameter core hole protected with Trafalgar BladeRUNNER fire
collars and FyreFLEX Fire Resistant Sealant.

Specimen 1 —A 12-mm wide vertical control joint in a 150-mm thick Ritek 150X-PLUS wall
protected with FyreFLEX Fire Resistant sealant.

An 1800-mm high x 12-mm wide control joint opening was formed in a 150-mm thick Ritek
150X-PLUS wall system that incorporated an extruded aluminium track on the vertical the edges of
a single layer of 6-mm fibre cement lining the internal facing as shown in Figure A- Detail L.

FyreFLEX Sealant filed
to a depth of 20mm on
both sides with PE
backing rod to set
depth

\Fumace side

Opening lined with émm
fibre cement and aluminium
exirusions

-6mm Fibre Cement

Aluminium Exirustion

Figure A — Detail L

On both sides of the wall FyreFLEX Fire Resistant Sealant was used to fill the 12-mm wide joint
opening to a depth of 20-mm controlled with a Tremco 22-mm diameter open-cell foam backing
rod. The FyreFLEX sealant finished flush with the wall as shown in drawing titled ‘Spec.1 Vert. Joint
FyreFLEX’, dated 4 October 2024, by Trafalgar Group Pty Ltd.

Exposed side Unexposed side
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Specimen 2 — A 50-mm_wide vertical control joint in a Ritek 150X-PLUS wall protected with
RyanSPAN75 block and FyreFLEX Fire Resistant sealant.

The RyanSPAN75 block consists of intumescent strips within a foam with nominal dimensions of
85-mm high x 75-mm wide and 1000-mm long, with a nominal density of 287 kg/m3.

An 1800-mm high x 50-mm wide control joint opening was formed in a Ritek 150X-PLUS wall system
that incorporated Ritek extruded aluminium track on the vertical edges with a single layer of 6-mm
fibre cement lining the internal facing as shown in Figure B- Detail N.

RyanSPAN75
compression fitted

ceniral fo joirﬁ\

N

Opening lined with
émm fibre cement
and aluminium
extrusions

Sealed with FyreFLEX
Sealant to the opening
and on butt joint

\Fumoce Side

émm Fibre Cement

Aluminium Extrustion

Figure A — Detail N

Two pieces of RyanSPAN75 block measuring 85-mm deep x 75-mm wide x 1000 long, were required
to fit the 1800-mm long control joint. The blocks were friction fitted centrally into the 1800-mm
long x 50-mm wide vertical control joint opening, FyreFLEX sealant was applied to both faces of the
RyanSPANT75 butt joint and along the vertical faces between the RyanSPAN75 and the 6-mm fibre
cement. 150X-PLUSas showing in drawing titles ‘Spec.2 Vert. Joint RyanSPAN’, dated 4 October
2024, by Trafalgar Group Pty Ltd.

Exposed side Unexposed side
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Specimen 3 — A hominal 100-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS wall through
a 114-mm diameter core hole protected with Unicorn Continuous Collars and FyrePEX HP Sealant.

The Trafalgar Unicorn Continuous Collar consisted of a 50-mm wide x 10-mm % 1-mm thick
intumescent strip with a stated density of 970 kg/m3. The intumescent was retained within a
0.6-mm steel backing, supplied in a 2.3 metre-long ‘strap’, designed to be cut to length to suit the
OD of the penetration service. The steel intumescent backing was 50-mm tall and consisted of
15-mm wide segments between bend reliefs. Every segment had an opening for the mounting
brackets, and every second segment had a fold at one end to retain the intumescent. The mounting
brackets had a Z-profile (7.5-mm x 50-mm x 40-mm respective lengths of the folds) matching the
50-mm height of the collar, such that it folded over the end of the collar, down the side, and out
onto the separating element. The middle segment of the bracket had two legs that slotted into the
collar body segments. Each bracket was 20-mm wide, with a 7-mm wide x 13-mm long slot located
in the bracket’s base for screw fixings.

The penetrating service comprised a nominal 100-mm UPVC pipe with a measured 110-mm OD and
wall thickness of 3.0-mm, which penetrated the Ritek 150X-PLUS wall through a 114-mm diameter
core hole, as shown in drawings titled ‘Spec. 3 DN100 PVC’, dated 4 October 2024 by Trafalgar
Group Pty Ltd. The pipe projected horizontally 2000-mm away from the unexposed face of the Ritek
150X-PLUS wall system and 500-mm into the furnace chamber. The pipe was supported at 395-mm
and 1080-mm from the unexposed face of the wall, The pipe was left open on the unexposed end
and closed with a PVC cap on the exposed end.

The annular gap between the service and the Ritek 150X-PLUS wall was filled from both sides of the
wall with FyrePEX HP sealant to a depth of 10-mm. A Trafalgar Unicorn Continuous fire collar was
installed at each side of the wall. The two ends of the intumescent notched at a 45-degree angle,
before being installed around the service and the two ends of the collar were secured with a steel
mounting bracket, with additional two mounting brackets attached to the collar and evenly
distributed around the service. The three brackets were secured to the wall surface with M6 x
50-mm long concrete screw anchors.

Exposed side Unexposed side

FSP 2461| Page 9 of 61



Specimen 4 — A nominal 40-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS wall through a
43-mm diameter core hole protected with 40-mm Retrofit FyreCOLLAR and FyreFLEX Fire Resistant
Sealant.

The 40-mm Retrofit FyreCOLLAR is constructed with a 0.5mm thick Stainless steel and consists of
two halves fitted with a layer of intumescent material with a thickness of approximately 2-mm and
a height of around 50-mm and, with one fixing hole in each half. The collar has an outer diameter
between 53-mm to 56-mm and an inner diameter of approximately 46-mm +1-mm.

