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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 in 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Excerpts of the Report may not be published.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, trade mark 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

© 2020 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 on fire collars
protecting a concrete slab incorporating
blank penetration seals

Sponsored Investigation No. FSP 2153

1 Introduction

1.1 Identification of specimen

The sponsor identified the specimen as five SNAP fire collars protecting a 120-mm thick concrete
floor slab incorporating five blank penetration seals.

1.2 Sponsor
IG6 Pty Ltd as trustee for the 1G6 IP Trust

3 Skirmish Court
Victoria Point QLD

1.3 Manufacturers
Snap Fire Systems Pty Ltd

Building A, 1343 Wynnum Road
Tingalpa QLD

1.4 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.

1.5 Reference standard

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

1.6 Test number

CSIRO Reference test number FS 5026/4585
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1.7 Test date

The fire-resistance test was conducted on 26 October 2020.

2 Description of specimen

2.1 General

The specimen comprised an 1150-mm x 1150-mm x 120-mm thick concrete slab. The slab
incorporated five blank penetration seals protected by five (5) cast-in fire collars.

The 120-mm thick concrete slab was reinforced with a single layer of steel reinforcement providing
a Fire Resistance Period (FRP) for insulation of 120 minutes in accordance with Table 5.5.1 of
AS 3600:2018 - Concrete structures.

For the purpose of the test, the specimens were referenced as Specimen 1, 2, 3, 4 and 5. Only four
(4) specimens are the subject of this report (Specimens 1, 2, 3 and 4). Documents containing a
complete description of each specimen were supplied by the sponsor and are retained on file

Specimen 1 — A SNAP H110S High-Top Stack cast-in fire collar protecting a blank penetration seal.

The SNAP H110S High-Top Stack cast-in fire collar comprised a 1.6-mm thick polypropylene casing
with a 140-mm inner diameter and a 194-mm x 184-mm base flange. The 248-mm high collar casing
incorporated a layer of 451-mm long x 85-mm wide x 4-mm thick Intumescent material and a rubber
ring seal. The closing mechanism comprised four equally spaced steel springs held with nylon fuse
links. The springs were fabricated using galvanised steel wire having a diameter of 3.15-mm, with
the springs acting against a layer of 316 grade stainless steel mesh measuring 503-mm x 83-mm as
shown in drawing titled “SNAP 110 High-Top Stack”, dated 16 February 2019, by Snap Fire Systems
Pty Ltd.

The SNAP H110S collar cap comprised a 2-mm thick polypropylene casing with an outside diameter
of 139-mm and an inner diameter of 132.7-mm as shown in drawing titled “110 Cap”, dated 14
October 2020, by Snap Fire Systems Pty Ltd.

The opening inside the sleeve of the SNAP H110S Cast-in fire collar was sealed using a PVC blanking
plug. The PVC blanking plug comprised a SNAP H110S collar cap incorporating a short length of PVC
pipe fitted with PVC end caps.

The 100-mm long section of pipe comprised a 110-mm outside diameter polyvinyl chloride
sandwich construction pipe with a wall thickness of 3.51-mm and endcaps glued at both ends using
PVC adhesive. The section of pipe was centrally fixed to the underside of H110S collar cap and with
a M6 x 25-mm cup head bolt, nut and a 17-mm washer. The H110S collar cap was fitted into the
sleeve of the collar from the unexposed face and fixed in place using 25-mm wide metal strapping
that was attached through the central bolt and screw fixed to the concrete slab with two M5 30-mm
concrete screws as shown in drawing titled “100 PVC(SC) Plug and H110S”, dated 8 October 2020,
by Snap Fire Systems Pty Ltd.
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Specimen 2 — A SNAP H65S-RR High-Top Stack cast-in fire collar protecting a blank penetration seal.

The SNAP Cast-in H65S-RR fire collar comprised a 1.6-mm thick polypropylene casing with a 79 mm
inner diameter and a 168-mm diameter base flange. The 250 mm high collar casing incorporated a
280-mm x 65-mm x 5-mm thick Intumesh intumescent material and a rubber ring seal. The closing
mechanism comprised three galvanised steel springs bound with nylon fuse links and a 322-mm x
63-mm 316 stainless steel mesh as shown in drawing titled “SNAP 65 High-Top Stack”, dated
29 September 2017, by Snap Fire Systems Pty Ltd.

The opening inside the sleeve of the SNAP H65S-RR Cast-in fire collar was sealed using a PVC
blanking plug. PVC blanking plug comprised a H65S-RR collar cap incorporating a short length of
PVC pipe located inside the collar’s sleeve.

The SNAP H65S-RR collar cap comprised a 1.7-mm thick polypropylene casing with an outside
diameter of 89.6-mm and an inner diameter of 79.4-mm as shown in drawing titled “65 Cap”,
dated 14 October 2020, by Snap Fire Systems Pty Ltd. The 100-mm long section of pipe comprised
a 69-mm outside diameter polyvinyl chloride pipe with a wall thickness of 3-mm and endcaps
glued at both ends using PVC adhesive. The top PVC end cap was centrally fixed the underside of
H65S-RR collar cap and with a M6 x 25-mm cup head bolt, nut and a 17-mm washer. The H65S-RR
collar cap was fitted into the sleeve of the collar from the unexposed face and fixed in place using
25-mm wide metal strapping that was attached through the central bolt and screw fixed to the
concrete slab with two M5 30-mm concrete screws as shown in drawing titled “65 PVC Plug and
H65S-RR”, dated 8 October 2020, by Snap Fire Systems Pty Ltd.

