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Contact information

Warringtonfire Australia Pty Ltd — ABN 81 050 241 524

Melbourne — NATA registered laboratory Sydney

Unit 2, 409-411 Hammond Road Suite 802, Level 8

Dandenong South, VIC 3175 383 Kent Street

Australia Sydney, NSW 2000
Australia

T:+61 3 9767 1000
T:+61 29211 4333

Brisbane

Suite 6, Level 12
133 Mary Street
Brisbane, QLD 4000
Australia

T:+617 3238 1700

General conditions of use

The data, methodologies, calculations, and results documented in‘this report specifically relate to the
tested/assessed specimen/s and must not be used for any other purpose.

This report may only be reproduced in full. Extracts or.abridgements must not be published without
permission from Warringtonfire Australia.

All work and services carried out by Warringtonfire Australia are subject to and conducted in
accordance with our standard terms and conditions. These are available on request or at
https://www.element.com/terms/terms-and-conditions.
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1. Introduction

This report documents the findings of the assessment undertaken to determine the likely fire
resistance level (FRL) of the Trafalgar FyrePlug Pillows and Trafalgar TWrap or FyreWrap insulation
system if tested in accordance with AS 1530.4:2014" and assessed in accordance with

AS 4072.1:20052. This assessment was carried out at the request of Trafalgar Group. The sponsor
details are included in Table 3.

Table 3 Sponsor details

Sponsor

Trafalgar Group 26A Ferndell Street
South Granville
NSW 2142, Australia

2. Framework for the assessment

An assessment is an opinion about the likely performance of a component or element of structure if it
were subject to a standard fire test.

No specific framework, methodology, standard or guidance documents’exist in Australia for doing
these assessments. We have therefore followed the 'Guide to Undertaking Assessments In Lieu of
Fire Tests' prepared by the Passive Fire Protection Federation (PFPF).in the UK3.

This guide provides a framework to undertake assessments in the absence of specific fire test results.
‘Some areas where assessments may be offered are:

° Where a modification is made to a construction which.has already been tested

° Interpolation or extrapolation of results of a series of fire resistance tests, or utilisation of a
series of fire test results to evaluate a range ‘of variables in a construction design or a product

° Where, for various reasons — eg:size or configuration — it is not possible to subject a
construction or a product to a fire test.’

Assessments will vary from relatively simple judgements on small changes to a product or
construction through to detailed and.often complex engineering assessments of large or sophisticated
constructions.

2.1 Declaration

The guide to undertaking assessments in lieu of fire tests prepared by the PFPF in the UK requires a
declaration from the client..By accepting our fee proposal dated 13 March 2020, Trafalgar Group
confirmed that

° To their knowledge the component or element of structure, which is the subject of this
assessment, has not been subjected to a fire test to the standard against which this
assessment is being made.

° They agree to withdraw this assessment from circulation if the component or element of
structure is the subject of a fire test by a test authority in accordance with the standard
against which this assessment is being made and the results are not in agreement with this
assessment.

o They are not aware of any information that could adversely affect the conclusions of this
assessment and — if they subsequently become aware of any such information, they agree to
ask the assessing authority to withdraw the assessment.

1 AS 1530.4:2014: Standards Australia 2014, Methods for fire tests on building materials, components and structures — Part 4: Fire-resistance
tests for elements of construction, AS 1530.4:2014, Standards Australia, NSW

2 AS 4072.1:2005: Standards Australia 2005, Components for the protection of openings in fire-resistant separating elements Service
penetrations and control joints, AS 4072.1:2005, Standards Australia, NSW

3 Passive Fire Protection Forum (PFPF) 2019, Guide to undertaking technical assessments of the fire performance of construction products

based on fire test evidence, Passive Fire Protection Forum (PFPF), UK
20211126-FAS200048 R2.1 Page 11 of 70
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3. Description of the specimen and variations

The tested specimen comprises the Trafalgar FyrePlug pillow penetration systems and Trafalgar
TWrap insulation wrap system. These systems have been tested over a number of years in
accordance with AS 1530.4.

The FyrePlug pillows come in three sizes as illustrated in Table 4 — consisting of fabric bags filled with
granular mineral wool material and the pillow lengths have been reduced over the years from 300 mm
to 250 mm nominally. Trafalgar Group, previously trading as Fire Containment, purchased the
FyrePlug pillow IP from Wormald. Trafalgar Group has advised that the formulation of the granular
mineral wool infill material in the FyrePlug pillow remained the same over the years and the previous
test data on the pillows would therefore have not varied and are valid.

TWrap is a 25 mm thick foil encapsulated ceramic fibre blanket for applying over services and
penetrations in building elements (walls and floors) to provide additional insulation performance. The
TWrap is supplied in rolls of 300 mm and 600 mm wide.

FyreWrap is a 38 mm thick foil encapsulated ceramic fibre blanket used to enhance theinsulation
performance of service penetrations.

3.1 System description

The FyrePlug pillows is used as a substitute fire barrier over a predetermined opening in a wall or
floor to facilitate existing or new services passing through the separating building element while
maintaining the required fire resistance level or FRL of the separating building element and the
service penetration systems if tested in accordance with AS 1530.4:2014 and in compliance with

AS 4072.1:2005. The general arrangement of Trafalgar FyrePlug pillows’in walls and floors is detailed
in Figure 1 and Figure 2. Table 4 and Table 5 show the dimension:of the pillows and the
recommended packing density of each size, respectively.

Table 4 Dimensions of each pillow size

Pillow size Width (mm) Length (mm) Height (mm)
Small 100 250 40

Medium 200 250 40

Large 300 250 40

Table 5 Packing density

Size of pillows - Required packing density

Small 600 per square metre

Medium 190 per square metre

Large 125 per square metre

The TWrap or FyreWrap insulation blankets are applied over pipe and cable services penetrations in
order to achieve the required insulation performance of the separating wall or floor element or
maintain the FRL of the wall or floor systems.

3.2 Referenced test data

The assessment of the variation to the tested system and the determination of the likely performance
is based on the results of the fire tests documented in the reports summarised in Table 6 details the
tested systems that are described in Appendix A.

20211126-FAS200048 R2.1 Page 12 of 70
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Table 6

Referenced test data

Fire assessment report R2.1

Report number ‘ Test sponsor ‘ Test date Testing authority
Sl 1562 Fire Research Pty Ltd 23 April 1982 Department of Housing and
Construction- Experimental Building
Station (facility now known as
CSIRO)
Sl 1614 Fire Research Pty Ltd 4 August, 1982 Department of Housing and
Construction- Experimental Building
Station (facility now known as
CSIRO)
NI 0387-2 Masterbilt Industries 4 March 1987 Fire Research Laboratories
NI 4189 Wormald International 16 November 1989 | Fire Research Laboratories
NI 0790 Wormald International, 18 April1990 Fire Research Laboratories
Boral Australian Gypsum
and CSR
EP 6372 Fire Containment Pty Ltd 3 July 2018 BRANZ
FP 11935-001 Fire Containment Pty Ltd 14 August 2019 BRANZ

FRT180323.3 Trafalgar Group 29 November 2019 | Warringtonfire Australia
FRT190292.4 Trafalgar Group 16 January 2020 Warringtonfire Australia
FRT190298.1 Trafalgar Group 23 January 2020 Warringtonfire Australia
FRT200257 Trafalgar Group 2 October 2020 Warringtonfire Australia

20211126-FAS200048 R2.1

Page 13 of 70




0 40 | ebed

L'¢d 87000¢SV4-9¢t1120C

llem

Auosew /8}8J0U0d

01y} W 0G1
wnwiuiw Ui 0Z41/081/- e

llem

Auosew /8}8J0U0d

oI} Ww 0z}
wnwiuiW Ui 0Z4L/0Z 4/~ @

‘Bulje. Jnoy ¢ WNWIUIW YIM Jo)2Iy] Jo W 0G| 1o}
Aiuosew Jo 8)810UQd o} {[em Buneledss Jo uoneue
‘Bunjed ai) 4y Z WALWIUIW YIIM JoX21y] Jo ww 0Z|
Aluoseuw Jo 8)a.10u02 0} lemBuieledss jo uonelep

ainuade Ww 0GG x WW OGS UM [[lem paul| pJeodisiseld
pnis [99]s WW 9| | sem juswale Buieledss paisa) oy ‘L00-GE6L L Ul

08L/08L/
- JO0 T4 paysligeise
ue yum wa)sAs

|lem pieogioiseld e

llem
Buije.iedss 8)840U00
SseuyoIy} "uIW

Www oGl Ul 08L/08L/- o

[1em Aiuosew
JO 9}810U02 DIy}
ww QgL urocL/ocl/- e

‘Buned 8y Jy Z WNWIuIwW YIm Jsyoly) Jo ww 0z
Aiuosew Jo 8}210u00 0} [lem Bunesedss Jo uoieuep

Y1L0Cr0€S) SY Jo L'€CL'0L |lqel

Ul pajsi| 8soy} uey) Jajealb Jo [enba sassauyoIy}
Jlem Buiney @O ww 9'L0 wnwixew e o} dn sadid
|elow snouudy Jo sseuq ‘1addod Buiosjold waeisAs
Buieas awes ay} 0} Aldde pjnom synsal ay |

uonensul pue Ajubajul

sajnuiw 0gl 0} dn pawioyad walsAs 8yl -apis pasodxaun uo
wuw 009 e pauoddns adid ‘@oepns |jem Jo apis Jayye uo (dejano
wiw.G/ ypm) uonejnsul deippl syibus| ww 0OE PUB ‘9oudIajwndiio
adid punoJe juejeas xa|4a1A4 yum smojjid BnjgaiA4 ybnoayy
SSOUIIY) ||lem ww /9° | yum adid yeddod gO ww QQ| JO paisisuod
G uswioadg “Jsuleq juelsisal ady se smojid bnidalA4 yum pajiy

alnpade Ww 0GG x WW OGS YIM ||lem paull pieogleised
pnjs |881s W 9| | sem juswsle Buneiedss pa)ss) 8y} ‘L00-SE6LL Ul

0cL/och/-
44 passassy

|2y Hodal juswissasse .l

"WW OZ| JO SS8UXDIY} WNWIUIW JO [|eM
AKiuosew Jo 8}210u0d 0} [lem Bunesedss Jo uoieueA

‘021L/0Z L/ - 74 Jo} @ouewlopad Ayibajul jo anuiw
| [euonippe apinoid 0} 89} e Buiwioy Ajjejuoziioy
pa}ejusLIo 8S0Y) JOAO A||EDILOA palejualio

smojid noyum Bupjoels mojjid jo Juswabuelie-ay

suopjeriep

uonejnsul deippalh4 1o deippL pue smojjid BnjdalA4 tebjejes] Buneiodiodoul Sd)SAS paysa) 0} suonjeliep

0Z1/06/- 10144 pue paAsiyoe uswioads 8y "apIs Joype ww 0Ge je
pauoddns Aei [ :80BUNS ||IEM JO BpIS JOY)IS UO S8|ged pue Aed} 9|qed
J9A0 (depano ww G/ yum) uoneinsul dedppl syibus| ww QQg pue
‘Juejeas xa|4aJA4 yum smojjid Bnjgaih4 ybnouyy sejgeos samod g
xipuaddy yum Aeuy 8jqeo deap Wl L{yX 9pIM Ww QOE JO PalSISUod
¥ uswioadg “Jallieq juelsisal ally se smojjid Bnidaif4 yum paj|i

ainyade Ww OGS x WW/ OGS UM [lem paul| pJeoglayseld pnis

[99)S WW 9| | Sem juswale Buljesedss pajss) 8y ‘L00 -GE61LL U]

uonduuossaqg

100-G€61 1 dd
}S9) 9oUaIdsY

Lajqel

'Q 9|qe| pue / 8|ge| Ul paquIDSap aJe S)Sa) alll pIepuUB)S Sulj@Seq padualajal ay) Ylm-18U1ab0) swiaisAs pa)sa) ay) 0} SuoleLeA
8y 'sWwa)sAs Jejiwis J0) UoNEWIOojUl 1S8) auljeseq Buisn swa)sAs ay) passesse alojaiay] 8ABY S\ 1S8] all) plepue)s e 0] 108lgns usaq Jou sey Wa)sAs [eonjuspl uy

Swia)sAs pa)sa) 0} suoneliep €€

aIjuo1BuriIom



0/ jo G| ebed

L'¢d 87000¢SV4-9¢t1120C

0CL/0ClL/-30 Tdd ue

lem OV |1998H paAaiyoe wajsAs ay] jue[ess xa|481A4 yum pue smojjid Bnjdaih4

yim 06/06/- 06/06/- 144 JeBlejes] ybnouyy se|qed ejep 9 | D X G pue sojqed semod Od 1

|lem jpuedpaadsg paonpal LUW G'Z X G JO 3|punq B JO S)SISU0D gy WalsAs ||lem [puedpasadg

UNM OZL/0ZL/- | UM OV [8g9H Ww G/ O} [lemBupjeledss jo uoielep | YOIy} Ww g/ e sem juswale Burjeledss psiss} oy} ‘¢'cze081Ly4 Ul
(deapL

yum paddeim adid yym)
[lem JvY |89 ww G/
yim 06/06/-

[lem jpuedpaadg

lem [egeH ww G/ 0} [[em Buneiedss o uoneuep e

“uonejnsul
Ul seNUIW OZ | @ABIYOE. O} pue sainjesaduls)
@0eLI9]ul 8] 80Npa. 0} BpIS Yoes uo wul
00€ 18411 8Y) JoA0 deipp L 10 Jeke| [euoiippe ue ppe
‘syiBus| [e10) WW OO O} Uonensul deppl puslxy e

‘0€/0CL/- 30 T4
ue paAaIyoe WalsAs ay| "aoeuns ||em Jo apis Jayye uo (dejJano ww
G/ yum) uonejnsur deippL syibus| ww QQ¢ pue ‘@doualajunoao adid

punoJe juejeas xa|48JA4 yum smojid Bnjdaih4 Jeblejel] yum pajiy
ainpade desp ww QG X apIm ww 0GE e buisudwos uonensuad

Uyum 0z1/0ZL/- v wajsAs ybnouy) Buissed adid saddoo g adAy 0oL NG € S! LY
oel} O 8yj je uohensul ayj ulejuiew 0}3oeJ} ‘panquie sem 0€/0ZL/- 10 T4 ue ‘Ajbuipiodoy
-0 8y} Jo abueyy Buusod sdeujs spim ww Q0| Juiof 8y Buoje yoesy D 8y} Ul UOONPUOD JOBIIP 8NP Moels-)

