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1. Executive summary

Trafalgar FyreWrap® Elite 1.5 consists of a foil-faced insulation blanket incorporating a
high-temperature insulating core that is designed to provide a level of fire resistance by limiting heat
transfer and maintaining the functional integrity of services and associated supports under fire
exposure. In the context of pipe support protection (see Figure 1), this material is applied around
pipework and support elements in accordance with tested system configurations to provide thermal
insulation and delay the heating of metallic components.

The system is supplemented by the use of Trafalgar FyreFLEX® sealant — an intumescent
fire-resistant sealant intended for sealing joints, terminations, and service penetrations
fire-rated barriers. The sealant exhibits expansion (intumescent) behaviour when exposedé
temperatures, contributing to the closure of gaps and restriction of fire, smoke, and h sage

through openings.
This report was prepared at the request of Trafalgar Group to assess the fi p&:ance of pipe
support systems for applications within the Australian regulatory framework: It sp€cifically addresses
the behaviour of the system under standard fire exposure as prescribedtin AS /1530.4:2014, with
reference to the requirements of AS 2419.1:2017 pipe support design, only to xtent applicable to
fire performance. &

ot

Specifically, the purpose of this report is to demonstrate that with the 4 tion provided by Trafalgar
FyreWrap® Elite 1.5 and Trafalgar FyreFLEX® sealant (collectively :@n nting to other measures as

recognised in Clause 10.4.1 Fire rating of AS 2419.1), the pipe % ystems prescribed in this report
are capable of preventing early collapse of the pipework a oIt

when exposed to fire.
This assessment is undertaken within the framework of 2022 Amendment 2 using a Deemed-
to-Satisfy (DtS) Solution pathway in accordance wi I 2G3(2)(a). The outcomes of this report
r

are intended to be used as Evidence of Suitabili ance with Clauses A5G3(e).

3), the protection of the pipe support systéms'prescribed below with Trafalgar FyreWrap® Elite 1.5 and
Trafalgar FyreFLEX® sealant is expe prevent early collapse of the pipework and supports when
exposed to fire.

In doing so, they meet the req ent prescribed in AS 2419.1:2017 Clause 10.4.1 Fire rating.
Consequently, the outcome of@ rt meets the purpose set in Section 2.2.

Refer to Table 1 for pipe supp tems prescribed based on this assessment. These outcomes are

applicable to both empty and water filled pipes.

Subject to the limitations and requirements p&' @ within this report (and specifically within Section
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Table 1 Pipe support systems protected with Trafalgar FyreWrap® Elite 1.5 and Trafalgar FyreFLEX®seala

Pipe material Pipe diameter (NB) Outside diameter | Pipe thickness (mm) | Support spacing Support load on rod | Pipe hanger Pipe support
(mm) (1)) (kN) size (mm)

Steel 100 114 1.6 0.60 1. 32X2 M10
32X2 M10
32X2 M12
36 X2 M12
32X2 M12
36 X2 M12
40X 2 M12
32 X2 M12
36 X2 M12
40X 2 M12
32X2 M12
40 X 2 M12
45X 2 M12
36 X2 M12
45X 2 M16
36 X3 M16
40 X 2 M12
32 X3 M16
36 X3 M16
40X 2 M12
32 X3 M16
40X 3 M16
32 X4 M16
40X 4 M20
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250 273.1 6.4 2.00 4.90 4 M20
250 273.1 8.0 1.00 3.19 32X4 M16
250 273.1 8.0 1.50 4.22 45X 4 M20
250 273.1 8.0 2.00 45X 5 M20
Copper 100 101.6 1.6 1.00 32X2 M10
100 101.6 1.6 1.50 1.49 32X2 M12
100 101.6 1.6 \1.61 36 X2 M12
150 152.4 2.0 1.64 36 X2 M12
150 152.4 2.0 1.89 40X 2 M12
150 152.4 2.0 2.14 45X 2 M16
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2. Introduction

2.1 General

Trafalgar FyreWrap® Elite 1.5 consists of a foil-faced insulation blanket incorporating a
high-temperature insulating core that is designed to provide a level of fire resistance by limiting heat
transfer and maintaining the functional integrity of services and associated supports under fire
exposure. In the context of pipe support protection (see Figure 1), this material is applied around
pipework and support elements in accordance with tested system configurations to provide

insulation and delay the heating of metallic components.

fire-resistant sealant intended for sealing joints, terminations, and service penetra
fire-rated barriers. The sealant exhibits expansion (intumescent) behaviour when eﬁ
0

temperatures, contributing to the closure of gaps and restriction of fire, smo n
through openings.