Specimen 3 — A SNAP H50S-RR High-Top Stack cast-in fire collar protecting a blank penetration seal.

The SNAP Cast-in H50S-RR fire collar comprised a 1.6-mm thick polypropylene casing with a 67-mm
inner diameter and a 150-mm diameter base flange. The 250 mm high collar casing incorporated a
230-mm x 55-mm x 5-mm thick Intumesh intumescent material and a rubber ring seal. The closing
mechanism comprised three galvanised steel springs bound with nylon fuse links and a 268-mm x
53-mm 316 stainless steel mesh as shown in drawing titled “SNAP 50 High-Top Stack”, dated 29
September 2017, by Snap Fire Systems Pty Ltd.

The opening inside the sleeve of the SNAP H50S-RR Cast-in fire collar was sealed using a PVC
blanking plug. The PVC blanking plug comprised a H50S-RR collar cap incorporating a short length
of PVC pipe located inside the collar’s sleeve.

The SNAP H50S-RR collar cap comprised a 1.7-mm thick polypropylene casing with an outside
diameter of 73.6-mm and an inner diameter of 63.2-mm as shown in drawing titled “50 Cap”, dated
14 October 2020, by Snap Fire Systems Pty Ltd. The 100-mm long section of pipe comprised a
56-mm outside diameter polyvinyl chloride pipe with a wall thickness of 2.23-mm and endcaps
glued at both ends using PVC adhesive. The top PVC end cap was centrally fixed the underside of
H50S-RR collar cap and with a M6 x 25-mm cup head bolt, nut and a 17-mm washer. The H50S-RR
collar cap was fitted into the sleeve of the collar from the unexposed face and fixed in place using
25-mm wide metal strapping that was attached through the central bolt and screw fixed to the
concrete slab with two M5 30-mm concrete screws as shown in drawing titled “50 PVC Plug and
H50S-RR”, dated 8 October 2020, by Snap Fire Systems Pty Ltd.
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2.2

2.3

2.4

2.5

Specimen 4 — A SNAP H100S High-Top Stack cast-in fire collar protecting a blank penetration seal.

The SNAP Cast-in H100S-RR fire collar comprised a 1.6-mm thick polypropylene casing with a
126.5-mm inner diameter and a 213-mm diameter base flange. The 250 mm high collar casing
incorporated a 412-mm x 85-mm x 4-mm thick Intumesh intumescent material and a rubber ring
seal. The closing mechanism comprised three equally spaced 3.15-mm diameter galvanised steel
springs bound with nylon fuse links acting against a 460-mm x 83-mm 316 stainless steel mesh as
shown in drawing titled “SNAP 100 High-Top Stack”, dated 29 September 2017, by Snap Fire
Systems Pty Ltd.

The opening inside the sleeve of the SNAP H100S-RR Cast-in fire collar was sealed using a PVC
blanking plug. PVC blanking plug comprised a H100S-RR collar cap incorporating a short length of
PVC pipe located inside the collar’s sleeve.

The SNAP H100S-RR collar cap comprised a 2-mm thick polypropylene casing with an outside
diameter of 125.9-mm and an inner diameter of 119.6-mm as shown in drawing titled “100 Cap”,
dated 14 October 2020, by Snap Fire Systems Pty Ltd. The 100-mm long section of pipe comprised
a 110-mm outside diameter polyvinyl chloride sandwich construction pipe with a wall thickness of
3.51-mm and endcaps glued at both ends using PVC adhesive. The top PVC end cap was centrally
fixed the underside of H100S-RR collar cap and with a M6 x 25-mm cup head bolt, nut and a 17-mm
washer. The H100S-RR collar cap was fitted into the sleeve of the collar from the unexposed face
and fixed in place using 25-mm wide metal strapping that was attached through the central bolt
and screw fixed to the concrete slab with two M5 30-mm concrete screws as shown in drawing
titled “100 PVC(SC) Plug and H100S-RR”, dated 8 October 2020, by Snap Fire Systems Pty Ltd.

Dimensions

The specimen comprised an 1150-mm x 1150-mm x 120-mm thick concrete slab to suit the opening
in the specimen containing frame.

Orientation

The reinforced concrete slab was placed horizontally on top of the furnace chamber and subjected
to fire exposure from the underside.

Conditioning

The concrete slab was left to cure for a period longer than 30 days. The specimen was delivered on
14 October 2020 and stored under standard laboratory atmospheric conditions until the test date.

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

The supporting floor construction and specimen installation was organised by the sponsor. CSIRO
was not involved in the selection of the materials.
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3 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:

Drawing titled “Test Slab S-20-L Layout”, dated 7 October 2020 by Snap Fire Systems Pty Ltd.

Drawing titled “Specimen #1 100 PVC(SC) Plug & H110S”, dated 7 October 2020 by Snap Fire
Systems Pty Ltd.

Drawing titled “Specimen #2 65 PVC Plug & H65S-RR”, dated 8 October 2020 by Snap Fire Systems
Pty Ltd.

Drawing titled “Specimen #3 50 PVC Plug & H50S-RR”, dated 8 October 2020 by Snap Fire Systems
Pty Ltd.

Drawing titled “Specimen #4 100 PVC(SC) Plug & H100S-RR”, dated 7 October 2020 by Snap Fire
Systems Pty Ltd.

Drawing titled “Specimen #5 150 PVC(SC) Plug & H150S-RR”, dated 8 October 2020 by Snap Fire
Systems Pty Ltd.