0zL/0ZL/- ‘pleoqusiseld pajes aiy ww ¢ Jo Joke| duo |lejsul e | ayy'Buoje uonensul pajie} Juawsjs ||lem Buiesedss jpuedpaadg syl €'ezeo8lLly4d
‘Aj@Aipoadsal ‘sejnuiw Oz| pue sajnuiw 0g| J0oj dduew.opad
Iem uorie|nsul pue Ayubaiul ay) pauleuiew wajsAs ay| “smojjid Bnjgaih4
Auosew /e10.10u00 puUE a|pung 9|geo 8y} 0] SpIS Yoes U0 89eLIs)ul PUNOIE 18]I
e ] ym paiidde Juejeas xs|yaiA4 “a|pung a|qed anoqe payoed smojid
wnwiuiw ui 0ZL/08L/- e bn|geJA4 yim pajjii ainpade ey} pue smojjid BnjdalA4 payoed-aid
|lem Aluosew uo plej sa|qed ejep pajensul DA 91vO 0¢ J0 d|pung e Jo pa)sIsuod
/9)210U02 / uswioadg “Jalleq juelsisal aily se smojjid Bnidaif4 yym pajji
A0y ww oglL "Buijes a1y Jy Z winWiuiw ypm Jexo1y} 1o ww ozl ainpade ww QGG x Ww QGG Yim |lem paul| pJeogayseld

wnuwiuiw urogl/ocL/- e

Aiuoseuw Jo 81810U00 0} [[em Buneledss Jo UOlELEA e

pnjs [99)s WW 9| | Sem Juswale bupeledss pa)ss) 8y ‘L00-GE6L L Ul

T4 passassy

suoljeliep

‘Aloanoadsal

‘s@)nuiw Qg pue sajnuiw 0g| Joj @duewopad uonensul pue
Aubayul ay) paurejuiew walsAs ay| ‘smojjid bnjdeA4 pue s|punq
9|qed 2y} 0} SpIS Yoea Uo aoeHalul punoJe 19(ji} yum paidde jueess
x8]48JA4 "so|punq 8|ged anoqe payoed smojid BnidaiA4 yum pajj
alnpade ay) pue smojjid BnjgaA4 paxoed-aid uo (8inpade jo abps
Jamoj je) pie| sajqed pajensul OAd Sd.l 0 JO 8|pung B40 pajsisuod
9 uswioadg “Jalleq juelsisal ally se smojjid BnidaiA4 yum paj

uonduasaqg

1S9] 92Ud13}9Yy

|2y Hodal juswissasse .l

aIjuo1BuriIom



0/ j0 9| ebed

L'¢d 87000¢SV4-9¢t1120C

‘W 0Z L-Uey) Jaxa1y} Jo [enba sjiem Aiuosew
Jo 8)210U0d Ul ybiy ww 0G5 X 9pIMm ww QOEL 0}
dn aq Aew ainpady “sainyuade Jabie| ul SMojjid 8y} JO

0%7¢/0¥¢/- 10 Tdd ue sem pansiyoe
T4 "smojjid yoseasay ali4 pajed auly yum pajjy pue paxoed
sem ainpade ay] -Buiuado ybiy ww Oy x Buo] ww QgL e |lem

081/081/- aouewlopad ayy ulelaose 03 9ouepinb Joj pasn eleq | MOMQ YOIY} WW OgZ B sem juawale Buneledss pa)sa) oy} ‘zoslL IS U) 2961 IS
"Jayjo
8y} uo pieoqJajse|d pajesally ww gl Jo sioke| om) pue
9pIS BUO WOJ} JaulJeys W GZ40 SISISU0D Ue YOIy} uole|nsul sanuIW g6 pue alnjie) Ajbajul
Ww G@ SI 1By} WalsAs |jem yeysnoy g ay} ul pajjeisul ou ypm sajnuiwl /Z| Jo aouewdopad uo paseq 06/0ZL/- ‘Ael) 8|qeo
9Q UBD SWa)sAs ||lem 9)10U0d pue-pieoquelse|d | [98)s WW Q| B Ul S9|ged Wo99|d) Jo ajpung g xipuadde Jo s)sisuoo
ul pasa) Ajsnoinald seoines JayyO "eduewloylad 3 uswioadg ‘walsAs ||lem yeys pnis [99)s paul| pJeoglaiseld
0z1/0ZL/- uonejnsul uo anoidwi 0} uonensul deipp 1 apiAold pajel Jy g ww Gg sem juswala Bunjeledas palsal ayl ‘0620 IN U] 0620 IN
juejeas xa|4aiA4 Aq pajosjoud 9|ged NN |
081/08L/- ZI uswioads Bune|ost Aq 7Y pesinel 0} passassy | < Pue 9 1D 0Z O 8|pung SO JO S}SISU0D f| WolsAS Z'262061.L144 Ul
‘deb Jejnuue ui Juejeas xa|4aJA4 yum sajqeo
081/081/- 2l uawioads Buije|ost Aq 744 9SIA81 0} POSSaSSY WwJe[e’all} G| Jo d|pung auO JO S]SISUOD ¢| WaISAS Z'262061.144 Ul
‘06/0CL/- 40 T4 ue
paAaiyde jey; wajshs uonesauad sidijnw e jo yed sem uswioads
oY) sepajelap sem T4 8yl "senuiw oZ | Jo} eouewloyiad
uole|nsul pue AjuBaiul oy} paulejuiew WajsAs ayl "qe|s ay} aAoge
apis pasodxaun ayj.uoyibus| ww Qg Jo} pajejnsul pue Ael} 8|geo
|98}S B UO PaydE}e 9|pung 9|gea-uoj}edlunwwod zd | pue ajpung
‘wiasAs suonesjpuad ajdiynw 9|qed Jamod | g dUO JO'SISISUOD Z| Wa)SAS "ge|s JOOj} 8}9J0U0D
ocL/ocL/- oy} ul Aies pajiey jey 3say bunelos| Aq 144 pessessy ww G/ sem juswole Buljeiedss pajse} 8u} ‘2262061144 Ul 2262061144
[lem

OVYV 1898H UM 09/06/-

10

llem
[euedpaads yum 09/0Z /-

T4 passassy

09/06/- 40 T44
peonpal
YIM DV [8geH ww G/ o) |lem Buiesedss Jo uonelie

suoljeliep

09/0Z1/-40 T4 ue panaiyoe wajshs

8] "SapIS Yloq uo jue|eas xa|4aiA4 Yum pajeas alom SadIAIes

ay) pue smojjid usamiaq aoepaiul 8Y1 alqi 213do Yy)m JINpuoD

OAd pue smojid usamiaq paljdde juejeas X34a144 yum pue smojid
bn|gelA4 Jeblejel ybnouy) Aely sjqed pue d|qea o11do aiqi Yyim
INPU0d DA Wl GZ@ ‘olqed Jamod ;Wi g} 3+€ JO SON ¥ ‘9|qe
Jomod ;ww G| J+O€ JO SISISU0D gy Walshs ‘g eze0glLyd Ul

uonduasaqg

1S9] 92Ud13}9Yy

|2y Hodal juswissasse .l

aIjuo1BuriIom



0,40 /| obed L'¢d 87000¢SV4-9¢t1120C

0cL/08L/

- 0} pajiwi| 89 PINOM Y4 8Y3 Ing uole|nsul Jo Ayibsjul ul ainjiey
INOYJIM SBINUIW Z8| SEM DAS3|S UM 3|qed 8y} JO 9oUBWLIONSd
SAS9|S JNOYIIM $8|qeD J0) 0E/081L/-

"Aluo smoiid 1o} 0z 1/08 /-

"9A93|S YSaW [93]S YIM pajly Sem a|pung

3uQ ‘so|ged Ajddns Jamod payjeays |ejow xeusjolhd Ww GZ &

X9 Jo Bunsisuod sipung dnolb e yum yoes sa|qeo jJo syoed om} jo
paisisuod smojjid ayj pue Buluado sy ybnouyy Buissed sadinies ay |

‘apls pasodxaun

8U} UO 8}9J0U02 By} 0} PaINIdS SIBPIAIP 8gNn) |[99)S WW g |

x @Jenbs ww Gz Buisn yipim wnwixew wuwl QOZ 40 sawel} Jejnpow
lews ojul PepIAIPSEM JOIS BPIM W 00/ Y} ‘HO ||B} Jou op smoj|id
By} 2InNsSud 0] SUIPIM J0|S WNWIXewWw wWw 00z Ul suolje|ieisul 0} pajwi|
aJam smoj|id 8y} sy ‘smojjid pajed a1l yum payoed sem Bujuado ay
‘paiinbal se ge|s Jooj} ay} Buoje apim ww

00/ sjois a|dijinw jo yjbus| snonuipuod e Buiwioy sjo|s apis Agq apis
usamjaq sjulol se 10e yoiym'spoddns uoiinw Buiwioy SHY 991
ale|d ww ' | x aJenbs ww G UlIMm Pajll} 819M SBPIS MOLIBU 8U}

pue ssjbue |99)s WW 9| X WW Gz X WW G YIM padlojuidl a1om
wa)sAs Jejnpow siyy ul pajeisul | sabpa gels Buo| sy} Buole Jejpwiiad 8y L -spm ww 00/ X Buo] ww

uaym 0z L/081L/- JO wnwixew 0} pajwi TH4 8U} | 000‘L Sem gejs Jooj} 8y} ul Buiuado ay] | walsAs Buiuado spim ww

aABY pINOM WidlsAs J0O}) pPajaIou0d pajed Jy 881y} e ul 00/ x Buoj ww 0001 Yyum JOOj) 81810U0D pPajel dJl JY € PB2JOJUISI
0zL/08L/- | smojid Ag payosajold saoinies Jey) 1deoxe uoneleA oN MOIY} WW 0GL  sem juswale Bunelsedas pajsal ayl ‘yL9L IS U] A TS

‘08L/081L/- Tdd
0} dn pajel swajsAs |jem Aluosew Jo 8)910U0d
ulypm saunpade ul smojjid BnidalA4 jo Aujgeonddy

T4 passassy suoljeliep uonduosaqg }S9) 90UdI9)9Y

| "2d Hodau Juswssesse a.l4 @H.-HHGOF.@H\H.HHHUB



0./ jo g| ebed

L'¢d 87000¢SV4-9¢t1120C

0clL/ove/-

1S9}
pajiey Buipuno.INs JO UOIE|OS] YJIM
souewlopad passesse:pue pasiney

‘GL/SL[- sem
peAsIyoe T4 "epis pasodxaun sy} uo deipaL WW OGy UM Aely 8|qeo [98)S ||ews e uo s8|qeo
1@ JO SISISU0D | 3 WS)SAS "ge|s 8}eJouod Ww G/ | sem juswsele Buieledss sy ‘262061144 Ul

¥'¢6206} 144

ocl/och/-

[lem 8)2JoU0 YOIU) Ww OZ| &
0} Wa)SAS [|leM Ul UOI}eLIBA 8]qBMO|lY

‘0CL/0CL/- SEM PIASIYOE TH

(ww gz jo depano jeulwiou e ypm) sadey yjoq uo deum uoljensul

deippL Buo] ww gog 91buls e yum paddeim aiem Aedy 8|qed ay) pue so|qed a8y Sa9ey} Yyioq

uo s8|ged pue Ael) 9|qeo pue pieog ajjixe|\ usamiag deb ojul paiidde juejess xa|4aJA ‘pieoq
S1I|IXe\ 8y} JO Uo10as Jamoj 8y} ybnouy) sajged jamod | g xipuaddy yum Aeuy sjqed desp ww

/¥ X8pIM Wil QOE JO SISISUOD € WaISAs sapis Yjoq uo pieoglsiseld dojsali4 [elog HSN Ww gl Jo
s1oAB| Z:yiim paul| |lem SWel) PNs [99)S 3OIY} Wi 91| sem A|quiasse paise} au} ‘L.00-GE6) Ldd Ul

0cL/ochr-

J9Ae| o|buis ww Qg 1Xau pue
siahe| z yum ww 00z xau ‘desppL
Jo suahe| ¢ yum wiw Q| ¥sdi} apinold

06/0Z /- Sem panalyoe Ty "dedpnL

0 siahke| om ylim witu 0O€ 1s41} 8Y} UM apis pasodxaun uo wuw Q0L ‘| pue apis pasodxa uo pJeoq
8} WoJ} Wil 0Zi7-40) (deim yoes uo depano ww G/ [euiwou) uoiensul deipp 1 yim paddeim

sem adid-debueinuue ay) o) paiidde Juejeas xa|481A4 "apis pasodxaun 8y} UO SWEel) [BUIDIXd

ue 0} padwed.pue pieog allIXe\ Y21y} ww 09 a8y} ybnouy pauasul adid Jaddoo 301y 08°L

X QO WW 9G| JO S}SISU0D Z WwalsAg 'sapis Yyjog uo pJeogtaised dojsali{ |elog HSN ww g| Jo
s1oAe| Z Yim paul| |[eMm Swel) pnis [99)s oIy} W 91| sem A|quiasse pase} au} ‘L.00-GE6) Ldd Ul

0cL/ochr-

“19/e| 9|buls Ww QQg XauU pue
siahe| z yum ww 00z xau ‘desppL
jo suahe| ¢ yum wiw Q| Isdiy apinold

'09/0CL/- sem paraiyoe

144 "epis pasodxaun Uo WW-NQ9 pPuUe-apIs pasodxa Uo pJeoq 8y} Woly ww 0z 404 (deim yoes
uo dejiano ww G/ Jeurwou) uonensurdelpn ] yim paddeim sem adid ‘deb sejnuue ayy 0} paiidde
Jue|EaS X8|4aIA4 "apIs pasodxaun8y} uo awely [Buld)xa ue 0} padwe|d pue pleog a}l|IXe|A 21y}
ww 09 8y} ybnouy) papesul adid Jaddoo yolyl Ww G9'L X QO Ww 00| e pasudwod | 80IAIes
‘llem ay3 ybnoayy

Buissed saoinias Bunelioe) Joy [lem-pieoglalseld ay) Jo apis pasodxaun 8y} uo ainpade ay}
Buiddejiano pieog ayIxej Ww 008 X Ww Q8 JO JoAe| B yum paul] pue |[em 8y} Ul palwio) Sem
ww 0GG X ww QGG Jo ainpade uy ‘sapis Yjoq uo pJeogtalse|d dojsali{ [elog HSN wWw g} Jo
siohe| Z yum paull |em awely pnjs [993s oIy} wwl 91 | .sem Alquiesse paysa} au} ‘L00-GE61 Ldd Ul

100-G€61 Ldd

0cL/ochr-

44 passossy

‘dedp\L ww
00| BJIX8 UBe y}m uolje|nsul puaix3

suopjeriep

'06/0CL/- Sem paAalydoe T4

‘uonelnsul 1axue|q dedp\ L Yim sapis Ylog.uo. wul 0og. 1o} paddeim sem adid sy

"9pIS Yoea uo W G| B yum paysiul yidap |n} 0} Jueeas xa|4aJA4 yim pajjis sem deb tejnuuy
‘papus uado

pue apis pasodxaun 8y} UO ||[EM 8y} WOJ) Ww 00G pue padded pus 4jim apis adeulny ayj} ojul

ww 00G papualxa pue |lem |agaH 8y} pajesauad adid Joddod ww z'| X O Ww QG B JO S}SISU0d
gz WaISAS ‘||lem [auedlamod [99aH Y21y} ww G/ sem juswald Bunesedas pajssl syl ‘2/£9d4 Ul

uoduussaqg

¢.e9d4d
F LB ITENETEM |

|2y Hodal juswissasse .l

‘uonjejnsul deipp L pue ‘IXe|\ xogaiA4 pue Ul Xxogalh4 ‘pieog ajjixey Buneiodiooul pue swaysAs pajsa) 1ayjo o} suoljeliep

8 9qel

aIjuo1BuriIom



Wdrringtonfire Fire assessment report R2.1

Pillows must be positioned with
250mm edge parallel with services

Pillows to be packed
a3 tightly as possible,
refer to below packing

density table.

Approved services
Fyrefiex sealant to be used to seal
around services as they penetrate
through the pillows

Figure 1 Proposed configuration of Trafalgar FyrePlug pillows in vertical walls

Fyreflex sealant to be used to seal
around services as they penetrate

Pill be positioned with
through the pillows YIONS IE E pospenn

250mm edge parallel with services
i

Pillows to be packed
as possible,
packing

Figure 2  Proposed configuration of Trafalgar FyrePlug pillows in floors
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Wdrringtonfire Fire assessment report R2.1

3.4 Purpose of the test

The purpose of the test in accordance with AS 1530.4:2014 is to determine the fire resistance
performance of the Trafalgar FyrePlug Pillows and TWrap or FyreWrap insulation in sealing and
protecting service penetrations in walls and floors, and to meet with AS 4072.1:2005. These
requirements would likely become a compliance requirement in the National Construction Code in
2022 or NCC 2022.