Figure 1 Trafalgar FyreWrap E@

2.2 Purpose of the

Section 12 of AS 1530.4:2014@ards Australia, 2014) addresses critical services including hydrant
systems. Consequently, the fire testing procedure for pipe supports to such systems is also addressed
by the same sectio

Section 10 of AS, 24
prescribes the ing:

10.2 PIPE SUPPORT DESIGN

ork associated with fire hydrant systems shall be supported by either—

1;2017 (Standards Australia, 2017) addresses pipe supports. Specifically, it

pipe support system, the individual components of which are in accordance with the

&)qui ements of Clause 10.5; or

(b) pipe supports and fasteners that are capable of supporting twice the mass of the pipework
filled with water plus a mass of 115 kg at each point of support.

10.4 PROTECTION OF PIPE SUPPORTS
10.4.1 Fire rating

In a non-sprinkler-protected building where pipework is likely to be exposed to fire, the pipe
supports shall have an FRL of not less than 60/-/-, while maintaining a pipe support temperature
of not less than* 500°C when tested in accordance with AS 1530.4, or other measures shall be
taken to prevent early collapse of the pipework and supports when exposed to fire.

FYR-10052 Technical Report V1.0 Page 7 of 25
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This report was prepared at the request of Trafalgar Group to assess the fire performance of pipe
support systems for applications within the Australian regulatory framework. It specifically addresses
the behaviour of the system under standard fire exposure as prescribed in AS 1530.4:2014, with
reference to the requirements of AS 2419.1:2017 pipe support design, only to the extent applicable to
fire performance.

Specifically, the purpose of this report is to demonstrate that with the protection provided by Trafalgar
FyreWrap® Elite 1.5 and Trafalgar FyreFLEX® sealant (collectively amounting to other measures as
recognised in Clause 10.4.1 Fire rating of AS 2419.1), the pipe support systems prescribed in this report
are capable of preventing early collapse of the pipework and supports when exposed to fire.

2.3

This assessment is undertaken within the framework of the NCC 2022 Amendment 2 us
to-Satisfy (DtS) Solution pathway in accordance with Clause A2G3(2)(a). The outcaomes is report
).

Compliance with National Construction Code (NCC) Q;

med-

are intended to be used as Evidence of Suitability in accordance with Clauses ASG

3.
31

N

Limitations, assumptions and validity conditions

Limitations

vith Trafalgar FyreWrap® Elite
1.5 and Trafalgar FyreFLEX® sealant, as described in . Any variations to the system,

materials, or installation methods may invalidate the,c

This report is only applicable to suspended,pi ystems as tested in the referenced

test report.

Installation shall be undertaken in accordange Trafalgar FyreWrap® Elite 1.5 and Trafalgar
FyreFLEX® sealant installation instrugtio @ d associated specifications.

The assessment is based onginformation, documentation, and test data provided by third
parties and no independent verification has been undertaken unless stated otherwise.

This report addresses fireyresistance performance only and does not consider ambient / non-
rability, or other non-fire related requirements.

fire structural performa
The installed system @e subject to inspection and maintenance in accordance with the
manufacturer’s recommefidations.

The concl
materials,

based on available test data and published literature. Variations in
ip, and site conditions may influence actual performance.

(AHJ) and design consultants.

Pty Ltd.

° 0/ port shall be read in full and shall not be reproduced in part without written approval from
r

Assumptions

Structural elements supporting the overall pipe support system (e.g. a reinforced concrete slab
into which the threaded rod pipe supports are anchors) are designed by a professional
structural engineer in accordance with relevant design guidelines (e.g. AS 3600:2018 for
reinforced concrete elements), factoring in all relevant additional guidelines and specifications.

Fire exposure is in accordance with the standard fire curve defined in AS 1530.4:2014 only.

It is assumed that the yield strength of the threaded rods and per band is not less than 240
MPa.
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3.3 \Validity

° This advice relies on test data, information, and experience available at the time of preparation.

° The advice has been prepared based on the evidence of standard fire tests. However, it must
be noted that a single test method will not provide a full assessment of fire resistance
performance under all conditions. Given the challenges associated with fire testing and the
difficulty in precisely quantifying measurement uncertainty, providing a specific degree of
accuracy is not feasible. Variability in test procedures, materials, construction methods, and
installation practices may result in performance variations among elements of si

construction.
° This advice is provided to Trafalgar Group for their specific purposes. Building cettifie
safety engineers and/or other project stakeholders are responsible for d ing the

suitability of this evidence to support the construction.