The penetrating service comprised a nominal 40-mm UPVC pipe, which penetrated the Ritek
150X-PLUS wall through a 43-mm diameter core hole, as shown in drawings titled
Spec. 4 DN40 PVC, dated 4 October 2024 by Trafalgar Group Pty Ltd. The pipe projected horizontally
2000-mm from the unexposed face of the Ritek 150X-PLUS wall system and 500-mm into the
furnace chamber. The pipe was supported at approximately 395-mm and 1080-mm from the
unexposed face of the wall, The pipe was left open on the unexposed end and closed with a PVC
cap on the exposed end.

The annular gap between the service and the Ritek 150X-PLUS wall was filled from both sides of the
wall with FyrePEX HP sealant to a depth of 10-mm. A Retrofit FyreCOLLAR was installed on each
side of the wall and secured with two mounting brackets attached to the collar and evenly
distributed around the service. The two brackets were secured to the wall surface with M6 x 50mm
long concrete screw anchors.

Exposed side Unexposed side
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Specimen 5 — A bundle of three 2C+E TPS power cables, two Category 6 cables, and two Fire alarm
cables penetrating a 150-mm thick Ritek 150X-PLUS wall through a 25-mm diameter core hole
protected with FyreFLEX Fire Resistant Sealant.

The penetrating service comprised a bundle of three 2.5-mm? (2C+E) TPS 2C cables, two Category
6 cables and two Fire alarm cables_penetrating a 150-mm thick Ritek 150X-PLUS wall system
through a 25-mm opening, as shown in the drawing titled Spec. 5 Various Cables, dated 4 October
2024 by Trafalgar Group Pty Ltd. The bundle of cables projected 500-mm from the unexposed face
and 500-mm from the exposed face into the furnace. The service was supported on both sides with
builders strap at approximately 400-mm from the unexposed face of the wall and 450-mm into the
furnace chamber.

FyreFLEX sealant was applied on both sides of the wall, filling the annular gap between the service
and the wall to a depth of 20-mm. On both sides of the wall surface, a 30-mm x 70-mm fillet of
FyreFLEX sealant was made surrounding the bundle of cables.

Exposed side Unexposed side
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Specimen 6 — A bundle of seven power cables penetrating a Ritek 150X-PLUS wall through a 70-mm
diameter core hole protected with FyreFLEX Fire Resistant Sealant and Trafalgar TWrap

The penetrating service comprised a bundle of seven 16-mm OD 6-mm? (three core + earth) power
cables, penetrating a 70-mm diameter core hole in a 150-mm thick Ritek 150X-PLUS wall system,
as shown in the drawing titled Spec. 6 7xCables (TWrap), dated 4 October 2024 by Trafalgar Group
Pty Ltd. On both sides of the wall, the bundle of cables was insulated with a single layer of 300-mm
wide Trafalgar TWrap insulation, butted up to the wall and with an overlap of 50-mm. The wrap
was secured with stainless steel cable ties 50-mm from each end and once at the mid-point. The
bundle of cables projected 500-mm from the unexposed face and 500-mm from the exposed face
into the furnace. The service was supported on both sides with builder’s strap at approximately
350-mm from the wall.

FyreFLEX sealant was applied from both sides of the wall, filling the annular gap between the service
and the wall to a depth of 30-mm. On both sides of the wall surface, a 50-mm x 50-mm fillet of
FyreFLEX sealant was made surrounding the bundle of cables.

Exposed side Unexposed side
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Specimen 7 — A bundle of Appendix D1 cables penetrating a Ritek 150X-PLUS wall through a 400-mm
X 420-mm wall opening protected with a FyreBATT system, FyreFLEX Fire Resistant Sealant and

TWrap.

A FyreBATT system composed of two layers of FyreBATT, measuring 400-mm high x 420-mm wide
and 600-mm high x 620-mm wide, was applied on a 400-mm high x 420-mm wide opening of a
150-mm thick Ritek 150X-PLUS wall system. The FyreBATT system was used for specimens 7 and 8,
as shown in the drawing titled Overview, dated 4 October 2024 by Trafalgar Group Pty Ltd. The
smaller layer was friction fitted to the opening, sealed with FyreFLEX sealant around the perimeter
of the butt joint and finished flush with the unexposed surface of the wall. The second layer was
split into two halves and applied at the opening, adjacent to the first layer. A section of 100-mm of
the FyreBATT was supported on the wall, around the wall opening, then fixed with M6 x 100-mm
masonry anchors at 200-mm apart and 50-mm from the edges of the FyreBATT. A 25-mm x 25-mm
fillet of FyreFLEX sealant was applied around the perimeter of the FyreBATT fixed to the wall.

FyreBATT is a 60-mm thick coated mineral fibre batt consisting of high-density fibrous lamella core,
sealed on both sides with a flexible ablative coating with a density of 153 kg/m3.

The penetration service comprised a Group A cable configuration, in accordance with Appendix D1
of the AS 1530.4, mounted on a 300-mm wide cable tray, penetrating a 330-mm wide x 60-mm high
opening made to the two layers of the 60-mm thick FyreBATT system, as shown in the drawing
titled Spec. 7 D1 cables, dated 4 October 2024 by Trafalgar Group Pty Ltd. The cable tray projected
860-mm from the unexposed face and 500-mm from the exposed face into the furnace. The service
was supported on both sides with Unistrut at approximately 320-mm and 730-mm from the
unexposed wall and, 420-mm from the exposed side of the wall.