AS 1530.4:2014 sets out the methods of testing to determine the fire resistance of elements of
construction when subjected to standard fire exposure conditions,

AS 4072.1:2005 sets out the minimum requirements for the construction, installation and application
of fire resistance tests to sealing systems around penetrations through building elements that are
required to have a fire resistance level (FRL) or, if applicable, a resistance in the incipient spread of
fire. The Standard is to be applied in conjunction with AS 1530.4:2014 which provides the applicable
test methods.

4. Scope, objective and assumptions

° The scope of this report is limited to an assessment of the variations to the tested systems
described in 1.1

° This report details the methods of construction, test conditions and assessed results that
would have been expected if the specific elements of construction described here had been
tested in accordance with AS 1530.4:2014 and AS 4072.1:2005.

° The results of this assessment are applicable to sealing systems for similar methods of
constructions and building elements as testedqin accordance with AS 1530.4:2014 and
assessed in accordance with AS 4072.1:2005.

° This report is only valid for the assessed systems. Any changes with respect to size,
construction details, loads, stresses, edge or end conditions, other than those identified in this
report, may invalidate the findings of this assessment. If there are changes to the system, a
reassessment will be needed towverify consistency with the assessment in this report.

° The data, methodologies, calculations and conclusions documented in this report specifically
relate to the assessed system/s and must not be used for any other purpose.

° The drawings and information that forms the basis for this report is listed in 8.Appendix A

° This report has been prepared based on information provided by others. Warringtonfire has

not verified the accuracy and/or completeness of that information and will not be responsible
for any errors or omissions that may be incorporated into this report as a result.

5. Assessment of services in Trafalgar FyrePlug pillows
in. walls and floors

5.1 -~ Background

Trafalgar.Group has over the years conducted tests on sealing systems for service penetrations in
building elements to determine their ability to maintain the required fire resistance levels of the
penetrated element. The tests were conducted in accordance with AS1530.4 and to various versions
of the test standard.

The National Construction Code (NCC) has informed that NCC 2022 would require all fire resistance
tests to be in accordance with the current version of AS 1530.4, i.e AS 1530.4:2014 in turn references
the requirement to comply with AS 4072.1:2005 with regards to service penetrations in building
elements requiring an established FRL.

This assessment provides an overview of the test data from various fire resistance tests conducted
over the years and determine if they are still relevant and accurate. The data is collated and
compared with those from newly conducted tests in accordance with the current version of AS 1530.4
and AS 4072.1. Where the baseline data has not varied significantly, the relevant tests information will
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be referenced to validate the variations against the newly tested systems.

5.2 Tested systems and proposed variations

The referenced tests provided by Trafalgar Group include sealing systems for service penetrations
directly in building elements and services penetrations via a secondary fire - resistant barrier fitted into
an aperture of appropriate dimensions to accommodate and to facilitate the sealing of the services
passing through the aperture and building element. The barrier consists of one of the following:

° Maxilite Board,
° FyreBox Mini, FyreBox Maxi, and
o FyrePlug pillows.

The assessment on services penetrations through the building element directly will be only for metal
pipes and electrical and communication cables, including cable trays. The assessment includes
variations to the tested specimen with the use of TWrap or FyreWrap insulation blankets to provide
the required insulation performance for maintaining the required FRL of the building element.

Other variations to be assessed are the replacement of the separating element with other building
elements of equivalent fire resistance levels.

5.3 Methodology

The approach and method of assessment used for this assessmentis. summarised in Table 9.

Table 9 Method of assessment

Assessment method

Level of complexity Intermediate assessment

Type of assessment Qualitative and Quantitative —interpolation

5.4 Assessment 1 - Services penetrations in Trafalgar FyrePlug
pillows in vertical walls

5.4.1 Services penetrating Trafalgar FyrePlug pillows in plasterboard wall
systems

In the referenced test report FP11935-001, a 2200 mm x 1000 mm x 116 mm thick steel stud lined
with two layers of 13 mm thick fire rated plasterboard was tested. The wall consisted of two 550 mm x
550 mm apertures and fitted with seven pipe and cable penetrations. One of the apertures was
protected with 800 mm x 800 mm Maxilite board which included one cable tray and two copper pipe
penetrations. The other aperture was filled with a FyrePlug pillows and included one cable tray, one
copper pipe, one TPS cable bundle and one CAT6 cable bundle penetrations.

Services in Maxilite board
Test FP11935 Penetration No.1-

The service is a 100 mm dia. copper pipe insulated with TWrap for 420 mm on the exposed side and
600 mm on the unexposed side. The annular gap at the penetration was protected with FyreFlex
sealant. The specimen performed to 180 minutes in integrity and 88 minutes in insulation.

From the test temperature vs time graphs, it is evident that the early failure in insulation was only at
the interface on the Maxilite Board at 25 mm from the TWrap. All temperatures recorded elsewhere
did not fail insulation for at least 120 minutes. It is likely that the excessive rise in temperature at the
interface would be due to inability of the sealant in the annular gap around the pipe penetration to limit
the heat transfer rate.

There temperature on the TWrap was below the limit for insulation failure for more than 120 minutes.
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Penetration No. 3 which incorporated electrical cables performed to an FRL of -/120/120 which
indicates that the Maxilite board on its own without penetrations would have performed to at least the
same or higher FRL.

Test FP11935 Penetration No. 2-

The service is a 156 mm dia. copper pipe insulated with TWrap for 420 mm on the exposed side and
1100 mm on the unexposed side and with a double layer of TWrap for the first 300 mm. The
specimen failed in insulation in less than 120 minutes only on the Maxilite Board at the interface. The
temperature on the Maxilite Board at the interface failed insulation at 104 minutes compared to 88
minutes for penetration No.1, an improvement of 16 minutes. The temperatures recorded elsewhere
did not exceed the limit for failure for more than 120 minutes. The temperatures were generally lower
than those for penetration No.1.

It appears from reviewing the test temperature graphs, that the insulation failure was due to
insufficient insulation performance at the annular gap causing a higher rate of heat transfer from the
penetration outwards along the unexposed surface of the board. Since the temperature.on the TWrap
at the interface was within the limit for failure for more than 120 minutes, it is considered that the
interface temperature would likely be delayed in rising to the limit by at least 16 minutes if an
additional layer of TWrap were added at the interface.

As there was no insulation failure on the TWrap for more than 120 minutes, the required width of the
third layer would be minimal or a conservative 100 mm.

Based on the above discussion for penetration no.2, it is considered that.if the copper pipe in
penetration no.1 were to be insulated with 2 layers of TWrap for the-first 300 mm and with a third 100
mm layer added at the interface, the specimen would likely have maintained insulation performance
for at least 16 minutes.

The temperature on the bare pipe at the end of insulation, 600 mm from the penetration no. 1 was
only about 150°C above ambient after 120 minutes whilst corresponding temperature for penetration
no. 2 at 1100 mm away from the penetration was about 130°C. It is reasonable to assume that the
lower temperature in the pipe for the latter would have'been mainly due to the extra 500 mm length of
single wrapped pipe.

The TWrap insulation requirements to be applied to both sides for fire exposure from either side are
summarised as follow:

Penetration no.1- first 100 mm with 3 layers, next 200 mm with 2 layers and next 300 mm single layer.
Penetration no.2- first 100 mm with 3 layers, next 200 mm with 2 layers and next 800 mm single layer.

The results from the test for penetrations no.1 & 2 for the 100 mm and 150 mm diameter copper pipes
will apply to brass, copper and ferrous metal pipes having wall thicknesses equal or greater than
those listed in Table 10:12.3.1 of AS 1530.4:2014 for all pipe sizes up to and including 150 mm OD.

Test FP11935 Penetration/No.3 — Cable tray and power cables as per Appendix D1

The service in penetration no.3 was a cable tray with power cables arranged in accordance with
Appendix D1.in"AS 1530.4:2014 and was wrapped with TWrap for 300 mm on both sides of the
board.

The specimen-performed to an FRL of -/120/120.

It is also noted that the test continued with “over burn” or beyond the rated FRL of the separating wall
element which is -/120/120. From the temperature graphs, it indicated that even though the cables
and cable tray, maintained integrity for at least 180 minutes, and failed insulation before 180 minutes,
the Maxilite Board continued to maintain integrity as well as insulation for at least 180 minutes.

The Maxilite Board is therefore suitable as a fire resistance barrier installed in an aperture required to
maintain an FRL of up to -/180/180.

Performance of penetrations in the board installed in a wall system with an FRL higher than -/120/120
will require further test data in accordance with AS 1530.4:2014 ad AS 4072.1:2005.
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Services in Trafalgar FyrePlug pillows
Test FP11935-01 Penetration nos. 4,5, 6 and 7

In test report FP11935-01, an aperture 500 mm x 500 mm was formed in a 116 mm thick plasterboard
lined steel stud wall system. The aperture was packed with FyrePlug Pillows. There were four service
penetrations, nos. 4, 5, 6 and 7, through the aperture and FyrePlug Pillows.

Service penetration no. 4 consisted of an Appendix D1 power cables on a steel cable tray and was
insulated with TWrap for a length of 300 mm from the wall surface on each side. The system
performed to an FRL of -/90/120.

Looking at the temperature graphs and the performance of the FyrePlug Pillows at other penetrations,
it appears that there was no integrity failure for 180 minutes of exposure. Additional information was
provided in the form of time sequential photographs from the archive of the test laboratory of the
specimen from the start of test and up to integrity failure with the cotton pad test. It appears.that.there
was a relatively large gap created by the placement of vertically orientated pillows onto horizontal
pillows at the bottom corner of the aperture adjacent to the specimen. Hot gases were escaping via
the gap opening and resulting in integrity failure just under 120 minutes.

The FyrePlug pillows in all other areas were neatly packed with minimal gaps. It is obvious that if the
pillows were better packed without having vertically orientated Pillows placed over horizontally
orientated Pillows, the specimen would have performed adequately in integrity for at least 180
minutes. It is therefore considered that if the FyrePlug pillows were packed tightly in one orientation
only, the specimen penetration would have achieved an FRL of -/120/120'if testing in accordance with
AS 1530.4:2014.

Service penetration no. 5 consisted of a @100 mm copper pipe insulated with TWrap for 600 mm from
the wall surface on the unexposed side and 300 mm on the exposed side. The specimen maintained
the integrity and insulation performance for 180 minutes. However, FRL was derated to FRL of -
/120/120 to match the established FRL of the separating element. The achieved results of the sealing
system are expected to be maintained when protecting copper, brass or ferrous metal pipes up to a
maximum 101.6 mm OD having wall thicknesses.equal or.greater than those listed in Table 10.12.3.1
of AS 1530.4:2014.

Service penetration nos.6 and 7 consisted of bundle of TPS cables and a bundle of CAT6 data cables
respectively. Both services maintained the integrity performance for the whole 180 minutes duration of
the test. On the other hand, the insulation performance was compromised at 159 minutes for the TPS

cable bundle and 173 minutes for the CAT6 data cable bundle. Ultimately, the FRL was derated to an

FRL of -/120/120 for both services to match with the established FRL of the separating element.

5.4.2 Services penetrating Trafalgar FyrePlug pillow installed in Speedpanel
wall

In test report FRT 180323, the test assembly consisted of a 78 mm thick Speedpanel wall system
penetrated by 18.services across 15 systems.

An aperture of 360 mm wide x 450 mm high was made in the Speedpanel wall system. The opening
was packed all around the penetrating services over the full depth of the wall. There were three
penetration services installed in system A.

In the fire test, system A failed insulation due to the location of a thermocouple placed on the C-track
ofithe main separating Speedpanel wall system which had been assumed to have an established FRL
of -/120/120. As noted from the test photographs, the aperture for system A was located close to the
C-track of the main Speedpanel separating wall. The temperature graphs indicated a localised hot
spot due to the rise in temperature in the C-track. The temperatures recorded further away from the
C-track on the FyrePlug pillow and on the Speedpanel wall surface (from data collected for other
penetration systems on the Speedpanel wall) were below the limits for insulation failure for the full
duration of the fire test. It is therefore reasonable to consider that if the main wall system were to
perform to its true FRL, ie., the temperature on the unexposed side of the entire Speedpanel wall
system not exceeding the limit for maximum temperature rise, the fire performance of the penetration
system services will be those recorded for the individual service penetration only.
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It is proposed that the wall system be optionally replaced with an equivalent thickness (75 mm) Hebel
AAC wall with a lower established FRL of -/90/90. It is considered that the systems would perform to
the lower required FRL without any adverse effects if the fire stopping systems were to be applied.

Test FRT190298 Penetration B

In test report FRT190298.1, penetration system B, a 300 mm square and 60 mm thick Maxilite Board
was installed over a circular hole in a Speedpanel wall system. A similar sized hole was centrally cut
into the Board to align with the hole in the Speedpanel. The purpose of the Maxilite Board is to
facilitate the passage of a @100 mm uPVC pipe and to provide a uniform flat surface for mounting a
fire collar for protecting the circular opening.

The system performed to the required FRL of -/120/120.
Test FRT180323 Penetration |

In test report 180323.3, penetration system |, a FyreBox Maxi 650 with dimensions of 650 mm wide x
115 mm high x 250 mm deep was fitted on both the exposed and unexposed side into an aperture of
670 mm x 140 mm in a Speedpanel wall system. The intumescent strips which were friction fitted into
the Boxes were slit and notched to accommodate two services penetrations.

The services were 11, a @40 mm CPVC sprinkler pipe and 12, a @60 mm CPVC sprinkler pipe.

I1 performed to 121 minutes without failure in integrity and 24 minutes in insultation and 12 to 121
performed to 121 minutes without failure in both integrity and insulation..However, both FyreBox
Maxis, being part of the penetration system performed only to 36 minutes’in insulation with no
integrity failure for 121 minutes.

Looking at the test data, it is evident that the intumescent did not adequately close off the penetration
on the exposed side when the pipe material melted in 11. Thetintumescent in 12, a larger pipe, did
close off evenly and did not allow the temperature on the.intumescent in the unexposed FyreBox Maxi
to rise above the limit for failure.

The early failure in insulation in the FyreBox Maxi on the unexposed side was due clearly due to heat
conduction long the steel frame surrounding the FyreBox Maxi and at the interface 25 mm from the
protruding metal angles of the frame (direct radiant heat from the heater metal angles). The fact that
the temperatures recorded at the interface slightly further away did not fail insulation for 121 minutes
indicates that the main issue is heat radiating from the metal fame.

As the steel frame is of relatively thin'-metal sheet (small sectional area) around the perimeter of the
aperture, the heat flow rate is limited:by the total section area. If the surface of the upstand metal
frame were to be clad with TWrap insulation blanket, the temperature on the outer surface of the
blanket would likely be below the lit:for insulation failure for 120 minutes of exposure. This is due to
the insulation properties of the blanket, the relatively low heat flow rate along material thickness at the
perimeter and the larger surface area of the blanket surface limiting the temperature rise (heat sink
effect). It is proposed that the outer surface of the box frame be wrapped with TWrap insulation
blanket and extending or overlapping at least 25 mm over the wall panel surface along the perimeter
of the aperture. The insulation shall be adequately tied onto the FyreBox frame.

If the FyreBox:maxi-unit were to be insulated with TWrap blanket as described above, the FyreBox
will likely maintain insulation performance for at least 120 minutes if tested in accordance with
AS 1530.4:2014. The results 12 can be revised to perform to an FRL of -/120/120.

It is proposed that the wall system be optionally replaced with an equivalent thickness (75 mm) Hebel
AAC wall with a lower established FRL of -/90/90. It is considered that the systems would perform to
the lower required FRL without any adverse effects if the fire stopping systems were to be applied.