Drawing tilted “SNAP 50 High-Top Stack” dated 29 September 2017, by Snap Fire Systems Pty Ltd.
Drawing tilted “SNAP 65 High-Top Stack” dated 29 September 2017, by Snap Fire Systems Pty Ltd.
Drawing tilted “SNAP 100 High-Top Stack” dated 29 September 2017, by Snap Fire Systems Pty Ltd.
Drawing tilted “SNAP 110 High-Top Stack” dated 16 February 2019, by Snap Fire Systems Pty Ltd.

Drawings titled “50 CAP”, “65 CAP”, “100 CAP” and “110 CAP”, all dated 14 October 2020 by Snap
Fire Systems Pty Ltd.

No confidential information about the test specimens was submitted to CSIRO Infrastructure
Technologies.

4 Equipment

4.1 Furnace
The furnace had a nominal opening of 1000-mm x 1000-mm for attachment of vertical or horizontal
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.

4.2 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. Each thermocouple was
housed in high-nickel steel tubes opened at the exposed end.

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

Location of the thermocouples on the unexposed face of the specimen are described in Appendix A.
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4.3 Measurement system

The primary measurement system comprised a multiple-channel data logger, scanning at one-
minute intervals during the test.

5 Ambient temperature

The temperature of the test area was 14°C at the commencement of the test.

6 Departure from standard

There were no departures from the requirements of AS 1530.4-2014.

7 Termination of test

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

8 Test results

8.1 Critical observations

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

Time
25 minutes -

28 minutes -
60 minutes -
90 minutes -
144 minutes -

155 minutes -
165 minutes -

186 minutes -

Observation

The collar cap in Specimen 4 has begun to lift upwards away from the slab on
both sides of the metal strapping.
Moisture is noted around the perimeter of all specimens.

The central cup head bolt of Specimen 4 has been pushed upwards.
The white-collar casing of Specimens 1, 4 and 5 have begun to soften.

Insulation failure of Specimen 1 - maximum temperature rise of 180K is
exceeded on the concrete slab of Specimen 1, 25-mm from the collar cap.

The white-collar casing adjacent to the top of the slab has begun to melt.

Insulation failure of Specimen 4 - maximum temperature rise of 180K is
exceeded on the concrete slab of Specimen 4, 25-mm from the collar cap.
Test terminated.

8.2 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.
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8.3 Furnace severity

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

8.4 Specimen temperature

Figure 3 shows the curve of temperature versus time associated with Specimen 1.
Figure 4 shows the curve of temperature versus time associated with Specimen 2.
Figure 5 shows the curve of temperature versus time associated with Specimen 3.

Figure 6 shows the curve of temperature versus time associated with Specimen 4.

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

Specimen 1 — A SNAP H110S High-Top Stack cast-in fire collar protecting a blank
penetration seal

Structural adequacy - not applicable
Integrity - no failure at 186 minutes
Insulation - 144 minutes

Specimen 2 — A SNAP H65S-RR High-Top Stack cast-in fire collar protecting a blank
penetration seal

Structural adequacy - not applicable
Integrity - no failure at 186 minutes
Insulation - no failure at 186 minutes

Specimen 3 — A SNAP H50S-RR High-Top Stack cast-in fire collar protecting a blank
penetration seal

Structural adequacy - not applicable
Integrity - no failure at 186 minutes
Insulation - no failure at 186 minutes

Specimen 4 — A SNAP H100S-RR High-Top Stack cast-in fire collar protecting a blank
penetration seal

Structural adequacy - not applicable
Integrity - no failure at 186 minutes
Insulation - 165 minutes
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This report details methods of construction, the test conditions and the results obtained when the
specific element of construction described herein was tested following the procedure outlined in
AS 1530.4. Any significant variation with respect to size, construction details, loads, stresses, edge
of end conditions, other than that 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 the measurement of fire resistance, it is not possible to provide a stated degree for
accuracy of the result.

9 Fire-resistance level (FRL)

10

11

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

Specimen 1 - -/180/120%;
Specimen 2 - -/180/120%;
Specimen 3 - -/180/120* and
Specimen 4 - -/180/120*.

The fire-resistance level of the specimen is applicable when the system is exposed to fire from the
same direction as tested.

*All specimens were tested in a concrete slab with a Fire Resistance Period (FRP) for insulation of
120 minutes in accordance with Table 5.5.1 of AS 3600:2018 - Concrete structures. The maximum
FRL of any test specimen cannot exceed the FRL achieved by the concrete slab in which it was
installed.

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 results of the fire test contained in this test report are directly applicable, without reference to
the testing authority, to similar constructions where one or more changes listed in Clause 10.12 of
AS 1530.4-2014, have been made provided no individual component is removed or reduced.

Tested by

Dbl

Peter Gordon
Testing Officer
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Appendices

Appendix A — Measurement location

Specimen T/C Position T/C designation
On slab 25-mm from collar cap NE S1
Specimen 1— A SNAP 110 High-Top On slab 25-mm from collar cap SW S2
Stack cast-in fire collar protecting a On collar cap 25-mm from slab NE S3
blank penetration seal. On collar cap 25-mm from slab SW S4
On metal strapping off-centre S5
On slab 25-mm from collar cap NE S6
Specimen 2 — A SNAP 65 High-Top On slab 25-mm from collar cap SW S7
Stack cast-in fire collar protecting a On collar cap 25-mm from slab NE S8
blank penetration seal. On collar cap 25-mm from slab SW S9
On metal strapping off-centre S10
On slab 25-mm from collar cap NE S11
Specimen 3 — A SNAP 50 High-Top On slab 25-mm from collar cap SW S12
Stack cast-in fire collar protecting a On collar cap 25-mm from slab NE S13
blank penetration seal. On collar cap 25-mm from slab SW S14
On metal strapping off-centre S15
On slab 25-mm from collar cap NE S16
Specimen 4 — A SNAP 100 High-Top On slab 25-mm from collar cap SW S17
Stack cast-in fire collar protecting a On collar cap 25-mm from slab NE S18
blank penetration seal. On collar cap 25-mm from slab SW S19
On metal strapping off-centre S20
Rover Rover S26
Ambient Ambient S27
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Appendix B — Photographs