FyreFLEX sealant was applied from the exposed and unexposed sides of the FyreBATT, filling the
annular gap between the service and the FyreBATT. On both sides of the FyreBATT surface, a 30-mm
x 30-mm fillet of FyreFLEX sealant was made surrounding the cable tray. The cable tray was
wrapped on both sides with two layers of TWrap, butted up to the batt, and with an overlap of
100-mm. On the unexposed side of the tray, a 600-mm wide x 25-mm thick TWrap was applied and
secured with stainless steel cable ties at 50-mm from each end and every 150-mm between the
cables. A 300-mm wide TWrap was applied on the furnace side.

Exposed side Unexposed side
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Specimen 8 — A bundle of Aluminium core power cables penetrating a Ritek 150X-PLUS wall through
a 400-mm x 420-mm wall opening protected with a FyreBATT system, FyrePEX HP sealant and

TWrap.

A FyreBATT system composed of two layers of FyreBATT, measuring 400-mm high x 420-mm wide
and 600-mm high x 620-mm wide, was applied on a 400-mm high x 420-mm wide opening of a
150-mm thick Ritek 150X-PLUS wall system. The FyreBATT system was used for specimens 7 and 8,
as shown in the drawing titled Overview, dated 4 October 2024 by Trafalgar Group Pty Ltd. The
smaller layer was friction fitted to the opening, sealed with FyreFLEX sealant around the perimeter
of the butt joint and finished flush with the unexposed surface of the wall. The second layer was
split into two halves and applied at the opening, adjacent to the first layer. A section of 100-mm of
the FyreBATT was supported on the wall, around the wall opening, then fixed with M6 x 100-mm
masonry anchors at 200-mm apart and 50-mm from the edges of the FyreBATT. A 25-mm x 25-mm
fillet of FyreFLEX sealant was applied around the perimeter of the FyreBATT fixed to the wall.

FyreBATT is a 60-mm thick coated mineral fibre batt consisting of a high-density fibrous lamella
core, sealed on both sides with a flexible ablative coating with a 153 kg/m?3 density. The penetration
service comprised a Group of Aluminium cable configuration;

e One Aluminium core XLPE insulated cable, 630mm? single core OD 50-mm.

e Four Aluminium core XLPE insulated cables, 240mm? single core OD 30-mm.

e Three Aluminium core XLPE insulated cables, 16mm? single core OD 10-mm.

e Four Aluminium core XLPE insulated cables, 16mm? 4C+E core, measured OD 26-mm.
e  Four Aluminium core XLPE insulated cables, 16mm? 4C+E core, measured OD 26-mm.

The cables were mounted on a 300-mm wide cable tray, penetrating a 330-mm wide x 60-mm high
opening made to the two layers of the 60-mm thick FyreBATT system, as shown in the drawing
titled Spec. 8 AL cables, dated 4 October 2024 by Trafalgar Group Pty Ltd. The cable tray projected
860-mm from the unexposed face of the wall and 500-mm from the exposed face into the furnace.
The service was supported on both sides with Unistrut at approximately 320-mm and 730-mm from
the unexposed wall and, 420-mm from the exposed side of the wall.

FyrePEX HP sealant was applied to fill the annular gap between the service and the FyreBATT and
finished flush with the FyreBATT surfaces. Offcuts of FyreBATT was also filled in the opening with
the FyrePEX HP sealant.

The cable tray was wrapped on both sides with a single layer of TWrap, butted up to the batt, and
with an overlap of 100-mm. On the unexposed side of the tray, a 600-mm wide x 25-mm thick
TWrap was applied and secured with stainless steel cable ties at 50-mm from each end and every
150-mm between the cables. A 300-mm wide x 25-mm thick TWrap was applied on the furnace
side.

Exposed side Unexposed side
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Specimen 9 — A nominal 100-mm diameter UPVC pipe penetrating a 150-mm thick Ritek 150X-PLUS
wall through a 114-mm diameter core hole protected with Trafalgar BladeRUNNER fire collars and
FyreFLEX Fire Resistant Sealant incorporating an elbow joint fitted on the exposed face.

The Trafalgar BladeRUNNER fire collar was constructed from 1.1-mm mild steel plate and comprised
of two symmetrical halves. Each half contained a baseplate measuring 240-mm wide x 140-mm long
x 20-mm high. The top side of the baseplate contained a blade measuring 154-mm wide x 69-mm
long x 15-mm high flange. Each blade was lined with a 55-mm wide x 150-mm long x 10-mm thick
Trafalgar Intumescent strip (stated density of 730 kg/m?3) with double-sided tape. The blade was
held in place with a 12-mm wide x 10-mm high x 137-mm long angles which were secured to the
baseplate at the front with four 4-mm steel rivets. Each blade contained two tensioned springs
secured to the baseplate with the blade being pulled back to the rear and the blades were held in
place with 4.8-mm wide x 1.3-mm thick plastic cable ties (manufactured with Nilon 66-UL).
Construction of the fire collar is detailed in drawing named ‘BladeRUNNER’, dated 22 February
2024, by Trafalgar Fire.

The penetrating service comprised a DN100 UPVC pipe with a measured 110-mm OD and a 3.0-mm
thickness penetrating a 114-mm diameter core hole in a 150-mm thick Ritek 150X-PLUS wall
system. A BladeRUNNER fire collar was installed at each side of the wall. The two halves of the
BladeRUNNER were fitted around the pipe and secured to the wall using four M6 x 50-mm masonry
anchors around the pipe. A PVC elbow was connected to the penetrating pipe on the exposed side,
in line with the BladeRUNNER. FyreFLEX sealant was applied in the annular gap from both sides of
the wall to a depth of 10-mm.

The service was supported with Unistrut at 395-mm and 1080-mm on the unexposed side The pipe
at the end of the elbow was capped with Kaowool.