Test FRT180323 Penetration service A1

Penetration A1 consisted of a DN100 or 100 mm OD type B copper pipe insulated with 300 mm
length TWrap from the wall on both sides. The sealing system at the service penetration performed
with no failure for 121 minutes in integrity and to 75 minutes in insulation. The failure in insulation
occurred firstly at the service after the TWrap at 75 minutes and later at the interface with the wall on
the TWrap after 109 minutes. Using the same interpolation method for estimating the amount of
insulation required from the previous discussion for test FP11935, it can be calculated that the
additional insulation length required to attain a temperature at the service for 120 minutes exposure is
599 mm or 600 mm to the nearest wrap width. There is also a requirement to provide sufficient
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insulation at the interface by adding conservatively an additional 300 mm wide TWrap at the interface
in order to maintain a temperature below the maximum temperature limit for the full 120 minutes
duration. In summary, the pipe shall be insulated with two layers of TWrap, first layer for 600 mm and
second layer for the first 300 mm only.

Test FRT180323 Penetration service A2

Penetration A2 consisted of a bundle of TPS and CAT6 cable protected by FyreFlex sealants and the
FyrePlug Pillows. The service performed to 121 minutes without failure in both integrity and insulation.
The penetration service A2 is therefore assessed positively to an FRL of -/120/120 in accordance with
AS 1530.4:2014.

Test FRT180323 Penetration service A3

Penetration A3 consisted of a series of power cables on a steel cable tray to Appendix D1. The
service performed to 121 minutes without integrity failure and 87 minutes in insulation. It is noted that
the service failed in insulation at the service only. It can be interpolated and calculated similar to in
service A1 that the insulation length required to achieve the additional insulation to 120 ‘minutes would
be to provide TWrap over the cables tray and cables for at least 600 mm. The penetration service is
assessed with an FRL of -/120/120.

5.4.3 Services penetrating a shaftwall system
Test NI 0790 Penetration

Penetration E in test NI 0790 consisted of a D2 bunch of telecom cables in a 190 mm steel cable tray
protected by FyrePlug Pillows and FyreFlex sealants througha 400 mm.wide x 300 mm high opening
in a 95 mm plasterboard lined steel stud shaft wall system. The test.was conducted in accordance
with AS 1530.4:1990 which differs from the current 2014 version. The criteria for failure in integrity
and insulation failure are almost the same except for the application of cotton pads in detecting
integrity failure.

The data from test NI 0790 indicates that cotton pads were applied for checking possible failure
during the test. The ongoing tests on service.penetrations involving the use of FyrePlug Pillows over
the years and to various versions of AS 1530.4, including the current version, has consistently
produced positive results confirming the’same performance in integrity and insulation. The results
from the test conducted in NI 0790 would be considered as being accurate until confirmed otherwise
by a repeat test in accordance with the current AS 1530.4:2014.

The service in NI 0790 performedito 127 minutes without integrity failure and 92 minutes in insulation.
Comparing the performance of similar cable penetration 12 in test FRT190292, where TWrap is
applied to insulate for a calculated length from the separating floor element, it can be similarly
interpolated to provide TWrap insulation to achieve an improved insulation performance of at least
120 minutes.

In order to improve on the insulation performance from 92 minute to 120, the estimated TWrap length
required for the service.is approximately 300 mm. It is therefore conservatively considered that if the
service were to be wrapped with 300 mm length of TWrap, the performance of the service penetration
with the D2'cables and cable tray will likely achieve an FRL of -/120/120 if tested in accordance with
AS 1530.4:2014.

Various metal and cable services

It is proposed to extend the performance achieved of services tested in plasterboard walls to 95 mm
thick shaft wall system. After review of test data in NI 0790, it was observed that the thermocouples
placed on the pillow did not exceed the maximum temperature rise threshold throughout the test
duration except for thermocouple C5. Thermocouple C5 was placed 25 mm above the telecom cable
penetrations. Further review of the time vs temperature curve showed that insulation failure occurred
at 112 minutes. This insulation failure is a local weakness caused by the type of penetration in the
Trafalgar FyrePlug pillow. The additional insulation wrapping proposed to be installed around the
cable tray and cable services involves applying FyreFlex sealant in a fillet arrangement to seal the
wrap back to the pillow. This arrangement is expected to push the thermocouple further up closer to
thermocouple C4 where the maximum temperature recorded at 120 minutes did not exceed 90°C.
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Based on the above discussion, it is evident that the interface between the shaftwall system and
Trafalgar FyrePlug pillow was maintained throughout the 120 minutes duration of the test.
Accordingly, it is reasonable to consider that if the same service was to be installed in a 2 hour
plasterboard or concrete wall, the integrity and insulation performances will be maintained for 120
minutes. Alternatively, the services tested in concrete and plasterboard wall system can be installed in
the 95 mm thick Shaft wall system without any impact on the established FRL of the services in the
Trafalgar FyrePlug pillow.

5.4.4 Services penetrating Trafalgar FyrePlug pillow in concrete or masonry
walls

In accordance with the provisions in AS 1530.4:2014, the results for the test with a plasterboard lined
frame wall system would be applicable for similar penetration and sealing systems installed in a
concrete or masonry wall of the same or greater thickness. The results from the penetration-in‘the
Maxilite board therefore would be applicable if installed in an equivalent 120 mm thick concrete or
masonry separating wall element. With reference to test FP11935-001, the test continued for 3-hours
in a wall rated to 2 hours and thermocouple data from the system maintained an integrity and
insulation performance for up to 180 minutes. DN100 copper pipe did not fail integrity'and insulation
for 180 minutes. Other cable penetrations maintained integrity for 180 minutes and.insulation for 120
minutes. Accordingly, it is reasonable to consider that if the proposed systems were to be installed
into a concrete/masonry wall with an established FRL of -/180/180, both cable penetrations would be
expected to achieve an FRL of -/180/120 and DN100 copper pipe would be expected to achieve an
FRL of -/180/180.

5.4.5 Services penetrating Trafalgar FyrePlug pillow in 75 mm thick Hebel wall
Test FP6372 Penetration 2b

Penetration 2b in test FP6372 consisted of a 50 mm OD x 1.2.mm thick copper pipe penetrating a

75 mm Hebel PowerPanel wall system protected by FyreFlex sealant in the annular gap to full depth
and finished with a 15 mm fillet on each side. The pipe was wrapped with TWrap for 300 mm on either
side of the wall. The service performed to atleast 125 minutes in integrity and 117 minutes in
insulation. The assigned FRL was -/120/90. As the penetration fell short by just 3 minutes in
insulation, the pipe could be insulation with an:additional 100 mm to ensure than the insulation
performance can be revised to provide an FRL of -/120/120.

The Hebel AAC wall has a similar temperature profile when heated as it is of a lightweight cement
base core mixture, like that of Speedpanel, except that it has a lower established FRL of -/90/90. The
system as tested in FRT190298 maintained the required FRL of the separating element, Speedpanel.
It is considered that the same service penetration and construction setup and fire stopping will
adequately perform to the.required lower FRL of the Hebel wall of FRL -/90/90 if tested in accordance
with AS 1530.4:2014.

5.4.6 FyreBox Mini and FyreBox Maxi

The FyreBoxuis a steel framed box of relatively smaller dimensions fitted an opening in the separating
building element with a required FRL to facilitate ease of passage of small building services such as
pipes and.cables services through an existing building element with a required FRL and maintaining
the fire resistance levels of the particular element. Both the FyreBox Mini and FyreBox Maxi basically
incorporate the same mode of protecting the services in adequately sealing the penetration with
intumescent layers fitted over the entire internal boxed section within the steel frames. The Mini caters
for smaller penetrating services whilst the Maxi, the larger services.

Test FRT180323 Penetration |

In test report 180323.3, penetration system |, a FyreBox Maxi 650 with dimensions of 650 mm wide x
115 mm high x 250 mm deep was fitted on both the exposed and unexposed side into an aperture of
670 mm x 140 mm in a Speedpanel wall system. The intumescent strips which were friction fitted into
the Boxes were slit and notched to accommodate two services penetrations.

The services were 11, a @40 mm CPVC sprinkler pipe and 12, a @60 mm CPVC sprinkler pipe.

I1 performed to 121 minutes without failure in integrity and 24 minutes in insultation and 12 to 121
performed to 121 minutes without failure in both integrity and insulation. However, both FyreBox
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Maxis, being part of the penetration system performed only to 36 minutes in insulation with no
integrity failure for 121 minutes.

Looking at the test data, it is evident that the intumescent did not adequately close off the penetration
on the exposed side when the pipe material melted in I1. The intumescent in 12, a larger pipe, did
close off evenly and did not allow the temperature on the intumescent in the unexposed FyreBox Maxi
to rise above the limit for failure.

The early failure in insulation in the FyreBox Maxi on the unexposed side was due clearly due to heat
conduction long the steel frame surrounding the FyreBox Maxi and at the interface 25 mm from the
protruding metal angles of the frame (direct radiant heat from the heater metal angles). The fact that
the temperatures recorded at the interface slightly further away did not fail insulation for 121 minutes
indicates that the main issue is heat radiating from the metal fame.

As the steel frame is of relatively thin metal sheet (small sectional area) around the perimeter.of the
aperture, the heat flow rate is limited by the total section area. If the surface of the upstand/metal
frame were to be clad with TWrap insulation blanket, the temperature on the outer surface of the
blanket would likely be below the lit for insulation failure for 120 minutes of exposure: This.is due to
the insulation properties of the blanket, the relatively low heat flow rate along material thickness at the
perimeter and the larger surface area of the blanket surface limiting the temperature rise (heat sink
effect). It is proposed that the outer surface of the box frame be wrapped with TWraprinsulation
blanket and extending or overlapping at least 25 mm over the wall panel surface along the perimeter
of the aperture. The insulation shall be adequately tied onto the FyreBox-frame.

If the FyreBox Maxi unit were to be insulated with TWrap blanket as.described above, the FyreBox
will likely maintain insulation performance for at least 120 minutes‘if tested'in accordance with
AS 1530.4:2014. The results 12 can be revised to perform to an . FRL of -/120/120.

5.5 Assessment 2 — Services penetrating Maxilite board, Fyrebox
mini, Fyrebox maxi and Trafalgar FyrePlug pillows installed in
floor systems

5.5.1 Maxilite Board
Test FRT190292 Penetration E1

E1 comprising D1 cables on a small steel cable tray with 450 mm TWrap on the unexposed side
performed to 241 minutes without integrity failure and 154 minutes in insulation. It would have
achieved an FRT of -/240/120 if tested separately in accordance with AS 1530.4:2014.

The specimen failed insulation mainly at the interface on the Maxilite Board and the service cable and
on the service at the end of.insulation. Attention is drawn to the failed E3 specimen which had
improved insulation performance on the Board at the interface with an added patch board of 30 mm
thick Maxilite board over the large 60 mm Maxilite board which covers the whole aperture for the E
system. If specimen E1 were to have an added 30 mm thick Maxilite Board around the penetration it
would have improved insultation for exposure to at least 240 minutes.

The otherfailure was at the cable at around 210 minutes. The cable was at 220°C above ambient at
240 minutes. Using the same interpolation and assumption as for penetration no.2 in test EP11935, it
can be calculated that the E1 will require an additional 87 mm of extra length of insulation to maintain
insulation-performance on the cables for 240 minutes.

It is therefore considered conservatively that if the insulation TWrap were extended for another 100
mm (two 300 mm wide Twrap blankets installed with 50 mm overlap giving a total insulated length of
550 mm) plus an added 30 mm thick Maxilite board patch at the interface with the concrete slab,
specimen E1 would likely achieve both integrity and insulation for 240 minutes if tested in accordance
with AS 1530.4:2014.

Test FRT190292 Penetration F
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Specimen F, consisting of a large pair coil, an orange power cable and a CAT 6 cable, performed up
to 147 minutes of integrity with insulation failure in 115 minutes when the temperature at power cable
service F11, 25 mm from the TWrap exceeded 180 K above ambient. The temperatures at the
interface on the TWrap and on the separating element performed adequately within the maximum
temperature limits for more than 120 minutes. Using double interpolation, it can be estimated that if
the TWrap were to be extended by at 63 mm minimum. If the insulation TWrap were extended by 100
mm the service penetration will likely achieve an FRL of -/120/120 if tested in accordance with

AS 1530.4:2014.

5.5.2 FyreBox Mini and FyreBox Maxi
Test FRT190292 Penetration 11

The penetration system 11 in test report FRT190292.4 consisted of six electrical cables penetrating
through a FyreBox Mini 100 installed on the unexposed side of a concrete floor slab. The penetration
[1 performed to 241 minutes with no integrity failure and 103 minutes in insulation.

From the temperature versus time graphs, the low insulation performance was due mainly to the rise
in temperature of the uninsulated framing angles around the perimeter of the aperture’in the floor on
the unexposed side. Looking at the temperatures of recorded elsewhere which maintained insulation
for at least 180 minutes, including at the interface on the surface of the FyrePlug Pillow adjacent to
the uninsulated metal framing, the system insulation performance would have been improved to at
least 180 minutes if the metal angles were insulated as discussed above for specimen |1 in test
FRT180323. The metal frame around the aperture rising above the floor slabif insulated with a strip of
TWrap all around cover the exposed metal angles and extending tothe floor onto the slab surface,
lapping by at least 25 mm.

It is also noted that the performance of 11 was affected by the failure of-other services in the
penetrating system . It is considered that the failed system should be isolated from the other
individual penetration service performance as the primary. fire:stopping element, the FyrePlug pillows,
itself performed to at least 220 minutes in insulation-and without integrity failure for 241 minutes.
Penetration service |1 is therefore considered to likely perform to an FRL of -/240/180 if tested in
accordance with AS 1530.4:2014.

Test FRT190292 Penetration H

Service penetration H in test report FRT190292.4 incorporated a drink python hose protected by a
FyreBox Mini 150 installed in a @160 mm hole in the concrete floor slab on the unexposed side. The
system performed to an FRL of -/240/240.

5.5.3 FyrePlug Pillows
Test FRT190292 Penetration system |

In test report FRT190292.4,.an aperture of 300 mm wide x 1000 mm long was made in 175 mm
concrete floor slab. The opening was packed all around the penetrating services with FyrePlug
pillows. There were four electrical services penetrations installed in system |.

Test FRT190292 Penetration system 12

Penetration 12-consisted of one D1 power cable bundle and 1 D2 communication cable bundle
attached on a steel cable tray and insulated for 300 mm length on the unexposed side above the slab.
The service penetration performed to 147 minutes in integrity and 98 minutes in insulation. The
services were wrapped with TWrap for 300 mm length. From the data, the insulation held the service
from insulation failure for 98 minutes. If insulation performance were to be extended to 120 minutes,
an additional length of TWrap to give the extra 22 minutes will be necessary. From the temperatures
rise versus time, it is noted that the rate of rise of temperature rise increases toward the 98 minutes
exposure compared with at the start of the test. The extra insulation length can be estimated as a
ratio of 22/98 x 300 mm = 67 mm. As the rate of temperature rise was much higher towards the end
of the exposure, a correction factor of 3.02/2.17 is applied, giving adjusted minimum extra length of 93
mm. If an extra 200 mm of insulation wrap were applied, the penetration service would have
conservatively achieved an insulation performance for at least 120 minutes.

The penetration service perform would likely perform to an FRL of -/120/120 if the service were
wrapped for a total length of 500 mm.
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Test Sl 1614 System 1

Test 1614 was conducted using modular framed slots which could be duplicated to infinite lengths to
facilitate the protection building service risers penetration fire rated floor slabs. System 1 consisted of
a 1000 mm long x 700 mm wide opening in a 150 mm thick reinforced concrete floor. The perimeter
along the long slab edges were reinforced with 45 mm x 25 mm x 1.6 mm steel angles and the
narrow sides were fitted with 45 mm square x 1.2 mm plate steel RHS forming mullion supports which
act as joints between side by side slots forming a continuous length of multiple slots 700 mm wide
along the floor slab as required.