PHOTOGRAPH 2 — UNEXPOSED FACE OF SPECIMEN PRIOR TO TESTING
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PHOTOGRAPH 4 — SPECIMENS AT 60 MINUTES INTO THE TEST
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PHOTOGRAPH 5 — SPECIMENS AT 90 MINUTES INTO THE TEST

PHOTOGRAPH 6 — SPECIMEN 1 AT 98 MINUTES INTO THE TEST
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PHOTOGRAPH 7 — SPECIMENS AT 120 MINUTES INTO THE TEST

PHOTOGRAPH 8 — SPECIMEN 1 AT 120 MINUTES INTO THE TEST
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%1.

Specimen 2

Specimen3

PHOTOGRAPH 9 - SPECIMENS AT 150 MINUTES INTO THE TEST

Specimen 1 Specimen 2
\ Specimen|3
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Specimen 1 Specimen 2
Specimen|3

PHOTOGRAPH 12 — SPECIMENS AFTER 186 MINUTES INTO THE TEST
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Specimem 3 Specimem 1

Specimem 2

Specimem 4
- -

PHOTOGRAPH 13 — EXPOSED FACE OF SPECIMENS AT THE CONCLUSION OF TESTING
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Appendix C — Test Data charts
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FSP 2153 | Page 21 of 45



wnwixey wnwiuy ——  (9%) Awensg ----
(ut) swi)
08l S9l 0S| Gel ocl S0l 06 =7 09 514 0¢ Gl

08

06

a
S
(%) Aiienag

1

1

1

It 50l
I

1

- 0Ll

Gl

- 0cl

FIGURE 2 — FURNACE SEVERITY

FSP 2153 | Page 22 of 45



0gl

591

MS GBS WOl WW-GZ dBd JB||0D UQ) {5 s
MS ded Je|jo9 Woy WW-GZ gejs uQ g5 —

anuao-yo fuddess [Blaw UD GG e
TN ge|s Wol) W-gZ ded J(jod U €8 ———
JN ded Je|jo Woy WW-GZ gefs ug | §——

051

SEl

0k

S0

(uiw) s
08

- 05

- 00l

- 051

- 002

- 08¢

- 0oE

(o Bap) sumesadwa |
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FIGURE 6 — SPECIMEN TEMPERATURE — ASSOCIATED WITH SPECIMEN 4

FSP 2153 | Page 26 of 45



Appendix D — Installation drawings

Snap Fire Systems Pty Ltd
Test Slab S-20-L Layout
Date: 27 AUG 2020

1150
N/A
600
1150
Penetration Collar Code Pipe Type Pipe Diameter
PYC Blanking
| Hes Flug 100
S PVC Blanking
: HE9S-RR Plug E5
PVC Blankin
3 H50S-RR g g o
'\:I‘.f .
: MODSRR i CFEilL?gnmng 100

DRAWING TITLED “TEST SLAB S-20-L LAYOUT”, DATED 27 AUGUST 2020, BY SNAP FIRE SYSTEMS PTY LTD
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Snap Fire Systems Pty Ltd

Specimen #1
100 PVC(SC) Plug & H110S

Date: 07 OCT 2020

MEx25mm Cup Head Bolt + Nut

H110S Collar Cap

25mm Metal Strap
M5x30mm Concrete

Screw Bolts
110mm PVC(SC) Fipe

A
b
4
e
L
—
- -
R TR
4 0
f
|
—
P
=

A e R =~ - -
e
S .
i L
J o
—— - Aoty e
S a2 :1-:1-;:;:,.5
I I
T =
H
] k.
]
A A A A i S .
o e
&5
—————

Concrete Slab

H1105 Cast-in Collar
(See Drawing)

17mm Washer
PVC End Caps

DRAWING TITLED “SPECIMEN #1 100 PVC (SC) PLUG & H110S”, DATED 7 OCTOBER 2020, BY SNAP FIRE
SYSTEMS PTY LTD
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Snhap Fire Systems Pty Ltd

Specimen #2

65 PVC Plug & H65S-RR

M6x25mm Cup Head Bolt + Nut

H65S-RR Collar Cap
25mm Metal Strap
M5x30mm Concrete

Screw Bolts
69mm PVC Pipe

Date: 08 OCT 2020

o

= ;

-------------

- i
5 .
e, .

e e T

R

Concrete Slab J

HB65S-RR Cast-in
Collar (See Drawing)

17mm Washer

PVC End Caps

DRAWING TITLED “SPECIMEN #2 65 PVC PLUG & H65S-RR”, DATED 8 OCTOBER 2020, BY SNAP FIRE SYSTEMS

PTY LTD
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Snap Fire Systems Pty Ltd
Specimen #3

950 PVC Plug & H50S-RR
Date: 08 OCT 2020

MEx25mm Cup Head Bolt + Nut

HS0S-ER Collar Cap
25mm Metal Strap
MEx30mm Concrete

Screw Bolts -
56mm PVC Pipe _
4 E: .: l.f_1':r . l
. g . . 7 .4
" . 4 At ,I
- d.. , E'_e o v ] 1 D
A ?;'h :I' " ' .I '
R - | (I N .
ANy R = P
/4]
Concrete Slab / / /|
H50S-RR Cast-in /ol
Collar (See Drawing) / fa" /
.'II I|'III I|I