Exposed side Unexposed side
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Specimen 10 — A nominal 100-mm diameter HDPE pipe penetrating a Ritek 150X-PLUS wall system
through a 114-mm diameter core hole protected with Trafalgar BladeRUNNER fire collars and
FyreFLEX Fire Resistant Sealant.

The Trafalgar BladeRUNNER was constructed from 1.1-mm mild steel plate and comprised of two
symmetrical halves. Each half contained a baseplate measuring 240-mm wide x 140-mm long x
20-mm high. The top side of the baseplate contained a blade measuring 154-mm wide x 69-mm
long x 15-mm high flange. Each blade was lined with a 55-mm wide x 150-mm long x 10-mm thick
Trafalgar Intumescent strip (stated density of 730 kg/m3) with double-sided tape. The blade was
held in place with a 12-mm wide x 10-mm high x 137-mm long angles which were secured to the
baseplate at the front with four 4-mm steel rivets. Each blade contained two tensioned springs
secured to the baseplate with the blade being pulled back to the rear and the blades were held in
place with 4.8-mm wide x 1.3-mm thick plastic cable ties (manufactured with Nilon 66-UL).
Construction of the fire collar is detailed in drawing named ‘BladeRUNNER’, dated 22 February
2024, by Trafalgar Fire.

The penetrating service comprised a nominal diameter 100-mm HDPE pipe with a measured
110-mm OD and a 3.6-mm thickness penetrating a 114-mm diameter core hole in a 150-mm thick
Ritek 150X-PLUS wall system. A BladeRUNNER fire collar was installed at each side of the wall. The
two halves of the BladeRUNNER were fitted around the pipe and secured to the wall using four M6
x 50-mm masonry anchors around the pipe. FyreFLEX sealant was applied in the annular gap from
both sides of the wall to a depth of 10-mm.

The service was supported with Unistrut at 395mm and 1080mm on the unexposed side The pipe
at the end of the elbow was capped with Kaowool.

Exposed side Unexposed side
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2.2

2.3

2.4

2.5

4.1

Orientation

The Ritek 150X-PLUS wall system was placed vertically and sealed against the furnace chamber and
the specimen was exposed to fire from one side only.

Dimensions

The overall dimensions of the separating wall element were 1800-mm x 1800-mm to suit the
furnace opening of 1650-mm x 1650-mm.

Conditioning

The specimen construction was completed on 1°* August 2024 and stored under indoor laboratory
atmospheric temperature and humidity conditions until the test date.

Selection, construction and installation of the specimen and the
supporting construction

The construction was organised by the test sponsor. CSIRO was not involved in the selection of the
materials.

Documentation

The following documents were supplied or referenced by the sponsor as a complete description of
the specimen and should be read in conjunction with this report:

e Drawings titled CP39 Drawings Ritek, 12 sheets, dated 21 October 2024, Trafalgar Group
Pty Ltd.

e (CP39 Specimen description DRAFT, dated 1 August 2024, Trafalgar Group Pty Ltd.
e (CP39 Product descriptions, dated 1 August 2024, Trafalgar Group Pty Ltd.

e The profile of the aluminium track is detailed in drawing titled track extrusion, dated the
16 June 2006, by Ritek System Pty Ltd.

Confidential information about the test specimens have been submitted and is retained at CSIRO
Infrastructure Technologies

Equipment

Furnace

The furnace had a nominal opening of 1650-mm x 1650-mm as appropriate for vertical specimens.

The furnace was lined with refractory bricks and materials with the thermal properties as specified
in AS 1530.4:2014 and was heated by combustion of a mixture of natural gas and air.
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4.2

4.3

4.4

Temperature

The temperature in the furnace chamber was measured by four type K, 3-mm diameter, and 310
stainless steel Mineral Insulated Metal Sheathed (MIMS) thermocouples.

The temperatures of the specimen were measured by glass-fibre insulated and sheathed K-type
thermocouples with a wire diameter of 0.5-mm.

Locations of the thermocouples on the unexposed face of the specimen are described in
Appendix A.

Pressure
The furnace pressure was measured by a differential low-pressure transducer with a range of
+ 50 Pa.

The pressure probe was located approximately 800-mm above the sill of the furnace, where the
pressure was controlled at 19 Pa.

Measurement system

The primary measurement system for furnace temperature and pressure control comprised
multiple-channel data loggers, scanning at one-minute intervals during the test.

Ambient temperature

The ambient laboratory conditions measured as specified by AS 1530.4-2014 clause 2.11.5 was 4°C
at the commencement of the test.

Departures from standard

The furnace pressure tolerances were in excess of the requirements of AS 1530.4-2014 for the
periods of time as shown in Figure 3. The test laboratory confirms that this departure in furnace
pressure was potentially more onerous and would not have significantly affected the results of this
test.

The furnace temperature tolerances and severity were in excess of the requirements of
AS 1530.4-2014 for the periods of time as shown in Figures 1 and 2. The test laboratory confirms
that this departure in temperature tolerances was potentially more onerous would not have
significantly affected the results of this test.

The ambient air temperature at the commencement of the test, mentioned in Section 5 of this
report, was 1°C below the tolerance of the requirements of AS 1530.4-2014 clause 2.11.5. The test
laboratory confirms that this minor departure in ambient temperature would not have significantly
affected the results of this test.

Termination of the test

The test was terminated at 241 minutes by the agreement with the sponsor.
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8.1

Test results

Critical observations

The following observations were made during the fire-resistance test:

Time

14 sec -

40 sec -

2 minutes -
3 minutes -

4 minutes -

8 minutes -

9 minutes -
12 minutes -
14 minutes -

21 minutes -

24 minutes -
27 minutes -

66 minutes -

76 minutes -

77 minutes -

78 minutes -

100 minutes -
116 minutes -

119 minutes -

124 minutes -
126 minutes -

130 minutes -

135 minutes -
140 minutes -

142 minutes -

144 minutes -

Observation

Smoke emitted through the control joint foam of Specimen 2.