The services were protected by FyrePlug Pillows placed in the retaining steel angles and mullions. It
provides a means of adding a flexible solution for addition new services in existing installation by
extending the modules to accommodate the additional services. The system performed to the 3 hr fire
rating of the floor slab. It also provides indication of the limits of the Fyreplug in protecting 3 hr rated
floor slab openings to a maximum of 120 minutes in insulation or a maximum FRL of -/180/120.

5.5.4 Aperture size in floors

It is proposed to install penetration system B with an FRL -/180/120 tested in FRT200257, in a bigger
aperture size with dimension (300 mm wide x 1000 mm long). With reference to test FRT190292 .4,
penetration system 12 showed no signed of failure in integrity and insulation for 147 minutes and 98
minutes respectively. However, it was positively assessed to -/120/120 if the service was wrapped for
a total length of 500 mm. Hence, the proposed penetration system would likely.perform to an FRL of -
/120/120.

Test FRT200257 penetration system B

In test report FRT200257, an aperture of 300 mm wide x 300.mm long was made in a 120 mm thick
concrete floor slab. The opening was packed with FyrePlug pillows all around the penetrating services
over the full depth of the floor.

Penetration system B consisted of two services, a DN 50 type B copper pipe insulated with 450 mm
long TWrap from the pillows on the unexposed side above the slab and a DN 100 type B copper pipe
insulated with 600 mm long TWrap from the pillows on'the unexposed side above the slab. FyreFlex
sealant was applied between the serviceand the pillows to a nominal depth of 50 mm from the
unexposed side. It finished on the unexposed side of the pillows with a 50 mm x 50 mm fillet. Small
beads of sealant were applied in the gaps between the pillow and the separating element. The service
penetration performed to 180 minutes in integrity and 152 in insulation.

Test FRT190292 penetration system 12

Penetration system 2 was installedin 300 mm wide x 1000 mm long aperture size in 175 mm thick
concrete floor slab with FyrePlug pillows packing around the penetrating services. The penetration
system consisted of one D1'power cable bundle and a D2 communication cable bundle attached on
the steel cable tray and insulated for 300 mm length. The service penetration performed 147 minutes
in integrity and 98 minutes in insulation. However, the system was positively assessed to an FRL -
/120/120 if the services were wrapped for a total length of 500 mm.

TWrap.vs FyreWrap insulation wrap

FyreWrap is a 38 mm foil encapsulated wrapping system supplied by Unifrax with a density of 96
kg/m?3. TWrap is also supplied by Unifrax with a 25 mm foil encapsulated wrap with the same infill
material and a density of 128 kg/m?3. The fire resistance performance of the FyreWrap was
established in test FCO 3226¢ where the wrap was used in protecting duct subjected to internal fire
conditions. Ultimately, it is considered that the reduction in density when compared to TWrap is
compensated by the increased thickness. As both wraps are made from the same material, it is
reasonable to consider that the insulation performance achieved in TWrap can be extended to cover
the same services when protected with FyreWrap.
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6. Assessment of variation in Trafalgar FyrePlug pillow
colour

6.1 Proposed variations

It is proposed to assess the expected performance of Trafalgar FyrePlug pillows in different colours.

6.2 Methodology

The approach and method of assessment used for this assessment is summarised in Table 12.

Table 12 Method of assessment

Assessment method

Level of complexity Simple assessment

Type of assessment Qualitative

6.3 Assessment

It is proposed to extend the achieved fire resistance performance of the Trafalgar FyrePlug pillows to
cover different colours. It is understood that the variation in colour is:only due to the difference in
pigment in the pillow’s fire retardant fabric. Moreover, Trafalgar group has confirmed that pillows of
different colours are made of the same material and filled with the same quantity and material of the
granulated mineral fibre — which provides the fire resistant characteristicof the Trafalgar FyrePlug
pillows.

As the colour pigment is not expected to introduce any detrimental effect to the fire resistance
performance of the pillow as a protection system, the FRL established in Table 10 and Table 11 can be
maintained if the Trafalgar FyrePlug pillow with different colour were tested in accordance with
AS 1530.4:2014 and assessed in accordance with AS 4072.1:2005.

7. Assessment of Trafalgar FyrePlug pillow as a blank
seal

7.1 Proposed variations

The referenced tests included Trafalgar FyrePlug pillow installed in vertical and horizontal separating
elements. In all the referenced tests, the pillows were penetrated by various types of services. It is
proposed to assess‘the expected fire resistance performance of the Trafalgar FyrePlug pillows when
installed in a vertical and horizontal separating element as a blank seal.

7.2 Methodology

The approach-and method of assessment used for this assessment is summarised in Table 13

Table 13 Method of assessment

Assessment method

Level of complexity Intermediate assessment

Type of assessment Qualitative

7.3 Assessment

Test S| 1562 was set up with FyrePlug Pillows filling up a 1810 mm long x 440 mm wide aperture in a
230 thick brick wall tested positively for 240 minutes in accordance with AS 1530.4:1975. When
tested, the Trafalgar FyrePlug pillow was found to maintain the integrity and insulation performance
for the whole duration of the 240 minutes test. This test result provides confidence in using the
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Trafalgar FyrePlug pillows for large apertures to provide a flexible fire resistance barrier for building
services penetrations of up to 240 minutes.

As no gaps were observed during the test on the tested pillow, the differences in the integrity criteria
would not have affected the outcome of the test if tested in accordance with AS 1530.4:2014.
However, due to the age of the test data and the highlighted variations between both standards
summarised in Appendix C, the test results of this test will be taken at face value and will be
considered as secondary test data

In all the recent test reports, the proposed Fyreplug pillows were tested while penetrated by other
services. After review of the test reports, it was confirmed that all the pillows maintained the integrity
and insulation throughout the test duration. At no point, any signs of gaps forming or flaming were
observed. While the tested aperture in test report SI 1562 was 1810 mm x 440 mm, a conservative
approach was followed where the maximum aperture is limited to 1000 mm x 300 mm.
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8. Validity

Warringtonfire Australia does not endorse the tested or assessed product in any way. The
conclusions of this assessment may be used to directly assess fire hazard, but it should be
recognised that a single test method will not provide a full assessment of fire hazard under all
conditions.

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

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

This assessment represents our opinion about the performance likely to be demonstrated on a test in
accordance with AS 1530.4:2014 and assessed in accordance with AS 4072.1:2005, based on the
evidence referred to in this report.

This assessment is provided to Trafalgar Group for its own purposes and we cannot express an
opinion on whether it will be accepted by building certifiers or any other.third parties for any purpose.
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Appendix A Summary of supporting test data
A.1 Testreport—-FP6372

Table 14  Information about test report FP6372

Item Information about test report

Report sponsor Fire Containment Pty Ltd

Test laboratory BRANZ, 1222 Moonshine Road, Porirua 5381, New Zealand.
Test date The fire resistance test was completed on 03/07/2018.

Test standards The test was done in accordance with AS1530.4-2014.

Variation to test standards None

General description of The tested specimens comprised four pipe penetrations and'an access panel in
tested specimens a 75 mm thick Hebel PowerPanel wall.

Specimen 1 consisted of a 100mm OD uPVC pipe with 100. mm Fyrechoke
collars on each side and FyreFlex sealant to full depth in annular gap. The
conduit extended 500 mm from the wall on the expased side with its end capped
and 2000 mm from the wall on the unexposed side with its end open.

Specimen 2a consisted of a 25 mm OD uPVC conduit.containing a fibre optic
cable with 25 mm Fyrechoke collar on each'side'and FyreFlex sealant to full
depth in annular gap. The conduit extended 500.mm from the wall on the
exposed side with its end capped and 2000.mm from the wall on the unexposed
side with its end open.

Specimen 2b consisted of a 50.mm.OD x*1.2 mm copper pipe with a 300 mm
wide TWrap blanket on each side and FyreFlex sealant to full depth in the
annular gap between the pipe and Hebel wall finished with 15 mm on each side.
The pipe extended 500 mm.from.the wall surface and was capped at the end on
the exposed side only.

Specimen 3 consisted of a 450 mm x 450 mm Trafalgar FRC fire rated access
panel installed on the unexposed side of the Hebel wall with 8 g x 100 mm
plasterboard screws. The opening in the Hebel wall was trimmed all around with
75 mm % 50 mm x 1.2 mm slotted angles which were fixed with 8 g x 65 mm
CSK plasterboard screws.

Specimen 4 consisted of a 25 mm OD x 2.52 mm Pex-Al Pex gas pipe with
Trafalgar FyrePex intumescent sealant in the annual gap to 25 mm depth and
finished with a 35 mm fillet on each side. The specimen pipe protrudes 500 mm
into the furnace side from the wall with the end capped.

Instrumentation The test report states that the instrumentation was in accordance with
AS 1530.4:2014.

The test specimen‘achieved the following result:

Table 15 .( Results summary for this test report

Specimen Penetration details Integrity Insulation FRL

performance | performance
(minutes) (minutes)

1 100 mm OD uPVC pipe with 100 mm 125 125 -/120/120
Fyrechoke Collars on each side and
FyreFlex sealant to full depth in annular
gap.

2a 25 mm OD uPVC conduit containing a 125 125 -/120/120
fibre optic cable with 25 mm Fyrechoke
collar on each side and FyreFlex sealant
to full depth in annular gap.
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Specimen Penetration details Integrity Insulation FRL

performance performance
(minutes) (minutes)

2b 50 mm OD copper pipe with a 300 mm 125 117 -/120/90
wide TWrap blanket on each side and
FyreFlex sealant to full depth in the
annular gap between the pipe and Hebel
wall finished with a 15 mm fillet on each
side.

3 450 mm x 450 mm Trafalgar FRC fire 92 17 -/90/-
rated access panel installed on the
unexposed side.

Opening in the Hebel wall trimmed all
around with 75 mm x 50 mm x 1.2 mm
slotted angles

4 25 mm OD x2.52 mm Pex-Al Pex gas 125 125 -/120/120
pipe with Trafalgar FyrePex intumescent
sealant in the annual gap to 25 mm
depth and finished with a 35 mm fillet on
each side.
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A.2 Testreport— FP11935-001

Table 16  Information about test report FP11935-001

Item Information about test report

Report sponsor Fire Containment Pty Ltd

Test laboratory BRANZ, 1222 Moonshine Road Porirua 5381, New Zealand.
Test date The fire resistance test was completed on 14/08/2019.

Test standards The test was done in accordance with AS1530.4-2014.

Variation to test standards None

General description of The specimen wall consisted of a nominally 2200 mm high x 1000 mm wide *
tested specimen 116 mm thick steel stud lined with two layers of 13 mm thick USG Boral Firestop
plasterboard on each face. There were two 550 mm x 550 mm apertures;
located one above the other, in the wall and were fitted with'seven pipe and
cable penetrations.

The upper aperture was lined on the unexposed side with a layer.of 60 mm thick
Maxilite Board and included one cable tray and two copper pipe penetrations.

The lower aperture was filled with FyrePlug pillows ‘and included one cable tray,
one copper pipe, one TPS cable bundle and one' CAT6 cable bundle
penetrations.

Instrumentation The test report states that the instrumentation was'in accordance with
AS 1530.4:2014.

The test specimen achieved the following result:

Table 17  Results summary for this test report

Specimen Penetration details Integrity Insulation

performance performance
(mins) (mins)

1 100 mm OD copper pipe inserted through 180 — No failure | 88 -/120/60
60 mm thick Maxilite Board (800 mm x 800
mm) and clamped to an external frame on
the unexposed side. FyreFlex sealant
applied to the annular gap. Pipe was
wrapped with TWrap insulation (nominal 75
mm overlap on‘each wrap) for 420 mm
from the wall.on exposed side and 600 mm
on unexposed side.

2 156 mm OD copper pipe inserted through 180 — No failure | 104 -/120/90
60-mm. thick Maxilite Board (800 mm x 800
mm)‘and clamped to an external frame on
the unexposed side. FyreFlex sealant
applied to the annular gap. Pipe was
wrapped with TWrap insulation (nominal 75
mm overlap on each wrap) for 420 mm
from the wall on exposed side and 1,100
mm on unexposed side. The pipe had a
double layer of TWrap for the first 300 mm
on the unexposed side.
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Specimen Penetration details

Integrity

performance

Fire assessment report R2.1

Insulation
performance

3 Cable tray with Appendix D power cables
fitted through the upper aperture in the
lower section of the Maxilite Board.
FyreFlex sealant applied into gap between
Maxilite Board and cable tray and cables
on both faces. 300 mm x 300 mm TWrap
insulation wrap (with no foil) placed over
the cables the cable tray wrapped with a
single 300 mm long TWrap insulation wrap
on both faces (with a nominal overlap of 75
mm).

(mins)

180 — No failure

(mins)

144

-/120/120

4 Cable tray with Appendix power cables
fitted through the lower aperture on top of
prepacked FyrePlug pillows and the area
of the aperture above the cable tray filled
with FyrePlug Pillows. FyreFlex sealant
applied around cables, cable tray and on
FyrePlug pillows. 300 mm x 300mm
TWrap insulation wrap (with no foil) placed
over the cables on both faces and cable
tray packed into the edges of the cable
tray. The cable tray wrapped with a single
300 mm long TWrap insulation wrap on
both faces (with a nominal overlap of 75
mm).

119 — cotton
wool pad

150

-/90/120

5 100 mm OD copper pipe mounted on
external frame on unexposed face and
FyrePlug pillows packed into the aperture
until filled. FyreFlex sealant applied around
pipe circumference and on FyrePlug
pillows on both exposed andunexposed
faces. Pipe wrapped with 300 mm long
layers of TWrap insulation (nominal 75 mm
overlap on each wrap).

180 — No failure

180 — No failure

-/120/120

6 Bundle of 10 TPS PVC insulated cables
laid on pre-packed FyrePlug pillows and
the aperture filled with FyrePlug pillows
packed above cable bundles. FyreFlex
sealant appliedto the cable bundles and
FyrePlug pillows.

180 — No failure

159

-/120/120

7 Bundles of 20 CAT6 PVC insulated data
cables laid on pre-packed FyrePlug pillows
and the aperture filled with FyrePlug
pillows packed above cable bundles.
FyreFlex sealant applied to the cable
bundles and FyrePlug pillows.

180 — No failure

173

-/120/120

20211126-FAS200048 R2.1

Page 44 of 70




Wdrringtonfire Fire assessment report R2.1

A.3 Testreport — FRT180323.3

Table 18 Information about test report

Item Information about test report

Report sponsor Trafalgar Group

Test laboratory Warringtonfire Australia, Unit 2, 409-411 Hammond Road, Dandenong, Victoria
3175, Australia.

Test date The fire resistance test was completed on 29/11/2018.

Test standards The test was done in accordance with AS1530.4-2014.

Variation to test standards | The length of unprotected service on the unexposed face in penetration system
B projected 690 mm from the unexposed side of the separating element, which

is greater than the 500 mm prescribed in AS 1530.4:2014 Clause 10.4.2. Due to
this variation an FRL rating could not be assigned to the tested penetration

system B.
General description of The separating element consisted of a nominal 3000 mm % 3000 mm x 78 mm
tested specimen Speedpanel wall system with 15 varying penetration systems. These were

protected by Trafalgar FyreFlex™ sealant, Trafalgar FYREPLEX™ HP sealant,
Trafalgar Fyrechoke collars, Trafalgar FyrePlug pillows, Trafalgar FyreBox™
Maxi 650, and Maxilite Board.