FYR-10052 Technical Report V1.0 Page 9 of 25
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4. Supporting evidence
4.1 Supporting fire test data

This report references the fire test reports summarised in Table 2. Further information of the tested
systems is summarised in Appendix A. The report sponsor has granted permission to use their reports
for this project.

Table 2 Summary of fire test evidence

Report sponsor | Test date Description

Fire test report issued by Accrediteg
FRT190004 R4.0 — Laboratory (ATL) documenting the
Critical service systems fire testing undertaken on varic
(now Jensen

tested in accordance with Hughes) support systems protected ]
AS 1530.4:2014 9 FyreWrap® Elite 1.5 Trafal

sealant in accordanCe wi 530.4:2014.

The schedule of components for the proposed systems is as sho '&Ie 3. This is based on the
schedule of components presented in the referenced test re F 90004 R4.0. However, it has
been updated as suitable for the proposed systems assessed report. Figure 2 to Figure 6 show
the fire protection details.

Table 3

Warringtonfire

5. Schedule of components

Schedule of components for the assé

Description
1. Item name Pipe
Nominal Copper: ¢100 m
diameter Steel: ¢100 mmfe 150 mm, % 250 mm,
Material Copper or |
2 Item name Pipe sup —Threaded rod
Size M10, M and M20 (refer Table 7)
Installation The threaded rod must be installed as per the requirements of AS 2419.1 and be
d to the overhead concrete slab or other suitable structural element using

appropriate anchorage and embedment. The design of the concrete slab or other
orting structural element, including the rod anchorage design, is outside the
scope of this report.

Used in conjunction with the threaded rod to support the pipes

Pear band - Pipe hangers

Powder coated steel

& Size Refer Table 7 for specification

32 mm wide x 2.0 mm thick
32 mm wide x 3.0 mm thick
32 mm wide x 4.0 mm thick
36 mm wide x 2.0 mm thick
36 mm wide x 3.0 mm thick
36 mm wide x 4.0 mm thick
40 mm wide x 2.0 mm thick
40 mm wide x 3.0 mm thick
40 mm wide x 4.0 mm thick
45 mm wide x 2.0 mm thick

FYR-10052 Technical Report V1.0 Page 10 of 25
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45 mm wide x 3.0 mm thick
45 mm wide x 4.0 mm thick
45 mm wide X 5.0 mm thick
50 mm wide x 3.0 mm thick
50 mm wide x 4.0 mm thick
50 mm wide x 5.0 mm thick
55 mm wide x 5.0 mm thick
Installation Must be installed as per the requirements of AS 2419.1.
4 Item name Foil faced ceramic wrap for pipe protection
Product Trafalgar FyreWrap® Elite 1.5
name
Size 610 mm wide x 38 mm thick (Nominal)
Mineral fibre | 96 kg/m3 (Nominal)
wool density
Installation e Single layer wrapped along the pipe with 60 mm overlap en sections of
wrap.
e Stainless steel cable ties used to secure the onto, the pipe at 200 mm
centres.
5 ltem name 4.6 mm stainless steel cable ties
Installation Installed as per the requirements of Item
6 Iltem name Foil faced ceramic wrap for pro
Product 38 mm thick Trafalgar FyreW
name
Installation
7 Iltem name
Product
name
Installation Single | pped on the threaded rod, nut and pear bands with the edges
overlappe 100 mm and secured using 4.6 mm stainless steel cable ties at 120
m'eentres
8 Iltem name '
‘ Trafalgar FyreFLEX®
| A 20 mm bead applied between the wrap intersections of the threaded rod hanger and
pipe

/’
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protection overview

Technical Report

Iltem Installation
] In accordance with AS4809
Pipe requirements
- In accordance with A52419.1
Pipe suppo s per table 7 requirements
) Insfalled as per manufactures
Pipe Hange s per table 7 and
- AS2419.1 requirements
. Wrapped around the pipe with
38mm thick 60mm .
relr blanket overlaps, through the entire
~ length of
fire compartment
P Installed every 200mm cenires
- 4.6mm stainless along
le Ties steel cable ties the pipe

Cover-strips

150mm wide,
FyreWrap blanket

Wrapped over any joins befween
VO
sections of F\{reWrcp, tied in
place

with steel ties on either side of the

join
Wrapped around the steel
hangers

blanger Fyreverop Simpn with 100mm overlaps, secured in
Protection blanket place with steel ﬁgs ‘at 120mm
cenires
20mm fillet applied between
Sealant Fyreflex sealant FyreWrap/hanger junction