17mm Washer
PVC End Caps

DRAWING TITLED “SPECIMEN #3 50 PVC PLUG & H50S-RR”, DATED 8 OCTOBER 2020, BY SNAP FIRE SYSTEMS
PTY LTD
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Shap Fire Systems Pty Ltd

Specimen #4
100 PVC(SC) Plug & H100S-RR
Date: 07 OCT 2020

MEx25mm Cup Head Bolt + Nut

H1005-RR Collar Cap
Z2omm Metal Strap
M5x30mm Concrete
Screw Bolts
110mm PVC(SC) Ripe

Concrete Slab
H1005-RR Cast-in
Collar (See Drawing)

17mm Washer
PVC End Caps

DRAWING TITLED “SPECIMEN #4 100 PVC (SC) PLUG & H100S-RR”, DATED 7 OCTOBER 2020, BY SNAP FIRE
SYSTEMS PTY LTD

FSP 2153 | Page 31 of 45



Appendix E — Specimen Drawings
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DRAWING TITLED “100 CAP”, DATED 14 OCTOBER 2020 BY SNAP FIRE SYSTEMS PTY LTD
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Appendix F — Certificate(s) of Test

INFRASTRUCTURE TECHNOLOGIES

14 Judmas Peerae, Horth Bede 39 2113
PO Binw 22, Mlarth Byela B 1RSTL, Ssmralla
T 02 ai50 Gidd = ABN S GE7 109230

Certificate of Test

Mo, 3526

This is to certify that the elerent of constraction descr ged below was tested by CSIRO Infrastructare Techaologles noaccordatce wih
Australien Standa-d 1530, Methnds for frio teds onoaoi a'rg mate-als. enmaarents ane stracteres, Part 4 Fincemes stanoe tests nf
glements of construction, 2014, Sectlon 10: Service penetrations aad coatrol olats, o4 aehalf of:

IGA Moy Ltd & trustee for the 1GS 1P Trust
1 S+irrisa Cor
Yictorla Polnt Qe 4185

Aful descr otion of the test specimen anc the cor g ete test sesulis are detalec inte Dy sion's regot nursesed F5F 21535,
Froguct Mare:  SMAP F1L05 Figt-1op Stack cast-i fite oo (- protect na a blank penetration sea {specimen 1)

Cesiriation: Tha saecinen corrprises @1 1150-rrm & L150-m0r 5 12070 thick concrete slaa. The slab iqcorpo-ated a alass
penetat on seal protected oy & cast-in fice collar, The 120-mm thics coacrete 5 ab weas reinforced weith & 5 1gle layer of
sterl meinforceme ot providing @ Fre Resotance Pecos (FRP] for Tsuiation of 120 mnotes insooordance vwith Table
F.A. of A5 ARWLE2GIE - Cancrete structores, The SNAF HTI05 High-Toa Stacs cast-in fire calls- compsisrn a0 1.1
talcg palyaropdens cas ng@ with a 140-r nnes dametes ane & 184-mir £ 1841 m base f;a'uge Ihe Zdg-1m I Eh
rnl ar casing reo-porates aoapes nf 45 lerm Inng x 8% wide x demm thick imtumesee it matesial sne o moaher rng
feal. The closing vechan 2 corprised tour equa by spaced steel 2p9ngs nele with nylon fase links, Tae IRONGS WETE
faaricatod us rg galvaniser steal w're having a d'amete - of .15 mm, with the springs act 28 against & layer of 3714 grade
§la vess sleel rresh measd  ng 303-1ir K 83 ad Shoten in cradd g "ENAP 110 Figa-Top Stats”, datec 16 Feb-uay
AUTH, By Snaa bre Systor: Py ed Dhe SMAP H1T0S eollas cap corroriscs 8 donn thook polvarnoylens casing with an
putsice ciameter of 139-r1m anc an ianer ciareter of 133.7-rmn & shown 1 crawe’ng 110 Caa®, cated 14 Cotone-
AU, by Bnap bire yste s Py L2, (he opea ag inside the sleeve of the fine oo - veas sealed using a C blanking plug
The: PYC abising alug cormasised a SMAP HT10E oo ar cap inco-aarating # shet eagth af FYC aiar fitber wits PeC era
caps. The 200 i long section of sipe corr orisec a 110-v e oL tside d'arreter pobysingl ohoorlde sancéwich corstrict on
ploe with a wall trceness of 3.531-rm and encoass glued st both ends using PYC achasive. The section of pipe was
rrntrally fued tn the cacerside af F1108S oo la- caip std witt & W6« 25mn oon wean bot, it and 5 071m wasaer
The co la- cap was fitted (910 the s eeve of the oo las troir the Lnexaoses tace and txed 14 2lace using Z5-mm wide
motal strapping attached thonuga 10 contral bolt ane sccw fiued to fAc concrete s a0 with fwn WS 30 T oonerrte
SLTEWGE @s B0 neray g 100 PYCSC] Plag ane F11057, dated 8 October 2030, by Snaa Tice Systers Pry Lie.