The service penetrations included copper pipes, (cable bundles, PE-Xa pipes,
Pe-Xb pipes, sprinkler pipes, CAT6 cables, uPVC pipes and conduits.

Instrumentation The test report states that the instrumentation-was in accordance with
AS 1530.4:2014.

The test specimen achieved the following result:

Table 19  Results summary for this test report

System Penetration details Criteria Results FRL

A 0 Speedpanel without Structural Not applicable -/120/30
penetrations adequacy
Integrity No failure at 121 minutes
Insulation Failure at 38 minutes
1 DN100 type B copper pipe Structural Not applicable
(1.63 mm wall thickness). adequacy

FyrePlug pillows:packed
around the services and
sealed togetherwith Insulation Failure at 75 minutes
FyreFlex sealant. A 300mm
section of the TWrap
wrapped-around the pipe on
the unexposed side and
exposed side. FyrePEX
sealant applied inside the
@65 mm PVC pipe used as
a pipe former

2 5 Nos of 2.5 mm? 2C+E Structural Not applicable
TPS cables and 5 Nos of adequacy
CAT 6 cables. FyreFlex
applied at the interface

between the cable services | |nsylation No failure at 121 minutes
and the pillows.

Integrity No failure at 121 minutes

Integrity No failure at 121 minutes

3 Structural Not applicable
adequacy
Integrity No failure at 121 minutes
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Penetration details Criteria Results

3C+E 185 mm? power Insulation Failure at 87 minutes
cable, 4 Nos of 3C+E 16
mm? power cable, @25 mm
PVC conduit with fibre optic
cable and cable tray. The
gaps between the 3C+E
185 mm? power cable,
3C+E 16 mm? power cable
and 3C+E 16 mm? power
cable and the fire pillow
sealed with FyreFlex
sealant. While the gaps
between the @ 25 mm
uPVC conduit with fibre
optic cable and the fire
pillows were sealed with
FyrePEX sealant. The
interface between the
pillows and the services
were sealed with FyreFlex
sealant with a nominal
30%x30 mm fillet on both
sides of the separating

element.

B DN150 type b copper pipe. | Structural Not applicable N/A (No FRL
FyreFlex sealant applied in | adequacy assigned as
the annular gap to full depth ) i i specimen set
finished with a nominal Integrity No failure at 121 minutes up was non-
30x30 mm fillet on both Insulation Failure at 10 minutes conforming).
exposed and unexposed
sides.

C 3/8” + 3/4” Pair Coil with 19 | Structural Not applicable -/120/90
mm Ardent FR insulation, adequacy
2.5 mm? 2C+E circular ) , ,

Cable and Delta CAT6 Integrity No failure at 121 minutes
Cable. FyreFlex sealant Insulation Failure at 117 minutes
was applied at the annular

gap to a depth of nominal

15 mm on both the exposed

and unexposed side. @80

mm collar wasretrofitted

around the service on both

the exposed and

unexposed side. Annular

gaps in-the fire-collar

between the service and the

fire=collar were sealed with

FyreFlex sealant.

D @20 mm PE-Xa pipe. A Structural Not applicable -/120/120
backing rod was inserted to | adequacy
a depth of 60 mm from the . . .
unexposed side. FyrePEX Integrity No failure at 121 minutes
HP sealant was then Insulation No failure at 121 minutes
applied in the annular gap
from the unexposed side to
the backing rod.

E Structural Not applicable -/120/120

adequacy
Integrity No failure at 121 minutes
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System Penetration details Criteria ‘ Results FRL
@20 mm PE-Xb pipe. A Insulation No failure at 121 minutes
backing rod was inserted to
a depth of 60 mm from the
unexposed side. FyrePEX
HP sealant was applied in
the annular gap from the
unexposed side to the
backing rod.
F @20 mm PE-X-AL-PEX Structural Not applicable -/120/60
pipe. A backing rod was adequacy
inserted to a depth of 60 ) . .
mm from the unexposed Integrity No failure at 121 minutes
side. FyrePEX HP sealant Insulation Failure at 60 minutes
was applied in the annular
gap from the unexposed
side to the backing rod.
G 2 Nos of Delta CAT6 Structural Not applicable -/120/120
cables, 2 Nos of 2.5mm? adequacy
2C+E Prysmian cable and 2 ) ) .
Nos of Firesense cable. Integrity No failure at*121 minutes
FyreFlex sealant was Insulation No failure at 121 minutes
applied at the annular gap
to full depth of the
separating element and
finished with a nominal
30x30 mm fillet on both the
exposed and unexposed
sides.
H 3 Nos of 3C+E 16 mm? Structural Not applicable -/120/30
Electra Cables. FyreFlex adequacy
sealant was applied at the - i i
annular gap to full depth of Integrity No failure at 121 minutes
the separating element and_| |nsulation Failure at 46 minutes
finished with a nominal
30x30 mm fillet on both.the
exposed and unexposed
side.
| 0 FyreBox Maxi consisting of | Structural Not applicable -/120/0
a 650 mm wide %:125 mm adequacy
high x steel frame
g Integrity No failure at 121 minutes
Insulation Failure at 36 minutes
1 Structural Not applicable
adequacy
Integrity No failure at 121 minutes
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Penetration details Criteria Results

@40 mm CPVC Sprinkler Insulation Failure at 24 minutes
Pipe. A FyreBox Maxi was
installed in the aperture on
both the exposed and
unexposed side. A nominal
10 mm annular gap was left
around the outside of the
FyreBox maxi and was filled
with FyreFlex sealant to full
depth of the separating
element. The intumescent
foam in the FyreBox Maxi
was cut down the centre
line, with two opening
notched 5 mm undersize to
allow a friction fit around the
two services on both the
exposed and unexposed
side.

2 @60 mm CPVC Sprinkler Structural Not applicable
Pipe. A FyreBox maxi was adequacy
installed in the aperture on
both the exposed and
unexposed side. A nominal | |nsylation No failure at 121 minutes
10 mm annular gap was left
around the outside of the
FyreBox Maxi and was filled
with FyreFlex sealant to full
depth of the separating
element. The FyreBox Maxi
was cut down the centre
line, with two opening
notched 5 mm undersize to
allow a friction fit around the
two services on both the
exposed and unexposed

Integrity No failure at 121 minutes

side.
J 3/8” + 3/4” Pair Coil with 19| Structural Not applicable -/120/60
mm Ardent FR insulation, adequacy
2.5 mm? 2C+E Electra ) . .
Cable and Delta CAT6 Integrity No failure at 121 minutes
Cable. A'backingrod was Insulation Failure at 79 minutes

inserted.to a depth of 60
mm from the unexposed
side. FyrePEX HP sealant
was then applied in the
annular gap from the
unexposed side to the

backing rod.
K 3/8” + 3/4” Pair Coil with PE | Structural Not applicable -/120/90
insulation, 2.5mm? 2C+E adequacy
Electra Cable and Delta . . .
CAT6 Cable. A backing rod Integrity No failure at 121 minutes
was inserted to a depth of Insulation Failure at 115 minutes

60 mm from the unexposed
side. FyrePEX HP sealant
was then applied in the
annular gap from the
unexposed side to the
backing rod.
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L Blank seal. FyreFlex Structural Not applicable -/90/60
sealant was used to seal adequacy
the Maxilite Board to the
separating element, filling
the grooves of the panel Insulation Failure at 64 minutes
and finished with a nominal
15%x15mm fillet along the
perimeter. Maxilite Board
over the aperture on the
unexposed side.

M @100 mm uPVC pipe. Structural Not applicable -/120/60
FyreFlex sealant was adequacy
applied at the annular gap
on both the exposed and
unexposed side. 100 mm | nsylation Failure at 72 minutes
collar was retrofitted around
the service on both the
exposed and unexposed
side of the wall.

Integrity Failure at 105 minutes

Integrity No failure at 121 minutes

N @50 mm uPVC pipe. Structural Not applicable -/120/60
FyreFlex sealant was adequacy
applied at the annular gap
on both the exposed and
unexposed side. @50 mm Insulation Failure at'85 minutes
collar was retrofitted around
the service on both the
exposed and unexposed

Integrity No failure at 121 minutes

side.
(0] @25 mm PVC conduit with Structural Not applicable -/120/90
1 x fibre optic cable. adequacy

FyreFlex sealant was
applied at the annular gap
on both the exposed and Insulation Failure at 113 minutes
unexposed side. Micro
collar was retrofitted around
the service on both the
exposed and unexposed
side of the.wall.

Integrity No failure at 121 minutes
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A.4 Testreport — FRT190292.4

Table 20 Information about test report

Item Information about test report

Report sponsor Trafalgar Group

Test laboratory Warringtonfire Australia, Unit 2, 409-411 Hammond Road, Dandenong, Victoria
3175, Australia.

Test date The fire resistance test was completed on 16/01/2020.

Test standards The test was done in accordance with AS 1530.4:2014

Variation to test standards None

General description of The separating element consisted of a nominal 4500 mm x 3500 mm x 175 mm
tested specimen 40MPa normal weight concrete floor slab with 10 penetration systems and
control joint.

System A1 consisted of 15 x CAT 6 cables, 15 x fire alarm TPS cables, 15 x
2C+E 2.5 mm? TPS cables and 1 x small cable tray

System A2 consisted of 1 x D2 communication cablerand 1 x small cable tray
System A3 consisted of 1 x D1 power cable and 1 x small cable tray. System
A1 to A3 were protected by Trafalgar FyreFlex™ sealant.

System B consisted of 1 x DN100 type B copper pipe with Trafalgar TWrap and
Trafalgar FyreFlex™ sealant

System C consisted of 1 x DN50 type B copper pipe with Trafalgar TWrap and
Trafalgar FyreFlex™ sealant

System D consisted of 40 mm wide control joint with Trafalgar FyreFlex™
sealant

System E1 consisted of 1% D1 power cables and 1 x small cable tray with
Trafalgar TWrap and Trafalgar FyreFlex™ sealant

System E2 consisted of 1 x DN100 type B copper pipe with Trafalgar TWrap
and Trafalgar FyreFlex™ sealant

System E3 consisted of 1 x DN150 type B copper pipe with Trafalgar TWrap,
Trafalgar FyreFlex™ sealant, and Trafalgar Maxilite Board 30 mm

System E4 consisted of 1 x M10 threaded rod with Trafalgar TWrap and
Trafalgar FyreFlex™ sealant

System F consisted of 8 x 3/8” + 3/4” pair coils, 3 x 1/4” + 1/2” pair coils, 11 %
2C 10 mm? + E x 4 mm? power cables, 11 x CAT 6 cables and 1 x NBN cable
with Trafalgar TWrap and Trafalgar FyreFlex™ sealant

System G consisted of 1 x NB150 MD steel pipe with Trafalgar TWrap and
Trafalgar FyreFlex™ sealant

System H consisted of 1 x drink python with Trafalgar FyreBox™ Mini 150-R
and Trafalgar FyreFlex™ sealant

System 11 consisted of 2 x 1/4” + 1/2" pair coils, 2 x 2C 10 mm? + E x 4 mm?
power cables and 2 x CAT6 cables with Trafalgar FyreBox™ Mini 100-R and
Trafalgar FyreFlex™ sealant

System 12 consisted of 1 x D1 power cable, 1 x D2 communication cable and 1
x large cable tray with Trafalgar TWrap and Trafalgar FyreFlex™ sealant
System 13 consisted of 15 x fire alarm TPS cables with Trafalgar FyreFlex™
sealant

System 14 consisted of 20 x CAT 6 cables and 1 x NBN cable with Trafalgar
FyreFlex™ sealant

System J1 consisted of 1 x D2 communication cable and 1 x small cable tray
with Trafalgar TWrap and Trafalgar FyreFlex™ sealant.

System J2 consisted of 1 x D1 power cable and 1 x small cable tray with
Trafalgar TWrap and Trafalgar FyreFlex™ sealant

Instrumentation The test report states that the instrumentation was in accordance with AS
1530.4:2014.
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The test specimen achieved the following result:

Table 21 Results summary for this test report

Penetration Service Criteria Results
system and
trol joint
A 1 15 x CAT 6 cables Structural | Not applicable -/120/60
15 x fire alarm TPS cables adequacy
15 x 2C+E 2.5 mm? TPS cables
1 x small cable tray Integrity No failure at 241 minutes
Insulation Failure at 144 minutes
2 1 x D2 communication cable Structural | Not applicable
1 x small cable tray adequacy
Integrity Failure at 152 minutes
Insulation | Failure at 79 minutes
3 1 x D1 power cable Structural | Not applicable
1 x small cable tray adequacy
Integrity Failure at'223 minutes
Insulation Failure at 77 minutes
B 1 x DN100 type B copper pipe Structural™ | Not applicable -1240/60
adequacy
Integrity: No failure at 241 minutes
Insulation Failure at 60 minutes
C 1 x DN50 type B copper pipe Structural | Not applicable -/240/60
adequacy
Integrity No failure at 241 minutes
Insulation | Failure at 74 minutes
D 40 mm wide control joint Structural | Not applicable -/240/120
adequacy
Integrity No failure at 241 minutes
Insulation Failure at 158 minutes
E 1 1 x D1 power cables Structural | Not applicable -/15/15
1. x small cable tray adequacy
Integrity No failure at 241 minutes
Insulation Failure at 154 minutes
2 1 x DN100 type B copper pipe Structural | Not applicable
adequacy
Integrity Failure at 214 minutes
Insulation | Failure at 150 minutes
3 1 x DN150 type B copper pipe Structural | Not applicable
adequacy

20211126-FAS200048 R2.1 Page 51 of 70



warringtonfire

Penetration

system and

Service

Criteria

Fire assessment report R2.1

Results

trol joint

Integrity Failure at 28 minutes
Insulation Failure at 28 minutes*
4 1 x M10 threaded rod Structural | Not applicable
adequacy
Integrity No failure at 241 minutes
Insulation | No failure at 241 minutes
F 8 x 3/8” + 3/4” pair coils Structural | Not applicable -/120/90
3 x 1/4” + 1/2” pair coils adequacy
11 x 2C 10 mm? + E x 4 mm? power
cables Integri Fail t 130 minut
11 x CAT 6 cables ntegrity ailure a minutes
1 x NBN cable
Insulation <. Failure at.115 minutes
G 1 x NB150 MD steel pipe Structural |*Not applicable -/240/120
adequacy.
Integrity No failure at 241 minutes
Insulation | Failure at 170 minutes
H 1 x drink python Structural | Not applicable -1240/240
adequacy
Integrity No failure at 241 minutes
Insulation No failure at 241 minutes
| 1 2 x 1/4” +1/2” pair coils Structural | Not applicable -/120/90
2%2C 10 mm?2+ E x 4 mm?2 power | @dequacy
73 Integrity No failure at 241 minutes
2 x'CAT6 cables
Insulation | Failure at 103 minutes
2 1 x D1 power cable Structural | Not applicable
1 x D2 communication cable adequacy
1 x large cable tray Integrity Failure at 147 minutes
Insulation Failure at 96 minutes
3 15 x fire alarm TPS cables Structural | Not applicable
adequacy
Integrity No failure at 241 minutes
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Penetration Service Criteria Results

system and
trol joint

Insulation Failure at 181 minutes

4 20 x CAT 6 cables Structural | Not applicable
1 x NBN cable adequacy
Integrity Failure at 193 minutes

Insulation Failure at 193 minutes*

J 1 1 x D2 communication cable Structural | Not applicable -/120/90
1 x small cable tray adequacy
Integrity Failure at 131 minutes

Insulation Failure at 108 minutes

2 1 x D1 power cable Structural | Not applicable
1 x small cable tray adequacy
Integrity No failure at 241 minutes

Insulation Failure at-113 minutes
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A.5 Testreport — FRT190298.1

Table 22

Information about test report

Fire assessment report R2.1

Item Information about test report

Report sponsor

Trafalgar Group

Test laboratory

3175, Australia.