Smoke emitted between the wrap and the cables of Specimens 7 and 8.
Smoke emitted through the end of pipes of Specimens 3 and 4.

Smoke is being emitted through the end of pipes of Specimens 9 and 10.

Smoke emitted through the end of the pipe of Specimens 3 and 4 has
ceased.

Light smoke is being emitted between the sealants and cables of
Specimen 5.

Smoke emitted through the end of pipe of Specimen 10 has ceased.
Smoke emitted through the end of pipe of Specimen 9 has ceased.
Smoke is being emitted between the batt and the wrap of Specimen 8.

Light smoke is being re-emitted through the end of pipes of Specimens 9
and 10.

Smoke has ceased between the wrap and cables of Specimens 7 and 8.
Smoke is being emitted between the collar and the pipe of Specimen 9.

Smoke is being emitted between the vertical joint of the batt above
Specimen 8. The batt is slightly lifted and opened at that location.

Light smoke is being emitted between the collar and pipe of Specimen 3.

The intumescent foam, from Specimen 2, is detaching from its layers
along the block.

Intumescent material is being expelled between the batt and the wrap
of specimen 8. LHS (photograph 5).

The opening of the FyreBATT joint above Specimen 8 is increasing.
Decolouration is noted between the wrap and the batt of specimen 9.

Light smoke is being emitted from the joint between the aluminium angle
(track) and the fibre cement approximately 30 cm below the head of
specimen 1.

The separation of the layers of the foam of Specimen 2 is increasing.
Smoke is being re-emitted through the end of pipe of Specimen 4.

Smoke emitted between wrap and cables of Specimens 7 and 8 has
intensified.

Sealant along the control joint of Specimen 1 has started to swell.
The base of pipe of specimen 4 has melted and detached from the collar.

A red glow is visible through the collar of specimen 4 into the furnace.
Cotton pad was applied with no ignition noted at this time.

Insulation failure of Specimen 7 — maximum temperature rise of 180K is
exceeded on the FyreBatt, 25-mm from the wrap.
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8.2

8.3

8.4

Time

158 minutes -

163 minutes -

175 minutes -

196 minutes -

210 minutes -

216 minutes -

217 minutes -

223 minutes -

224 minutes -

232 minutes -

233 minutes -

235 minutes -

235 minutes -

241 minutes -

Observation

The foam from the control joint of Specimen 2 is being pushed out,
reaching the top-edge of the aluminium track.

Smoke is being emitted between the wrap and sealant of Specimen 6.

Insulation failure of Specimen 4 — maximum temperature rise of 180K is
exceeded on top of the collar, 25-mm from the RITEX wall.

Insulation failure of Specimen 6 — maximum temperature rise of 180K is
exceeded at the bottom of the cable, 25-mm from the wrap.

Insulation failure of Specimen 2 — maximum temperature rise of 180K is
exceeded on the RITEK track, 1/3 span from the top.

A cavity is formed at the base of the pipe of Specimen 9. Cotton pad was
applied with no ignition noted.

Insulation failure of Specimen 9 — maximum temperature rise of 180K is
exceeded on the PVC pipe, 25-mm from the collar.

Integrity failure of Specimen 9 - Cotton pad applied on the cavity exposed
at the base of the pipe of specimen 9. Ignition of the cotton pad was
observed (photograph 11).

Integrity failure of Specimen 9 - Cavity exposed at the base of specimen
9 with ignition of the Specimen for more than 10 sec of continuous flame
was noted (photograph 12).

Smoke emitted from the end of the pipe of Specimen 10 has intensified.

Insulation failure of Specimen 1 — maximum temperature rise of 180K is
exceeded on the edge track, 1/3 span from the top, LHS.

Insulation failure of Specimen 10 — maximum temperature rise of 180K
is exceeded on top of the HDPE pipe, 25-mm from the collar.

Integrity failure of Specimen 10 — Cotton pad applied on the exposed
cavity, at the base of the pipe of Specimen 10. Ignition of the cotton pad
was observed (photograph 13).

Test Terminated.

Furnace temperature

Figure 1 shows the standard curves of temperature versus time for heating the furnace chamber
and the actual curves of average and maximum temperature versus time recorded during the

heating period.

Furnace severity

Figure 2 shows the curve of furnace severity versus time during the heating period.

Furnace pressure

Figure 3 shows the curve of average pressure versus time inside the furnace chamber.
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Specimen temperature

Figure 4 shows the curve of temperature versus time associated with Specimen 1.
Figure 5 shows the curve of temperature versus time associated with Specimen 2.
Figure 6 shows the curve of temperature versus time associated with Specimen 3.
Figure 7 shows the curve of temperature versus time associated with Specimen 4.
Figure 8 shows the curve of temperature versus time associated with Specimen 6.
Figure 9 shows the curve of temperature versus time associated with Specimen 5.
Figure 10 shows the curve of temperature versus time associated with Specimen 7.
Figure 11 shows the curve of temperature versus time associated with Specimen 8.
Figure 12 shows the curve of temperature versus time associated with Specimen 9.

Figure 13 shows the curve of temperature versus time associated with Specimen 10.