Partormance obiewed Inrespact ot the tollowing A5 1530.4-2014 CHera

Structural AdegLacy - rat applicable
InteRrity niz failure At 185 mirtes
InsL laticon £ 144 mirutes

and thencfone far the perpnse af Buildi g Kogu atiols 0 austmalia, achicers & fire-rs stance leeel SRRL of - 8001020

Thr FEL nf t10 sprerirme1 s anal' b e waen tao system ic mepnsed tofise from the same & rocting as tostec. The saoci nien was tostor ‘noa
concoete slan with a Mre Resistance Pesjod (TRPY tor reu atioq of 130 17 nutes in accordance with Table 5.5.1 of 435 3600:2018 - Coqcnete
st-urtures, The maxmam FRL of any tost saccime 1 catiat recced the FRL ach owed oy 100 conc-cte slaa nowhich twas rstalod. Fo- 13e
pu-poies of A% 153004-2014 the resi s of thete fire i1 may be used to cisect y astest line kazard, but it saadle 22 qotes that a & rgle
test rrethad will not proside a tull assesseee st ot ¥re azare under & | e concit ors, This certiticate is provided tor gene-a intormation
ony ane cocs not cormp o with regulatong reee remerts for o oeace of coreplianee,

Testing Sttice - Peter Gorean Coare af Test: 26 Outober 2020

Is ded 07 T1e 23" cay of Novern e 2020 witiour alterations or addit ons.
Brett Rodey | Manapger, Fime Testing anc Asscssmarts

“Copyright O30 2020 117
Lopyirg or al eralon of Lhis repor . wi hous written authorisabion frorm 03 20 0s lahidoen

his domamens s ssucd in amcordance vath M A s acored bation requircmicnis.,
Accrackation Mo, 16: - Dorporate St Mo, 960%

MATA Arcracdnad tar compliance with 150,120 13025 - “esring

COPY OF CERTIFICATE OF TEST — NO. 3526
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INFRASTRUCTURE TECHNOLOWGIES

14 Idhis dveniie, Mersh Byde MGS 2114 CSIRD
BL Bow 42 North Byde MY 10000 ausralia
T 0213030 5244 = AEN <1087 115230

Certificate of Test

Mo, 342§

7= & tocert fy T1at the olement of constraction dosc-ibee below was tostod by CSIROD Infrastructere lochnologics in socorda oo wits
Adstralian Stancard 1530, BMithocs for fre tests on buildisg matedals, compnsents snd stoactures, Part 4 Fre-rosistance tosts of
o re s of canst -otin, 2074, Sect on 10 Service penetrations anc control ‘nints, no e falt ot

IGE PRy Lte &5 trustoo for the K&6 F T -ust
A Stirmish Cort
Yictnria Point QId 2163

Afall deses ption of the tost spreimet ane the coma ot test osults s detailed = the D visiow's report num beree FSP 2154
Prodact Marre:  SMNAP Hes5%KE H gh- 1og Stack cast-ia fire collar protecting & blang aeqetration seal {saecimen 21

Lrescription: 170 speCimen comprisce an 1lad-mm o 115b-mm & 120-mim thick concrete slab. the s 82 incorporated & boank
pigtration soa arotoctod by s cast-in fire oollar, The 140 0 thic  conencte 580 waes reinfo-ced with @ single @yer of
ster rerdnreement prowidiag @ Fre Resistance Peciod (FRP) fa- iwsulation of 120 nisates noascoordance with Taae
a1 of A% AE0052014 - Concrote structurcs, Tho SMAF Cast-in HEo5-ER fie oollar corrprises @ 18-mm thick
anlyarnpy rore casing with & 79 nmoinner diamoeter and # 168nm canetos base flargn. The 250 r g1 col 30 cas ng
‘nen-poraterd a 280-mm = BS-nm g Bermey thice Itomesa inturesoe ot materal and a0 cusher rng sesl. The oo ng
TeC1aTET Lor orized three galvavsed steel soings aodne Wth wloa fuse links ane a 322-nm ® 63 316 stanles
stee rresh ag show i drawl g “SNAP 85 Hig+-Top 5tack”, dated 2% septerrber 2017, by Snap [ire Systers Pty Lid. The
opening inside the s eeve of the SMAF Hbbh-RR Cast-in fre col ar was sealec vsing a8 PWC 2 anking plug. PvC blan<ng
alug comarsod & FRGS-RE collar cap incorporatiag @ 5ot cnagth of PV pioe ocatec insde the collars slecee, The
AMAR FRES-RE colar cap comprisen @ 1.7-mm thick polypropylene casiag st 1 an aatsicde cianeter of B2 & mm and an
“nner diameter of TAd-mmoas s in crwing "R Can®, dated 14 Qetnber 2020, ay Srap Fire Systers Py Lid. The
100 v ong sectioof plae corarised a 69 wie outs'ee dlareter poy iyl chloride p’pe with 3 wal thiciness of 3-rm
and enccaps glued at bota ends usivg PYC adaesive. The too PYE end cap was central y fives the Jadersice of BRa5-KH
oolar cap atd with a MG & 25-1rr cp aead balt, Aok @ a 17-rin wasaes. The HARS-RR collar cap vas Fried into the
sleeve of the col ar from the unexaosed tace anc fixed (1 place LS'ng 2347 wice reta strapping that was attached
thraLga the centra bot and serew fimes to the coqcrete slab w th two W5 30 mire cotcrete scoews as 50w n in drawing
Yag PYC PIUE ant HebS-HET, catod B Uctober 2020, by Snap b re Systems Py Lo,

Pefornance osserved In resoect of the followl1g A5 1530.4-2014 crite <la

Structe ral Adecuacy + nat applicable
Integrity no failure 2t 186 minutes
Insulatian - ne failure at 186 minLtes

and therefare for the pursose of Buicing Regalations (1 ALstralia, acvever afireres stance evel {FEL) of - /180,120