Warringtonfire Australia, Unit 2, 409-411 Hammond Road, Dandenong, Victoria

Test date

The fire resistance test was completed on 23/01/2020.

Test standards

The test was done in accordance with AS1530.4-2014.

Variation to test standards

None

General description of
tested specimen

FyreFlex sealant.

The test specimen consisted of a Speedpanel wall system (1600 mm'x 1600
mm x 78 mm) penetrated by two penetration systems and an access panel
protected with Trafalgar TWrap, Trafalgar Fyrchoke collar and Trafalgar and

Instrumentation

AS 1530.4:2014.

The test report states that the instrumentation was in accordance ‘with

The test specimen achieved the following result:

Table 23

Penetration
system /

access
panel

Results summary for this test report

Penetration services

100NB steel pipe protruding 500 mm on the

Criteria

Fire
resistance
level
(FRL)

-/120/90

A Structural Not applicable
exposed side and 750 mm on the unexposed  |+adequacy
side. The pipe was sealed with FyreFlex ) )
sealant from both sides of the wall to the full | ntegrity No failure at
depth of the Speedpanel. Two 300 mm wide 121 minutes
strips of TWrap were applied longitudinally Insulation Failure at 113
along the unexposed face of the pipe to a minutes
length of 450 mm.

B DN100 uPVC pipe protruding 500 mm on the | Structural Not applicable -1120/120
exposed side and nominally 2000 mm on the | adequacy
unexposed side. ) .

) ) N ) Integrity No failure at

Serviced protected with Maxilite Board fixed 121 minutes
into place over the aperture on the unexposed
face.«FyreFlex:sealant was applied to all joins | Insulation No failure at
in.the Maxilite Board and through the ribbed 121 minutes
profile of the Speedpanel behind the Maxilite.
Sealant was also applied to the annular gaps
around the pipe on the exposed face to a
nominal depth of 10 mm.

C 600 mm x 600 mm Access Panel. The Structural Not applicable -1120/45
unexposed face of the opening was lined with | adequacy
100 mm wide strips of . .
13 mm fire rated plasterboard. FyreFlex Integrity No faﬂyre at
sealant was applied to the inside edge of the 121 minutes
opening and the access panel was mounted Insulation Failure at 49
through the unexposed side. FyreFlex sealant minutes
was used to fill any gaps behind the flanges
on the unexposed face.
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A.6 Testreport — NI 0387-2

Table 24  Information about test report

Item Information about test report

Report sponsor Masterbilt Industries

Test laboratory Fire Research Laboratories, 59 Normanby Road, Notting Hill, Victoria 3168,
Australia.

Test date The fire resistance test was completed on 04/03/1987.

Test standards The test was done in accordance with AS1530.4-1985.

Variation to test standards None

General description of The test construction consisted of a 3 hr fire rated 140 mm thick x 2720 mm
tested specimen wide x 1620 mm high concrete block wall with an opening of 800-mm wide %
600 mm high located centrally and at 400 mm above the base of the wall. Three
groups of services were erected through the opening:

e alength of 90 mm O.D. steel water pipe

e agroup of 8 PVC covered 220/415 V power cables, comprising 2 x & 12
mm, 2 x & 18 mm and 4 x @ 20 mm on a 150 mm wide perforated
galvanised steel cable tray, and

e arectangular bundle of 60 PVC covered 100-wire telecommunication
cables, bundles with flat steel strap retainers at 600 mm intervals.

Fyre Pillows were packed into the opening around the services using a total of
60 size F.R.P. 1 (300 mm x 300 mm'x 40.mm).and 14 F.R.P. 2 (300 mm x 220
mm x 40 mm.

The interfaces between the pillows ‘and the three service penetrations were
sealed to a depth of approximately 50 mm from the surface of the wall with
Firecaulk foaming sealant. A’bead of the foaming sealant was applied to the
annular gap between.the pillows and the surface of the wall opening.

The telecommunication cable bundle and the power cables with tray, including
the steel pipe; were given two coats of Fyretex intumescent compound over 600
mm lengths extending through the pillows and protruding 300 mm beyond the
unexposed. face.

An Insulgard heat shielding system was erected around each of the
penetrations on the unexposed face of the specimen, covering a length of 250
mm extending outward from the unexposed face. The Insulgard consisted of a
flexible outer shielding element of small aperture expanded steel mesh
designed to wrap around the service element or group of elements and
distanced from the hot surfaces by a specially designed low conduction flexible
metal profile spacing system.

The services extended 2000 from the wall on the unexposed side and 100 mm
from the wall into the surface.

Instrumentation The test report states that the instrumentation was in accordance with
AS 1530.4:1985.

The test'specimen achieved the following result:

Table 25 | Results summary for this test report

Separating wall element and service penetrations Fire Resistance Performance

Integrity Insulation FRL
(minutes) (minutes)

800 mm x 600 mm opening in a 140 mm thick concrete block wall 184 184 -/180/180
system of 3 hr fire resistance rating incorporating these 3 groups of
services passing through the opening:

e A 90 mm OD steel water pipe.

e A group of 8 PVC covered 220/415 V power cables, comprising
2x@12mm, 2 x @3 18 mm and 4 x @ 20 mm on a 150 mm wide
perforated galvanised steel cable tray.
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Separating wall element and service penetrations

Fire assessment report R2.1

Fire Resistance Performance

Integrity Insulation FRL
(minutes) (minutes)

e arectangular bundle of 60 PVC covered 100-wire
telecommunication cables, bundles with flat steel strap retainers
at 600 mm intervals.

The services were protected by Fyre Pillows packed between the
services within the opening. The gaps at the interface between the
pillows and the services were filled with Firecaulk foaming sealant to
a depth of 50 mm and a bean of the sealant was also applied along
the perimeter interface. The cables, cable tray and the steel pipe
were given 2 coats of Fyretex intumescent sealant over 600 mm
lengths, extending through the pillows to 300 mm beyond the
unexposed face. The unexposed side of each service was wrapped
with Insulguard over a length of 250 mm from the wall.
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A.7 Testreport — NI 0790

Table 26  Information about test report

Item Information about test report

Report sponsors Wormald International, Boral Australian Gypsum and CSR.

Test laboratory Fire Research Laboratories, 59 Normanby Road, Notting Hill, Victoria 3168,
Australia.

Test date The fire resistance test was completed on 18/04/1990.

Test standards The test was done in accordance with AS1530.4-1990.

Variation to test standards None

General description of tested | The test construction consisted of a 95 mm thick 2 hr fire rated shaft wall 2540
specimen mm high x 1930 mm wide. A deflection head detail was provided at the.top of
the wall with the plasterboard sheets terminated 20 mm below the head. A
central vertical control joint of 22 mm through gap was provided. Both the
control joint and the deflection head were fire stopped with FyreFlex sealant.

The following services penetrated the shaft wall:

e Service A — 100 mm uPVC pipe fire stopped with a Fyrechoke wall collar.
The pipe had 110 mm OD with 3.2 mm wall thickness.

e Service B — 200 mm copper pipe fire stopped with FyreFlex. The pipe was
203 mm OD with 2.03 mm wall thickness.

e Service C — 150 mm copper pipe fire stopped with FyreFlex. The pipe had
203 mm OD with 2.03 mm wall'thickness:

e Service D — Assorted power cables supported by 390 mm cable tray and
fire stopped by FyreFlex. The cables were —

— One 41 mm OD/single core power cable with 127 conductors, each
approximately 2.52 mm diameter. The sheathing was double,
comprising an outer 2 mm thick black PVC layer and a 2.4 mm thick
red PVC.inner layer.

— .0One38 mm OD single core power cable wth127 aluminium conductors,
each approximately 2.52 mm diameter. The sheathing was double,
comprising an outer 2 mm thick black PVC layer and a 2.4 mm thick
red PVC inner layer.

—. Three 16 mm OD single core power cables. Each cable comprised 37
copper conductors, each of approximately 1.78 mm diameter. The
conductors were sheathed with 1.6 mm thick red PVC.

— Three 14 mm OD single core power cables. Each cable comprised 19
aluminium conductors, each of approximately 1.78 mm diameter. The
conductors were sheathed with 1.4 mm thick red PVC.

— One 54 mm OD 3 core plus earth PVC insulated, PVC sheathed power
cable. Each earth core comprised 19 copper wires, each of 2.14 mm
diameter.

— Four 20 mm OD diameter 3 core plus earth PVC insulated, PVC
sheathed cables. Each power core comprised 7 copper wires each
approximately 1.7 mm diameter. The earth core comprised 7 copper
wires each approximately 1.04 mm diameter.

e Service E — Bundle of 10 x 6 telecommunication cables supported by a
190 mm cable tray, penetrating a 400 mm x 300 mm opening in the shaft
wall and fire stopped with a combination of FyrePlug Pillows and FyreFlex.

Services A and B were erected in position before the shaft wall was built,
simulating pre-existing services.

Instrumentation The test report states that the instrumentation was in accordance with
AS 1530.4:1990.
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The test specimen achieved the following result:

Table 27  Results summary for this test report

Fire Resistance Performance

Description T ——
Integrity (mins) Insulation (mins)
- Deflection head No failure at 127 110
- Control joint — 22 mm wide No failure at 127 105
Service A 100 mm uPVC pipe fire stopped with a | No failure at 127 No failure at 127

Fyrechoke wall collar. The pipe had 110
mm OD with 3.2 mm wall thickness

Service B 200 mm copper pipe fire stopped with | No failure at 127 0*
FyreFlex. The pipe was 203 mm OD with
2.03 mm wall thickness

Service C 150 mm copper pipe fire stopped with | No failure at 127 0*
FyreFlex. The pipe had 203 mm OD with
2.03 mm wall thickness.

Service D Assorted power cables supported by 390 | No failure at 127 59
mm cable tray and fire stopped by FyreFlex.

Service E Bundle of 10 x 6 telecommunication cables | No failure at 127 92
supported by a 190 mm cable tray

Note - * insulation level not measured
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A.8 Testreport — NI 4189

Table 28 Information about test report

Item

Report sponsor

Information about test report

Wormald International

Test laboratory

Fire Research Laboratories, 59 Normanby Road, Notting Hill, Victoria 3168,
Australia.

Test date

The fire resistance test was completed on 16/11/1989.

Test standards

The test was done in accordance with AS 1530.4:1985.

Variation to test standards

None

General description of tested
specimen

The test construction comprised a 75 mm thick E-core floor panel with a central
opening 400 mm long x 400 mm wide. The following services were fitted
through the opening:

e Service A - 100 mm copper pipe, 101 mm OD<and 1.2 mm wall thickness.

e Service B —7 x 4 bundle of 28 telecommunication cables, each of 15 mm
diameter with 100 strands. Each strand comprised a 0.5 mm diameter
central copper conductor insulated with PVC.. The strands were bundled
and sheathed in 1.2 mm thickness PVC.

e Service C — 200 mm cable tray with.assorted power cables comprising:

— a43 mm OD single(core power cable consisting of 127 copper
conductors, 2.5 mm diameter.with a 2.5 mm thick inner black PVC
sheath and a 3 mm:thick outer black PVC sheath.

— Three 16 mm.diameter 3-core plus earth PVC insulated, PVC sheathed
power cables. Each.power core comprised 7 copper wires of 1 mm
diameter each. The power and earth cores were sheathed with orange
PVC of approximately 1.7 mm thickness.

— (Three 20 mm OD single core power cables. Each cable comprising 37
copper conductors each approximately 2.25 mm diameter with
approximately 2.0 mm thick red PVC sheath.

— One 21 mm OD multicore PVC insulated, PVC sheathed control cable
with 25 cores. Each core comprised 7 copper wires, each approximately
0.5 mm diameter insulated with PVC approximately 1.5 mm thick. All
cores were sheathed with orange PVC approximately 2 mm diameter.

— One 24 mm OD 3-core plus earth, PVC insulated, PVC sheathed power
cable. Each power core comprised 19 copper wires, each
approximately 1.35 mm diameter. The earth core comprised 7 copper
wires each approximately 1.04 mm diameter. The power cores were
insulated with PVC approximately 1.5 mm thick and the earth core was
insulated with PVC approximately 1 mm thick. The power and earth
cores were sheathed with orange PVC approximately 2 mm diameter.

The cable tray and cables were 2275 mm long, projected 300 mm from the
underside of the E-core panel into the furnace and a minimum 2000 mm above
the upper surface of the E-core panel.

The opening was filled by packing with FyrePlug pillows consisting of 21 size
FR P1 —300 mm x 300 mm x 40 mm thick and 1 size FR P2- 300 mm x
250 mm x 40 mm thick.

The pillows were packed around all services.

FyreFlex was applied to the interface between the FyrePlug pillows, the
services and E-core. The services protruded 200 mm from the underside of the
E-core into furnace and 2000 mm above the upper surface of the E-core panel.
The pipe was capped at the exposed end and open at the opposite end.

Instrumentation

The test report states that the instrumentation was in accordance with
AS 1530.4:1985.

20211126-FAS200048 R2.1

Page 59 of 70




Wdrringtonfire Fire assessment report R2.1

The test specimen achieved the following result:

Table 29  Results summary for this test report

Description Fire resistance
performance
Integrity Insulation
(minutes) (minutes)
Fireplug Fireplug pillows covering sections of the opening in the E-core No failure at 123
pillows panel unpenetrated. 124
Service A 100 mm copper pipe, 101 mm OD and 1.2 mm wall thickness. No failure at 14
124
Service B | 7 x 4 bundle of 28 telecommunication cables, each of 15 mm No failure at 64
diameter with 100 strands. Each strand comprised a 0.5 mm 124

diameter central copper conductor insulated with PVC. The
strands were bundled and sheathed in 1.2 mm thickness PVC

Service C | 200 mm cable tray with assorted power cables comprising: No failure.at 55
e A 43 mm OD single core power cable. 124

e Three 16 mm diameter 3-core plus earth PVC insulated, PVC
sheathed power cables.

e Three 20 mm OD single core power cables.

e One 21 mm OD multicore PVC insulated, PVC sheathed
control cable with 25 cores.

e One 24 mm OD 3-core plus earth, PVC insulated, PVC
sheathed power cable.

The cable tray and cables were 2275 mmdong, projected 300
mm from the underside of the E-core panel.into the furnace and
a minimum 2000 mm above the upper surface of the E-core
panel.

The opening was filled by packing with FyrePlug pillows.
FyreFlex was applied to the interface between the FyrePlug pillows, the services and E-core.

In accordance with AS 1530.4:1985the FyrePlug pillows and the service penetration systems protected by the
FyrePlug pillows and FyreFlex sealant all achieved a fire resistance rating of 2 hr.
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A.9 Testreport— Sl 1562

Table 30 Information about test report

Item

Report sponsor

Information about test report

Fire Research Pty Ltd

Test laboratory

Department of Housing and Construction- Experimental Building Station
(facility now under CSIRO).

Test date

The fire resistance test was completed on 23/04/1982.

Test standards

The test was done in accordance with AS 1530.4:1975.

Variation to test standards

None

General description of tested
specimen

The test construction comprised a 1810 mm long x 440/mm high.x 230 mm
thick wide opening in a brick wall.

Fire Research fire resistant pillows which consisted of two sizes, of which the
larger was 310 mm long x 310 mm wide and the half size pillow was 310 mm
long x 200 mm wide. Both pillows were nominally 40.mm thick and fabric
cases each filled with mineral fibres. The pillows were placed with the 310 mm
length over the 230 mm opening width.

The ends of the pillows were lightly.tamped so that the installed thickness of
the pillows was approximately 250 mm. The pillows were stacked until the
opening was filled by the pillows using both the'large and half size pillows.