Performance

Performance observed in respect of the following AS 1530.4-2014 criteria for Section 10:

Specimen 1—A 12-mm wide vertical control joint in a 150-mm thick Ritek 150X-PLUS wall
protected with FyreFLEX Fire Resistant sealant

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - 233 minutes

Specimen 2 — A 50-mm wide vertical control joint in a Ritek 150X-PLUS wall protected
with RyanSPAN75 block and FyreFLEX Fire Resistant sealant.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - 210 minutes

Specimen 3 — A nominal 100-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS
wall through a 114-mm diameter core hole protected with Unicorn Continuous Collars
and FyrePEX HP Sealant

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - no failure at 240 minutes

Specimen 4 —A nominal 40-mm diameter UPVC pipe penetrating a Ritek 150X-PLUS wall
through a 43-mm diameter core hole protected with two 40-mm Retrofit FyreCOLLAR
and FyreFLEX Fire Resistant Sealant.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - 175 minutes
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Specimen 5 — A bundle of three 2C+E TPS power cables, two Category 6 cables, and two
Fire alarm cables penetrating a 150-mm thick Ritek 150X-PLUS wall through a 25-mm
diameter core hole protected with FyreFLEX Fire Resistant Sealant.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - no failure at 240 minutes

Specimen 6 — A bundle of seven power cables penetrating a Ritek 150X-PLUS wall
through a 70-mm diameter core hole protected with FyreFLEX Fire Resistant Sealant and
Trafalgar Twrap.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - 196 minutes

Specimen 7 — A bundle of Appendix D1 cables penetrating a Ritek 150X-PLUS wall
through a 400-mm x 420-mm wall opening protected with a FyreBATT system, FyreFLEX
Fire Resistant Sealant and Twrap.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - 144 minutes

Specimen 8 — A bundle of Aluminium core power cables penetrating a Ritek 150X-PLUS
wall through a 400-mm x 420-mm wall opening protected with a FyreBATT system,
FyrePEX HP sealant and TWrap.

Structural adequacy - not applicable
Integrity - no failure at 240 minutes
Insulation - no failure at 240 minutes

Specimen 9 — A nominal 100-mm diameter UPVC pipe penetrating a 150-mm thick Ritek
150X-PLUS wall through a 114-mm diameter core hole protected with Trafalgar
BladeRUNNER fire collars and FyreFLEX Fire Resistant Sealant; incorporating an elbow
joint fitted on the exposed face.

Structural adequacy - not applicable
Integrity - 223 minutes
Insulation - 217 minutes

Specimen 10 — A nominal 100-mm diameter HDPE pipe penetrating a Ritek 150X-PLUS
wall system through a 114-mm diameter core hole protected with Trafalgar
BladeRUNNER fire collars and FyreFLEX Fire Resistant Sealant.

Structural adequacy - not applicable
Integrity - 235 minutes
Insulation - 235 minutes
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10

11

This report details methods of construction, the test conditions and the results obtained when
specific element of construction described herein was tested following the procedure outlined in
this standard. Any significant variation with respect to size, constructional details, loads, stresses,
edge or end conditions, other than those allowed under the field of direct application in the relevant
test method, is not covered by this report.

Because of the nature of fire resistance testing and the consequent difficulty in quantifying the
uncertainty of measurement of fire resistance, it is not possible to provide a stated degree of
accuracy of the result.

Fire-Resistance Level (FRL)

For the purpose of building regulations in Australia, the FRL’s of the following test specimens were
as follows:

Specimen 1: -/240/180 Specimen 6: -/240/180
Specimen 2: -/240/180 Specimens 7 & 8*: -/240/120
Specimen 3: -/240/240 Specimen 9: -/180/180
Specimen 4: -/240/120 Specimen 10: -/180/180
Specimen 5: -/240/240

* The clearance between Specimens 7 and 8 within the furnace chamber was less than the
minimum required clearance of 200-mm as specified in clause 2.9.6. In this case the fire-resistance
level for the combined services has been applied based on the worst performing service
penetration included in this service cluster.

For the purposes of AS 1530.4-2014, the results of these fire tests may be used to directly assess
fire hazard, but it should be noted that a single test method will not provide a full assessment of
fire hazard under all fire conditions.

Field of direct application of test results

The fire protection systems for specimens 1, 2, 3, 4, 5, 6 and 10 were essentially symmetrical fire
protection systems and the results are applicable when exposed to fire from either direction.

The fire protection systems for specimens 7, 8 and 9 were essentially asymmetrical and the results
are applicable when exposed to fire from the direction as tested.

Tested by

Peter Gordon
Testing Officer
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Appendices