Ta# FRL ab the specimenis appl canle when the systare s sipmad ta fie feom 1 sare dicecting as festea. The speci-nen was tasted in s
LoMcrete slab with a Mre Recstance Pariod (TRP | for mealation of 120 & actes 14 accordance with Tas e 5.3.1 of A% 3600:2018 - Coarete
stractLres. T rax rom TRL of any test specinen cannot excead the TRL actieves oy the ooac-ete slab | aowhics it was installed. For the
puroosas of A% 15304-2004 the results of these fine tests may be szed to oiectly assess fire hazarc, oot it should be woted that & single
test metod w0l ot provide 8 ful assessroent of froosazard under all fine conditioss. This cortificate = prowces fo- general information
only @ coes mot coraly w th regulatary require nents for ev cence of comp iawe.

lesting Crfficer: Peter Gordon Late of lost: LR (B 1]

IsEuec on the 237 cay of Moverrbar 2020 witholt alterat ons or ace tlans.

Beett Radery | Manager, Fire TaSTing ane Assessme s
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Copylng or altemhon of this repoet withous wnzen authersasien frerm Cs1E00s forlidden

This decurnen. s Bsued in acrordance wich S8y aceremdabon requircimonls.
Acoreditaton Mo 165 Corporate S1e Mo, 3625
Arrediled Tor soriplance wih S0ACC 17125 Tosling

COPY OF CERTIFICATE OF TEST — NO. 3527

FSP 2153 | Page 41 of 45



INFRASTRUCTURE TECHNOLOWGIES

14 Idhis dveniie, Mersh Byde MGS 2114 CSIRD
BL Bow 42 North Byde MY 10000 ausralia
T 0213030 5244 = AEN <1087 115230

Certificate of Test

Mo, 3428

7= & tocert fy T1at the olement of constraction dosc-ibee below was tostod by CSIROD Infrastructere lochnologics in socorda oo wits
Adstralian Stancard 1530, BMithocs for fre tests on buildisg matedals, compnsents snd stoactures, Part 4 Fre-rosistance tosts of
o re s of canst -otin, 2074, Sect on 10 Service penetrations anc control ‘nints, no e falt ot

IGE PRy Lte &5 trustoo for the K&6 F T -ust
A Stirmish Cort
Yictnria Point QId 2163

Afall deses ption of the tost spreimet ane the coma ot test osults s detailed = the D visio s report num boree FSP 2154
Prodact Marre:  SMNAP HaUsKE H gh- 1og Stack cast-ia fire collar protecting & blang aeqetration seal {5aecimen 31

Lrescription: 170 speCimen comprisce an 1lad-mrm o 115b-mm & L20-mim thick concrete slab. the s 82 incorporated 8 boank
pigtration soa arotoctod by s cast-in fire oollar, The 140 0 thic  conencte 580 waes reinfo-ced with @ single @yer of
ster rerdnreement prowidiag @ Fre Resistance Peciod (FRP) fa- iwsulation of 120 nisates noscoordance with Taae
2.1 of A% AE00:2014 - Concrote structurcs, Tho SMAEF Caet-in Halb-ER fie collar corrprisee @ 18-mm thick
anlyarnpy roe casing with s GF.m o ine - dameter and @ 150emm ametos base flange. Thio 250 1 g1 ool 30 cas ng
‘nen-poraterd a 230-mm = 55-nm g Bermoy thice Itomesa intureseeat materal and 2 cusher ng sesl. The oo ng
TeCIATET Lor orized three galvavsed steel soings aodne Wth wloa fuse links ant a 268-nm £ 33 316 stanles
stee mesh as shown in dsaw ng titled “SNAP 50 High-Toa Stack’, cated 2% Seatemaer 2017, by Saap I re Systens Py
Ltd. | he opening itside the sleeve of the SNAP HEUS-HE Cast-in fire co lar was sealed Jsing a PWE blandng plag. 1ne PYC
alark r@ 3L g compr sod 3 RFS0S-BE co la- cap nooraasating a short 'ongth of MY C piae located insido the col ar's slecye,
Traer S4AP HAO5-RR collar can cnmprises & 1.7-mm thico aplyoroay ore casing vt a1 nots'de diameter of 73 .6.mmand
A e diameter ob G322 nimoas shown i d-awt g titled 50 Cen”, dated 14 October 2020, by Snap Fre Sstens Py
Ltd. The 100 1re loqg section of piae coracised a 36 rom oatside dameter palywley| cvoriee plpe with 3 wal thic<ness
of 2.23-1r and edcaog g Jed &t both ends 25 ng PYC ad hes we. The top PYC enc cap was centa b fiwed the unders ce
ot FEOS-RE ealla” cap ant wita a MG ¥ 253-mir cup fead aalt, net and & 17-mie washes. The HR0%-RR co e cap wad
fitted (912 the sleeve of the collar from the Jewexoosec face awd Fxee In place ssing Z3- 1 Ww'ce neta straga ng that
wias attached through the centeal bolt a1d screw ficed to the coacsete slab wits fwo MY 30 miv conceete screws as
showd M N Grawe ing tit o Sl PYC Flg ane Hals-RE, cated B October 2020, by Snap b re Systerms Py Lid..