Page 12 of 25
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Distance as per table 7

0

jes @ 120mm centres

20mm Fyreflex Sealant

Figure 3  Hanger

FYR-10052 Technical Report V1.0 Page 13 of 25
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/ % Stee pipe a: pentable 7
Concrete slab
FyreVWrap overlcp—-—-—'_'_-' FyreFLEX Sealant 2020minm
fillet
A A

Fyre\Wrap overdop by S0mm

SN AN SN NN
OOV NNNNANNNNN

Secured wath steel cable hes

NSRS NSNS NSRS

Ryre\rop overlap

_/-

Threaded rod as per table 7

Steel cable tie 4. 4mm min
SECTIONE-B

SECTION A-A

Figure 4  Hanger protection — Section view
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Note: Hangers and cabil ties not shown for clarity

Fyrewrap applied in sections
c{)f at 4?" cF’rn’:r)he radius bend

150mm wide cover strip
over all Fyrewrap joints

75mm Fyrewrap Overlap

&

Figure 5 Protection overview around bends
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Note: Hangers and cabil ties not shown for clarity

in sections

m wide cover strip
r wrap joints

Figure 6  Protectio
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6.

6.1

This section presents the engineering basis on which the prescribed pipe support configurationssare
derived. The approach combines two distinct streams of evidence.

Fire Assessment of pipe support systems protected
with Trafalgar FyreWrap® Elite 1.5 and Trafalgar
FyreFLEX® sealant

Overview

The first is the fire test reported in FRT190004 R4.0, which establishes the temp
attained by the threaded rod and pear band beneath the FyreWrap® Elite 1.5 a
sealant system at 60 minutes of standard fire exposure.

The second is AS 4100:2020, which provides the elevated-temperatur e&w
of carbon steel and the strength equations against which the capac
component is evaluated.

properties
each support

water over the prescribed support spacing + the additional 115 kg“tequired to be considered by

The prescribed configurations are those for which the design demand (the weight of pipe + contained
0

AS 2419.1) is shown by calculation to be less than the design cap

e support components at

the temperatures established by the test.

6.2 Reduced mechanical properties <\@1 fire

The threaded hanger rods and pear bands are ma

el. The yield strength (f, ) and tensile

strength (f,) of this steel at ambient temperatureare ablished as follows, with referenced to
AS 4100:2020 (Standards Australia, 2020).

f, =240 MPa &
fu (OF fup) = 350 MPa

Australia, 2020). These reducti actors — as illustrated in Figure 7 — are considered for this

The strength reduction factors o@)n steel with temperature are provided in AS 4100 (Standards

assessment. Conservatively,
(f.), and not just the yield stre ).

8 OF ELASTICITY RATIO

YIELD STRESS RATIO

s

=
=
L

=
n

2
o
Il

=
s
h

O

reduction factors are also considered for the tensile strength

Curve 1: Yield streas ratio
Curve 2: Modulus of elasticity ratio

/7

T T T ¥
200 400 600 800 1000

STEEL TEMPERATURE (T). G

Figure 12.4 — Variation of mechanical properties of steel with temperature

Figure 7  Variation of mechanical properties of steel with temperature from AS 4100

(Standards Australia, 2020)
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6.3 Support temperatures

The temperatures at the support components beneath the wrap were taken directly from the test as
summarised in Table 4. As observed in this table, the temperatures recorded for the empty pipe
(Specimen B) are higher than those for the pipe filled with water (Specimen A). This behaviour is
expected, as the additional thermal capacity of the water contained within Specimen A absorbs heat
energy, and aids in reducing the overall temperatures of the surrounding pipe and pipe supports.

Conservatively, the temperatures observed for the empty pipe (Specimen B) are considered in this
assessment. The reduced strength properties calculated based on the above mentioned AS 4400
guidelines are also summarised in Table 4.

Table 4

Location Specimen A Specimen B Steel strength Reduced yield Reduced
(water filled (empty pipe) reduction strength (f,, 1) tensile strength
pipe) factor from MPa (fuzr) MPa

AS 4100:2020

Pipe support temperatures at 60 minutes from FRT190004 R4.0

Threaded
rod (near its
connection 569 °C 805 °C 0.145
to pear
band)

51

Pear band
(underside 218 °C 776 °C 0.187
of the pipe)

6.4 Strength checks &
AS 2419.1:2017 fire hydrant pipework is operati charged with water, so the water-filled test
r Rydr upport assessment. Thus, when calculating the
assessment factors in the weight of pipe + contained water

dditional 115 kg required to be considered by AS 2419.1.