Appendix A — Measurement location

Measurement Location TIC
Group location T/C Position designation
On the RITEK wall, 25-mm from the Edge Track. On % span from the top (RHS) S1
On the RITEK wall, 25-mm from the Edge Track. Centre (LHS) S2
On the RITEK ek wall, 25-mm from the Edge Track — On % span from Bottom (RHS) S3
. On the Edge Track, 1/3 spam from the top (LHS). S4
Specimen 1
On the Edge Track, 1/3 spam from the bottom (RHS). S5
On the sealant - % span from the top the top S6
On the sealant —-mid height S7
On the sealant — On % span from Bottom (RHS) S8
On the RITEK wall, 25-mm from the collar (top) S9
On the RITEK wall, 25-mm from the collar (Bottom) S10
. On the collar, 25-mm above the RITEK wall (top) S11
Specimen 4
On the collar, 25-mm above the RITEK wall (Bottom) 512
On the PVC pipe, 25-mm above the collar (top) S13
On the PVC pipe, 25-mm above the collar (Bottom) S14
On the RITEK wall, 25-mm from the sealant (top) S15
On the RITEK wall, 25-mm from the sealant (Bottom) S16
On the sealant, 25-mm from the RITEK wall (Top) S17
Specimen 5 On the sealant, 25-mm from the RITEK wall (Bottom) S18
On the TPS cable, 25-mm from the sealant S19
On the CTAG6 blue cable, 25-mm from the sealant. S20
On the FireSense (Red) cable, 25-mm from the sealant. S21
On the RITEK wall, 25-mm from the blade runner (top) S22
. On the RITEK wall, 25-mm from the blade runner (RHS) S23
Specimen 9 On the blade runner, 25-mm from the PVC pipe (top) S24
On the blade runner, 25-mm from the PVC pipe (RHS) S25
On the PVC pipe, 25-mm from the blade runner (top) S26
On the PVC pipe, 25-mm from the blade runner (RHS) S27
On the RITEK wall, 25-mm from the blade runner (top) 528
On the RITEK wall, 25-mm from the blade runner (LHS) S29
. On the blade runner, 25-mm from the PVC pipe (top) S30
Specimen 10 -
On the blade runner, 25-mm from the PVC pipe (LHS) S31
On the PVC pipe, 25-mm from the blade runner (top) S32
On the PVC pipe, 25-mm from the blade runner (LHS) S33
Ambient S34
Rover S35
On the RITEK wall, 25-mm from the Edge Track. On % span from the top (RHS) S36
On the RITEK wall, 25-mm from the Edge Track. Centre (LHS) S37
On the RITEK wall, 25-mm from the Edge Track — On % span from Bottom (RHS) S38
Specimen 2 On the RITEK Track, 1/3 spam from the top (LHS). S39
On the RITEK Track, 1/3 spam from the bottom (RHS). S40
On the RyanSPAN75 foam - % span from the top the top S41
On the RyanSPAN75foam — At the centre S42
On the RyanSPAN75foam — On % span from Bottom (RHS) S43
On the RITEK wall, 25-mm from the collar (top) S44
On the RITEK wall, 25-mm from the collar (Bottom) S45
. On the collar, 25-mm above the RITEK wall (top) S46
Specimen 3
On the collar, 25-mm above the RITEK wall (Bottom) S47
On the PVC pipe, 25-mm above the collar (top) S48
On the PVC pipe, 25-mm above the collar (Bottom) S49
On the RITEK wall, 25-mm from the sealant (top) S50
. On the RITEK wall, 25-mm from the sealant (RHS) S51
Specimen 6
On the sealant, 25-mm from the RITEK wall (Top) S52
On the sealant, 25-mm from the RITEK (RHS) S53

FSP 2461| Page 24 of 61



Measurement Location TIC
Group location T/C Position designation
On the wrap, 25-mm from the sealant (top) S54
On the wrap, 25-mm from the sealant (RHS) S55
On the cables, 25-mm from the wrap (top) S56
On the cables, 25-mm from the wrap (Bottom) S57
On the RITEK wall, 25-mm from the sealant (top) S58
On the RITEK wall, 25-mm from the sealant (RHS) S59
On the sealant, 25-mm from the RITEK wall (Top) S60
On the sealant, 25-mm from the RITEK wall (RHS) S61
On the FyreBATT, 25-mm from the wrap (top) S62
On the FyreBATT, 25-mm from the wrap (RHS) S63
. On the wrap, 25-mm from the FyreBATT (top) S64
Specimen 7
On the wrap, 25-mm from the FyreBATT (RHS) S65
On the TRAY, 25-mm from the wrap (RHS) S66
On the TRAY, 25-mm from the wrap (Bottom) S67
On top of the 41.4-mm OD XLPE insulate cable, 25-mm from the wrap S68
On top of the 53.8-mm OD 3-core+E PVC insulate cable, 25-mm from the wrap S69
On top of the 16-mm OD 3-core+E PVC insulate cable, 25-mm from the wrap S70
On top of the 20.4-mm OD 3-core+E PVC insulate cable, 25-mm from the wrap S71
On the FyreBATT, 25-mm from the wrap (top) S72
On the FyreBATT, 25-mm from the wrap (RHS) S73
On the wrap, 25-mm from the FyreBATT (top) S74
On the wrap, 25-mm from the FyreBATT (RHS) S75
On the TRAY, 25-mm from the wrap (RHS) S76
On the TRAY, 25-mm from the wrap (Bottom) S77
Specimen 8 On top of the 45-mm OD XLPE insulate Aluminium cable, 25-mm from the wrap S78
On top of the 30-mm OD XLPE insulate Aluminium cable, 25-mm from the wrap S79
On top of the 10-mm OD 3-core+E XLPE insulate Aluminium cable, 25-mm from the $80
wrap
On top of the 25-mm OD 4-core+E XLPE insulate Aluminium cable, 25-mm from the 581
wrap
On top of the 25-mm OD 4-core+E XLPE insulate Aluminium cable, 25-mm from the $82
wrap
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Appendix B — Test photographs
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PHOTOGRAPH 2 — UNEXPOSED FACE OF SPECIMENS PRIOR TO TESTING
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PHOTOGRAPH 4 — UNEXPOSED FACE OF SPECIMENS 60 MINUTES INTO THE TEST
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PHOTOGRAPH 6 — UNEXPOSED FACE OF SPECIMENS AT 90 MINUTES INTO THE TEST
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PHOTOGRAPH 8 — UNEXPOSED FACE OF SPECIMENS AT 150 MINUTES INTO THE TEST
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PHOTOGRAPH 10 — UNEXPOSED FACE OF SPECIMENS AT 210 MINUTES INTO THE TEST
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PHOTOGRAPH 12 — UNEXPOSED FACE OF SPECIMEN 9 AT 224 MINUTES INTO THE TEST
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PHOTOGRAPH 14 — UNEXPOSED FACE OF SPECIMENS AT THE COMPLETION OF TESTING
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PHOTOGRAPH 15 — EXPOSED FACE OF SPECIMENS AFTER THE COMPLETION OF TESTING
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Appendix C — Test data charts
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FIGURE 1 — FURNACE TEMPERATURE