Pefornance osserved In resoect of the followl1g A5 1530.4-2014 crite <la

Structe ral Adecuacy + nat applicable
Integrity no failure 2t 186 minutes
Insulatian - ne failure at 186 minLtes

and therefare for the pursose of Buicing Regalations (1 ALstralia, acvever afireres stance evel {FEL) of - /180,120

Ta# FRL ab the specimenis appl canle when the systare s sipmad ta fie feom 1 sare dicecting as festea. The speci-nen was tasted in s
LoMcrete slab with a Mre Recstance Pariod (TRP | for mealation of 120 & actes 14 accordance with Tas e 5.3.1 of A% 3600:2018 - Coarete
stractLres. T rax rom TRL of any test specinen cannot excead the TRL actieves oy the ooac-ete slab | aowhics it was installed. For the
puroosas of A% 15304-2004 the results of these fine tests may be szed to oiectly assess fire hazarc, oot it should be woted that & single
test metod w0l ot provide 8 ful assessroent of froosazard under all fine conditioss. This cortificate = prowces fo- general information
only @ coes mot coraly w th regulatary require nents for ev cence of comp iawe.
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Certificate of Test

Mo, 3425

7= & tocert fy T1at the olement of constraction dosc-ibee below was tostod by CSIROD Infrastructere lochnologics in socorda oo wits
Adstralian Stancard 1530, BMithocs for fre tests on buildisg matedals, compnsents snd stoactures, Part 4 Fre-rosistance tosts of
o re s of canst -otin, 2074, Sect on 10 Service penetrations anc control ‘nints, no e falt ot

IGE PRy Lte &5 trustoo for the K&6 F T -ust
A Stirmish Cort
Yictnria Point QId 2163

Afall deses ption of the tost spreimet ane the coma ot test osults s detailed = the D visiow's report num beree FSP 2154
Prodact Marre:  SMNAP H10US Figh- lop stac< cast-in fi-e col ar protectiag a blan < penetration sea {Saecimen 4]

Lrescription: 170 speCimen comprisce an 1lad-mm o 115b-mm & 120-mim thick concrete slab. the s 82 incorporated & boank
pigtration soa arotoctod by s cast-in fire oollar, The 140 0 thic  conencte 580 waes reinfo-ced with @ single @yer of
ster rerdnreement prowidiag @ Fre Resistance Peciod (FRP) fa- iwsulation of 120 nisates noscoordance with Taae
a1 of A JR00CZ018 - Concoote structices, The SMAR Cast-in HI0US-RE fi-c oollar comprisee & 1G-mm thick
anlyarnpy roe casing wWith & 1267 mmoinnor clarete- anc & 21307 diamoter base flaage, Tae 250 on v g7 enllar
easing ‘renraaraten 4 31 1-mma BR-rm x demn thics e mesh T rtumesee it matecal and & cubber rag sea . The codng
TECIATET Corprised Three ecLally spaces 3.05-nir diareter gavanlser stee Sprags pound wOth myon hise ines
acting agalnst & 4BD-Ivrt ® 83401 316 stalaless stee mesh as shown In crawing "s¥AP 100 H gh-Top Stack®, dated
2% Septerrber 201, By Snap Hre Systems Py Uid. Lhe ooeq ng inside the sleewve of the SMAR H10O%-KK Cast-ia fine
ool ar weas sealed Jsing & PG b anking alug, MW Dlancing plug comprised & HID0S-RR collar cap inco-porat 18 & som
rrgts of BYC par ocated ‘nsice the o la-'s slecwe, The SMAR HIOOS-RR collar cap comasiseg s Zomm thick
anlyarnpy rne s’ g with an outside cameter of 125900 and an nner diameter of 11%.60-07 8% 5 ween 'nod -issing
TL00 Can”, aated 14 Dctober 2020, by Saap Cine Systens Pty Lid. The 100-1 % Iong sectios ot piae coracised 5 110-m
outside ciareter a0 ywim chionde saadwich constraction plae wite a wall thickness of 3.31-mm and endcaps g Lec at
anth @ads Lding PYE achedve. Tae tap PYC e e cap was cent-a by Yiked 11 dndes’de ot HTO05-RR a0 lar Gap aad witaa
WA % 25-m0 cup lead bolt, Aot 39 a 17-rrn was e, Toe H1005-RE col ar caa was Fited nto 1he sleeve of the collar
fromi the Lnexposed face ane fixed in place Js nep 25-me1 wide ireta strapping that was attacthec throlga the centra
oolt ane scrow fued to the concrote = abowith oo M5 90 Mm concrote sooewes 835 500wn nodraw g 100 PYCisc) Plug
A% F100E-RET, catod 8 Dctoor 2000, 2y SnEa Foc Systens Py i,

Pedfornance osserded in resoect of the followitg A% 1590.4-2014 crite fia

Structeral Adecuacy - rat applicable
Integrity T no failure at 186 minutes
Insulatian - 165 milrutng

a1d therefore for tae puraose of Bui ving Regslations (1 ALstralia, acrevec afire-res stance evel JFRL of - /280120

Tae TRL of The speciren s appl casle whean the systerr s exposed to fine from T sarre directios as testes. The speci-nen was tested in a
concrete slaowith a Fire Res stance Period (TRP] for nedlation of 120 m nutes 1 accorcance with Taze 5.5.1 of Ab 3600:2018 - Concrete
stractLres. |72 maersm PHL of any test specimen cannat exoced the FRL acvieves oy the coacoete slab nowhicn it was installed. tor the
puraoses of A% 1530.4-2014 the results of those fine tests may bre ssed to elrootly assoss fro hazarg, oot it showld be soted that & single
test metaod w |l not provide a ful aszessirent of fre sazard under all fire conditions. This certficate ¢ orovcec for general inforrmation
only &% cocs not comaky s th regulatary regquirenents fo- oy conce of cormp ia e,
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