65

condition is the applicable design basis
demand exerted on the pipe supports,
over the prescribed support spacing

However, as elaborated previously in Section 6.3, the reduced strength properties are determined
based on the worst case (emp e without water). This combination of considering the highest
demand with the lowest capa ces an assessment outcome that covers both empty pipes as
well as pipes filled with water.

haviours of the various cable support components and the respective
from AS 4100 for those behaviours are summarised in Table 5.

The governing strength
capacity estimation&

Table 5 Govérnin rength behaviours and respective capacity estimation equations from
: Standards Australia, 2020)

Applicable capacity equation

of tEBio . N¢= AgXfy
e pacnty of the pear band away from
threaded rod aperture (yielding of the N;= A;Xf,
gross section)

Local bearing capacity of the pear band at the

threaded rod aperture Vip = 3.2xdp Xty X fup

Shear capacity of the pear band at the

threaded rod aperture Vy = 062X Asnear plane X fu

¢ = 0.9 for all modes

Sections 6.4.1 to 6.4.3 present sample design capacity checks covering the governing failure modes
identified in Table 5.

FYR-10052 Technical Report V1.0 Page 18 of 25
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Table 6 Sample design check input parameters

Parameter Value

Pipe configuration @100 NB steel, 5.4 mm wall, 1.5 m support spacing
Threaded rod M12, Ay = 84.3 mm?

Pear band 34 mm wide x 3.0 mm thick

1.81 kN (weight of pipe + contained water over the

Support load on rod (demand) prescribed support spacing + the additional 115 kg)

Bolt clearance hole diameter 12+ 2=14 mm

6.4.1 Check 1 — Tensile capacity of the threaded rod (gross-sectl

805 °C)
N, = Ag X f,r = 843x 35 = 2,934 N = 293k &

@oN; = 09 X 293 = 2.64 kN
Demand 1.81

Capacity= 264 =069 = OK
6.4.2 Check 2 — Tensile capacity of the pear b from the thread rod
aperture (gross-sectlon yield, T =776

= 34 x 3.

= Ay X fyT = 102 x 80N = 458 kN

@N; = 0.9 = 412 kN
Dem d 044 OK

-
Capac A2

6.4.3 Check 3 — Bearing acity of the pear band at the aperture

V,,_32><df W =32 x 12 x 3.0 x 51 = 5846 N = 5.85kN
(pVb = 0.9 x 585 = 526 kN
Demand 1.81 0.34 0K
= . g
\ Capaaty 5.26
6.4.4 Che Shear capacity of the pear band at the threaded rod aperture

A shear = m X 12 x 3.0 = 113.1 mm?

= 0.62 X Agpear X fur = 0.62 x 113.1 x 51 = 3,559N = 3.56 kN
& @V, = 09 x 3.56 = 3.20 kN

Demand  1.81
Capacity ~ 3.20

= 0.57 - OK

6.4.5 Review outcome

The design checks demonstrate that protection of the prescribed pipe support configurations with
FyreWrap® Elite 1.5 and FyreFLEX® sealant systems prevent early collapse of the pipework and
supports when exposed to fire.

FYR-10052 Technical Report V1.0 Page 19 of 25
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7. Conclusion

Subject to the limitations and requirements prescribed within this report (and specifically within Section
3), the protection of the pipe support systems prescribed below with Trafalgar FyreWrap® Elite 1.5 and

Trafalgar FyreFLEX® sealant is expected to prevent early collapse of the pipework and supports when
exposed to fire.

In doing so, they meet the requirement prescribed in AS 2419.1:2017 Clause 10.4.1 Fire rating.
Consequently, the outcome of this report meets the purpose set in Section 2.2.

Refer to Table 7 for pipe support systems prescribed based on this assessment. These outco
applicable to both empty and water filled pipes.