FSP 2461| Page 34 of 61



gge

ore gee ole S61

08l

wnwixely

wnwiuipy ——

(%) ABARS - - - -

jei=]8

oSt

(unw) suny
sel 0zl

SOl

06

7

09

Sy

o€

Sl

-

08

06

0ol

oLt

(4%

ocl

orlL

0st

09l

0LL

%) Alianas

~

FIGURE 2 — FURNACE SEVERITY
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FIGURE 4 — TEMPERATURE VERSUS TIME ASSOCIATED WITH SPECIMEN 1

FSP 2461| Page 37 of 61



(SHY) wopog woly ueds g, UQ — Weo} §/NYJSUeAY 8U} UQ €S -----

21U32 3y} Y — Weo} G/ NYdsuely sy uo 2rs - - -

doj ay3 doy ay; woly ueds &/ - Weo} G/ NYdSuedy ayy up Lys ——

"(SHY) wopoq ayy wouy weds g/ “¥oe1| ML 3Y} UD OYS -----

"(SHT) doy sy} woy weds g/| “¥oeI] MI1IY U} UD BES ——

(SHY) wopog woyy ueds v, uQ — yoel] 36p3 sy} WOy WW-GZ ‘IBM YT LY 3U} UQ 8ES ----=
(SHT) ausD okl 36p3 3} WO WW-GZ ‘[[eM DI LY Y UD LS - - -

(SHY) do} sy woly ueds v/, UQ yoed | 8BpT By} WOl WW-GZ ‘|lem I LY 84} UO 985 ——

(uiw) swiy
ore gee ole S61 08l S91 051 sel oel SoL 06 S/ 09 S¥ og Sl 0
1 1 1 L 1 L 1 L 1 1 L L 1 1 1 1 L0
-l
. lnu\d 77
Pt 71
T i
P 7 !
P K !
a4
LA S
, F oy
A A
% )
L F - 09
L7, P, !
\\\ \\ !
< J !
” \\\ U
s
7
Pl - _
PO = P A g LA
- i P b - -
-l - - - w e O Tm e =T
e m e - ||l|||l\]|I|l||H\ lllll |l\u\t s
————— o T
PR e m TS S L - 00k
P meme s I .~ ’
- PR g le Pid ’
” -t LT - s
\\ \\l\l\\ Priad - \\\\ /
a - -
’ o= - .- .
s P - e -
- - —— -
s -~ - ae=7 -~
———nmma g T __ P g P e o
it AT PO ———mflemararommmm T R
- - — e e e e e Nm e ————
e T T
=~ = - 05l
- -
\I\\\ \\\\\
- -
- g
\\'
-
-
-
-
-
- 00e

- 0S¢

(0 Bap) ainmeiadwsa |
FSP 2461| Page 38 of 61

FIGURE 5 — TEMPERATURE VERSUS TIME ASSOCIATED WITH SPECIMEN 2




(wopog) Je|joo 8y} sroge wWw-GZ ‘sdid DA 93U} UQ BYS --=--~

(doy) Jejj02 sy} anoqe ww-Gg ‘adid DA Y3 UD 8YS ——

(wonog) lem I LI 94 SA0GE WUI-GZ “JE[|0d Y} UQ [pS ----- (doy) [lem HI LI Y} SA0ge WW-GZ “IBJI0D S} UD 9pS ——
(wopog) Je||00 8y} Woly WW-GZ ‘|lem I LY 34} UQ GhS ----- (doy) 12|02 By} WO WW-GZ ‘|[BM YT LY Y} UD tPS ——
(unw) swiy
oFc gec (0] 4 S61 08l Sol 0sl sel oclL SoL 06 SL 09 St [0} Sl
Il\ll\/\ll!\llllJ!IIIIIJI\IIIIIl!Il
PR S — \1||||l\\ll /:I\lll.-fll
- ftosrlslllrlav _.q /.
A ) ] [
Ill..l.'..lllz\..fll.. wla \- \\‘ / ,-a“
- Sen - s
l\r\al\w._\
-t
! /7
I
[
I r
1 \_.
g o ..lll._.|J...\|||..a|\|-\|((;.. \||||\.. (ATO0 ,I..\nr..\ll,lt_..la ..zt\....\\..\'\..__iu.)isl
. P o~ H
I 1
1
i
’
’
’
l.\\
ll\\
A Y A SV LT DO - - - R APPSR SR ol
S\ N/ NSV

09

08

0ol

0cl

(o Bap) aimesadwa]

FIGURE 6 — TEMPERATURE VERSUS TIME ASSOCIATED WITH SPECIMEN 3

FSP 2461| Page 39 of 61



(woyog) Je|jod sy} sroge WW-GZ ‘adid DA B4 UO HLS----- (doy) Jejj02 By} 8A0qe WW-GZ ‘adid DAL Y UD €15 ——

(wopog) |EM YT 1IY 3L SAOGE WLI-GZ “JE|I0d BU} UD ZLS ===~ (doy) |leM T LI Y BAOgE WW-GZ “JE|I0d 8L UD | LS ——

(wopog) 42|09 BU} WO WW-GZ ‘([eM YT LY Y} U 0L S ----- (doy) Je)joo By} WOy WW-GZ ‘[leM MI LY 8U} UO 65 ——
() s

ore gec ole S61 o8l S9l oSl Sel 0cl S0k 06 7 09 St (013 Sl 0

o Bap) ainjesadwa |

—

- 0S¢

FSP 2461| Page 40 of 61

FIGURE 7 — TEMPERATURE VERSUS TIME ASSOCIATED WITH SPECIMEN 4
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Appendix D — Specimen drawings
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