FYR-10052 Technical Report V1.0 Page 20 of 25
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Table 7 Pipe support systems protected with Trafalgar FyreWrap® Elite 1.5 and Trafalgar FyreFLEX® seala

Pipe material Pipe diameter (NB) Outside diameter | Pipe thickness (mm) | Support spacing Support load on rod | Pipe hanger Pipe support
(mm) (1)) (kN) size (mm)

Steel 100 114 1.6 0.60 1. 32X2 M10
32X2 M10
32X2 M12
36 X2 M12
32X2 M12
36 X2 M12
40X 2 M12
32 X2 M12
36 X2 M12
40X 2 M12
32X2 M12
40 X 2 M12
45X 2 M12
36 X2 M12
45X 2 M16
36 X3 M16
40 X 2 M12
32 X3 M16
36 X3 M16
40X 2 M12
32 X3 M16
40X 3 M16
32 X4 M16
40X 4 M20
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250 273.1 6.4 2.00 4.90 4 M20
250 273.1 8.0 1.00 3.19 32X4 M16
250 273.1 8.0 1.50 4.22 45X 4 M20
250 273.1 8.0 2.00 45X 5 M20
Copper 100 101.6 1.6 1.00 32X2 M10
100 101.6 1.6 1.50 1.49 32X2 M12
100 101.6 1.6 \1.61 36 X2 M12
150 152.4 2.0 1.64 36 X2 M12
150 152.4 2.0 1.89 40X 2 M12
150 152.4 2.0 2.14 45X 2 M16
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Appendix A Summary of supporting test data

Technical Report

This appendix presents a summary of the fire test reports referenced in the assessment. The summaries
focus on the test specimen configuration, protection thickness, and interface temperature development,
which form the basis for this assessment presented in this report.

A.1 FRT190004 R4.0

Report title: Critical service systems tested in accordance with AS 1530.4:2014
Report number: FRT190004 R4.0
Test standard: AS 1530.4:2014

Test specimen description:

The specimen comprised two copper pipes tested as critical services in accorda
and 12 of AS 1530.4:2014. The pipes were hung from an overhead concr

threaded rods and pear bands. One pipe was charged with water, while theloth
Both pipes were fire protected with FyreWrap® Elite 1.5 and FyreFlex sealant.
installed at various locations on the pipe, on the pear bands and on the threa

the FyreWrap® Elite 1.5). A summary of the tested specimens is provi

Table 8

Critical
service
system

Test specimens

Service

@100 mm copper pipe with pressure
relieve valve (water filled and
pressurised to 1000 kPa)

@100 mm empty copper pipg ( ie
capacity)

n

X

)

ections 2

s via suspended

tested empty.

rmocouples were
ds (all underneath

in Table 8.

Aperture

size (mm)

140 mm
eFlex sealant
30 mm open cell backing rod,
FyreWrap® Elite 1.5 and 140 mm

FyreFlex sealant

Protection system and thickness:
A single layer of FyreWrap® Elite was on the straight sections of the pipe, threaded rods, nuts and

pear bands. 150 mm wide cov

Pipe-to-wrap interface temp
This test provided directl

Table 9

Critical service

system

behaviour:

2N, temperatures
TIC

» ‘ Description

Temp (°C)

at t=0 =

t=60

i f the wrap were used to cover any joints of the wrap.

abulated interface temperature data — as reproduced in Table 9.

t=90

On the top side of the pipe at the
elbow

020 On the bottom side of the pipe at 29 54 101 | 331 | 348
the elbow

021 Op the top side of the pipe at the 29 63 115 | 176 | 191
mid-span

022 On thfe bottom side of the pipe at 29 55 100 | 330 | 347
the mid-span

023 On the top sjde of the pipe at the 29 64 121 | 189 | 216
quarter section

024 On the bottom s_ide of the pipe at 29 57 106 | 246 | 269
the quarter section

025 On the centre rod 28 101 | 569 | 803 | 835

026 At the bottom of the centre hanger | 23 75 218 | 375 | 386
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011 On the top side of the pipe at the 26 179 | 686 | 860 | 852
elbow

012 On the bottom side of the pipe at 26 196 | 697 | 827 | 831
the elbow

013 Op the top side of the pipe at the 27 238 | 798 | 917 | 931
mid-span

B 014 t‘ag tr:?df;;onm side of the pipe at | 7 242 | 817 | 916 | 928

015 On the top sjde of the pipe at the 27 275 | 713 | 911
quarter section

016 On the bottom s.ide of the pipe at 27 288 | 715 37
the quarter section N

017 On the centre rod 28 32 1015

018 At the bottom of the centre hanger | 28 5 989 | 1009

The overall outcomes of the test are summarised in Table 10.
Table 10

Critical service Criteria Fire resistance level
system ‘ (FRL)

Test outcomes

Structural adequacy

A Integrity N/A
Thermal failure criteria
(250°C)
Structural adequac Not applicable
Inteqrit No failure at 100
B gy minutes N/A

re criteria Failure at 27 minutes

S
2
O
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