Instrumentation

The test report states that the.instrumentation was in accordance with
AS 1530.4:1975.

The test specimen achieved a fire resistance performance.of 240 minutes in integrity (from
observation of no flaming or collapse of the pillow stack over the wall opening) and 240 minutes in
insulation. The specimen was assigned a four hour fire rating.
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A.10 Testreport — Sl 1614

Table 31 Information about test report

Item

Report sponsor

Information about test report ‘

Fire Research Pty Ltd

Test laboratory

Department of Housing and Construction- Experimental Building Station
(facility now under CSIRO).

Test date

The fire resistance test was completed on 04/08/1982.

Test standards

The test was done in accordance with AS 1530.4-1975.

Variation to test standards

None

General description of tested
specimen

The specimen incorporated two systems for protecting openings of 1,000 mm
long x 700 mm wide formed in a 150 mm thick reinforced concrete floor to
facilitate the installation of services such as telecommunication’cables. The
perimeter along the long slab edges were reinforced with 45 mm x 25 mm x
1.6 mm steel angles and the narrow sides were fitted with 45 mm square x 1.2
mm plate steel RHS forming mullion supports‘which act as joints between side
by side slots forming continuous lengths of multiple slots 700 mm wide along
the floor slab as required.

System 1 was described a rigid fire stop and consisted of vermiculite-based
panels with a supporting steel frame.

System 2 was described as a flexible fire stop and consisted of flexible pillows.
As the pillows were limited to installations in 200 mm maximum slot widths to
ensure the pillows do not fall off, the 700 mm wide slot was divided into small
modular frames of 200 mm maximum width using 25 mm square x 1.2 mm
steel tube dividers secured to the concrete on the unexposed side.

Each system was designed for installation in slots up to 700 mm wide and of
indefinite lengthin concrete floors.

The test specimen incorporated two modular sections of each system. One
modularsection of each system incorporated penetrating services consisting of
two bundles of power cables.

One bundles of power cables in each system was fitted with a steel mesh

sleeve to prevent combustible material from coming in contact with the cables,
whilst the other bundle in each system was not so fitted.

Instrumentation

The test report states that the instrumentation was in accordance with
AS 1530.4:1975.

The test specimen achieved the following result:

Table 32 Results summary for this test report

Description of service Fire stopping system Fire resistance performance
' penetration -
(1 CYe [414Y Insulation
‘ (minutes) (minutes)
System A | Two packs each with a No failure at | cgples with sleeve:
group bundle consisting of 182
4 x@25 mm Pyrotenax e 49 on panel

sleeve.

metal sheathed power
supply cables. One bundle
was fitted with steel mesh

e 17 on cables at
25 mm

e 60 on cables at
400 mm
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warringtonfire

Item ‘ Description of service Fire stopping system Fire resistance performance

penetration

100 mm thick rigid
vermiculite-based fire barrier
panels installed in the floor
within modular steel support
frames connected by steel
bracing cross members to
create a slot opening 700
mm wide and 150 mm deep.
Annular gaps around service
penetrations and local joints
in panel were filled to a
depth of 20mm with a
foaming intumescent sealant

(1 CYe[414Y
(minutes)

Insulation
(minutes)

Cables with sleeve:

No failure on panel
or cables

Panel only without service penetrations No failure at’ | 158 on joint
182 No failure on panel
at 182
Service B | Two packs each with a 310 mm high x 310 mm wide | No failureat | Cables without
group bundle consisting of | x 40 mm thick fabric pillows | g2 sleeve:
4 x @ 25 mm Pyrotenax filled with mineral fibres
metal sheathed power placed over the floor slot e 95 on pillows
supply cables. One bundle | opening and around the e 34 on cables at
was fitted with steel mesh penetrating service power 25 mm
sleeve. cable bundles.
2 winds of intumescent * 83 on cables at
bandage 200 mm overall 400 mm
height wrapped around each Cables with sleeve:
pack of power cables. .
No failure on
pillows or cables
Pillows only without service penetrations No failure at | 167
182
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A.11 Testreport — FRT200257

Table 33  Information about test report

Item Information about test report ‘
Report sponsor Trafalgar Group
Test laboratory Warringtonfire Australia, Unit 2, 409-411 Hammond Road, Dandenong, Victoria
3175, Australia.
Test date The fire resistance test was completed on 10/02/2021.
Test standards The test was done in accordance with AS1530.4-2014.
Variation to test standards None

General description of tested The separating element consisted of a 17760 mm x 1200 mm »x120 mm normal
specimen weight concrete floor slab with three penetration systems A, B and C

System A consisted of 1 x @25 mm PE-Xa/Al/PE, 8 x 16 mm2 3C+E power
cables, 1 x 3/8 + 3/4 FR pair coil w/ 13 mm insulation and 1 x 1/4 + 3/8 FR pair
coil w/ 13 mm insulation. The system was protected by Trafalgar FyreSet FR
mortar, FyreBox cast-in 350 x 125, TWrap and FyreFlex sealant.

System B consisted of 1 x DN 50 type B.copper pipe and 1 x DN 100 type B
copper pipe. The system was protected by Trafalgar TWrap, FyreFlex sealant
and FyrePlug pillows.

System C consisted of 1 x DN 150 type B copper pipe. The system was
protected by Trafalgar Insulguard and FyreFlex sealant.

Instrumentation The test report states that the instrumentation was in accordance with
AS 1530.4:2014.

The test specimen achieved the following result:

Table 34  Results summary for this. test.report

Penetration Criteria Results Fire resistance
system level (FRL)
A Structural adequacy Not applicable -/120/120
Integrity Failure at 137 minutes
Insulation Failure at 137 minutes
B Main fire- Structural adequacy Not applicable -/180/120
Ztr(c))?:cl:[[]ign Integrity No failure at 181 minutes
Insulation Failure at 162 minutes
1 Structural adequacy Not applicable
Integrity No failure at 181 minutes
Insulation Failure at 152 minutes
2 Structural adequacy Not applicable
Integrity No failure at 181 minutes
Insulation Failure at 156 minutes
C Structural adequacy Not applicable -/180/120
Integrity No failure at 181 minutes
Insulation Failure at 126 minutes
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Appendix B Relevance of AS 1530.4:1975 test data with
respect to AS 1530.4:2014

The referenced fire resistance tests Sl 1562 and S| 1614 was conducted in accordance with

AS 1530.4:1975, which differs slightly from AS 1530.4:2014. These minor variations and their
potential effect on the fire resistance performance of the referenced test specimens are discussed
below.

B.1 Discussion

Furnace thermocouples

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

The furnace thermocouples specified in AS 1530.4:1975 are not nominated.

There would likely be more influence on results due to the difference in heat transfer.conditions
between furnaces, which are not fully controlled by the current fire resistance test standards, rather
than the minor differences in the thermocouple construction.

The positioning of furnace thermocouples from the exposed face of the specimen at the start of the
fire resistance test were required to be between 75 mm and 300 mm in AS1530.4:1975. In
AS 1530.4:2014, the distance is required to be 100 mm + 10 mm.

As the furnace should be adequately insulated, any possible'temperature disparities inside the
furnace are expected to be minimal. Therefore, the minor. variation in the location of the furnace
thermocouples, relative to the exposed face of the specimen, would not significantly affect the test
results.

Furnace pressure
The furnace pressure required by AS 1530.4:1975is not nominated.

AS 1530.4:2014 requires a minimumpressure differential of 15Pa + 3Pa above the laboratory
atmosphere at the centre of the lowest penetration for vertical specimens and 20 Pa + 3 Pa at
100 mm below the soffit for horizontal specimens.

AS 1530.4:1975 does not nominate a pressure and the pressure was not recorded for the reference
test.

In absence of any gaps, €racks or fissures forming in the reference test, it is unlikely that a variation in
pressure between the two methods would have an impact on the performance of the test at the
junction of the damper and.the wall.

The variations in furnace pressure conditions are not expected to have significant effect on the
outcome of the referenced fire resistance tests at the junction of the damper and the wall.

It is a requirement of AS 1530.4:2014 that for vertical elements a furnace gauge pressure of zero (0)
Pa is established at a height of 500 mm above the notional floor level. Therefore, at the top of a
vertical specimen 3000 mm high and based on a pressure gradient of 8.5 Pa/m for typical furnace
conditions, the pressure could potentially be 21.2 Pa.

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

Integrity criteria
The integrity criteria differ slightly between AS 1530.4:2014 and AS 1530.4:1975.

At the junction of the damper or aperture and wall the specimen is deemed to have failed the integrity
criterion in accordance with AS 1530.4:2014 when any of the following occur:

° Sustained flaming on the unexposed face (10 seconds).
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° Ignition of cotton pad when it is applied for up to 30 seconds (for elements not exceeding
insulation).
° Development of a gap through which a 6mm gap gauge can pass through to the furnace and

moved 150 mm along, or development of a gap through which a 25 mm gap gauge can pass
through to the furnace.

° The cotton pad test is by observation, not included in an AS 1530.4:1975 compliant test;
however, it is not applied after the specimen has exceeded insulation.

The integrity criteria for AS 1530.4:1975 are similar. A specimen is deemed to have failed integrity if a
crack or fissure opens during the test that allows the passage of hot gases or flames.

The differences in these criteria are therefore not likely to result in significant integrity performance.or
the AS 1530.4:1975 result will be more stringent.

Insulation criteria

The insulation criteria of AS 1530.4:1975 and AS 1530.4:2014 remain the same, although the location
of thermocouples has been revised. These differences are not considered relevant to the
performance of the proposed construction.

As no gaps were observed during the test on the tested construction or at the junction of the damper
and the wall, the differences in the integrity criteria would not have affected the outcome of the test if
tested in accordance with AS 1530.4:2014.

Applicability of test data to AS 1530.4:2014

In the absence of any integrity failure observed on the unexposed faces of the specimen tested and
the basis of the discussion above, it is concluded that: the test results obtained from the referenced
fire resistance tests — in accordance with AS 1530.4:1975 — can be applied to assess the likely fire
resistance performance at the junction of the damper and the wall, if tested in accordance with

AS 1530.4:2014.
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Appendix C Relevance of AS 1530.4:1985 test data with
respect to AS 1530.4:2014

The referenced fire resistance tests NI 03872 and NI 4189 was conducted in accordance with

AS 1530.4:1985, which differs slightly from AS 1530.4:2014. These minor variations and their
potential effect on the fire resistance performance of the referenced test specimens are discussed
below.

C.1 Discussion

Furnace temperature regime

The furnace heating regime in fire resistance tests conducted in accordance with AS 1530.4:2014
follows a similar trend to that in AS 1530.4:1985. The specified specimen heating rate in
AS 1530.4:1985 is given by:

T, — T, = 345log,,(8t + 1)
AS 1530.4:2014 specifies furnace temperature follows the trend below:
Tus1530.4-2014 = 345l0g,0(8t + 1) + 20

Where:

T, = furnace temperature at time t, in °C.

Ty = initial furnace temperature at time t, in °C, 210°C and < 40°C.

t = time into the test, measured from the ignition of the furnace, in minutes.

The heating regimes in AS 1530.4:1985 and AS 1530.4:2014 vary, in that the former is an expression
of the temperature rise in the furnace above an initial ambient temperature, but the latter (although
similar) assumes that the initial furnace temperature (To) is 20°C irrespective of the actual ambient
temperature. A test conducted in accordance with AS 1530.4:1990 on a warm day — ambient
temperature above 20°C — could therefare be slightly more onerous than that in accordance with

AS 1530.4:2014.

The parameters outlining the accuracy of control of the furnace temperature in AS 1530.4:2014 and
AS 1530.4:1985 are not appreciably:-different.

Furnace overpressure

AS 1530.4:1985 requires a minimum pressure differential of 8 Pa above the laboratory atmosphere
for both vertical and herizontal specimens.

AS 1530.4:2014 requires a minimum pressure differential of 15 Pa + 3 Pa above the laboratory
atmosphere, at the.centre of the lowest penetration for vertical specimens and 20 Pa + 3 Pa at 100
mm below the soffit for horizontal specimens.

The increase in.furnace overpressure is only expected to be significant if cracks or fissures have
developed in the test specimen.

Performance criteria

AS 1530.4:2014 specifies the following performance criteria for building materials and structures:

° structural adequacy
° integrity
o insulation

Structural adequacy
The structural adequacy criteria are not relevant to this test.
Integrity

The specimen shall be deemed to have failed regarding the service penetrations, in accordance with
AS 1530.4:2014, if the specimen:
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° collapses.
° sustains flaming on the non-fire side in excess of 10 seconds.
° ignites a cotton pad within 30 seconds when applied.

The integrity criterion varies slightly between AS 1530.4:1985 and AS 1530.4:2014. The specimen is
deemed to have failed to AS 1530.4:1985 if the specimen:

° collapses.
° develops cracks, fissures or, other openings through which flames or hot gases can pass.
° sustained flaming on the non-fire side in excess of 10 seconds.

The integrity criterion in accordance with AS 1530.4:1985 is generally more stringent. Integrity failure
would normally occur prior to failure in accordance with AS 1530.4:2014.

Insulation

The insulation criteria of AS 1530.4:1985 and AS 1530.4:2014 remain the same, although the location
of thermocouples has been revised. These differences are not considered relevant to performance of
the proposed construction.

Application of the test data to AS 1530.4:2014

In general, the furnace exposure conditions of AS 1530.4:1985 are not appreciably different to
AS 1530.4:2014.

The difference in specified furnace pressures between the revisions of AS 1530.4 (1985 to 2014) is
only expected to be significant if cracks or fissures have developed.in.the test specimen, as higher
furnace overpressure has a greater tendency to force hot gases from the furnace to the non-fire side,
with potentially adverse effects on both integrity and insulation performance.

Test NI 03872 did not record any integrity failure for the whole duration of the 184 minutes of the test.
Test NI 4189 did not record any integrity failure for the whole duration of the 124 minutes of the test.

Based on the above discussion, it is considered that integrity performance of the tests NI 03872 and
NI 4189 can be used to assess the integrity performance of the proposed construction if subjected to
a fire resistance test in accordance with AS 1530.4:2014.

20211126-FAS200048 R2.1 Page 68 of 70



Wdrringtonfire Fire assessment report R2.1

Appendix D Relevance of AS 1530.4:1990 test data with
respect to AS 1530.4:2014

The referenced fire resistance test NI 0790 was conducted in accordance with AS 1530.4:1990, which
differs slightly from AS 1530.4:2014. These variations and their potential effect on the fire resistance
performance of the referenced test specimens are discussed below.

D.1 Discussion

Furnace temperature regime

The furnace heating regime in fire resistance tests, conducted in accordance with AS 1530.4:2014,
follows a similar trend to that in AS 1530.4:1990. The specified specimen heating rate in
AS 1530.4:1990 is given by:

T, — T, = 345log,,(8t + 1)
AS 1530.4:2014 specifies furnace temperature to follow the following trend:
Tus1530.4-2014 = 345l0g;0(8t + 1) + 20

Where:

T, = furnace temperature at time t, in °C.

Ty = initial furnace temperature at time t, in °C, 210°C and < 40°C.

t = time into the test, measured from the ignition of the furnace, in'minutes.

The heating regimes in AS 1530.4:1990 and AS 1530.4:2014 vary, in that the former is an expression
of the temperature rise in the furnace above an initial ambient temperature and the latter (although
similar) assumes that the initial furnace temperature (To).is 20°C irrespective of the actual ambient
temperature. A test conducted in accordance with AS 1530.4:1990 on a warm day — ambient
temperature above 20°C — could therefore be slightly more onerous than that in accordance with

AS 1530.4:2014.

The parameters outlining the controliaccuracy of the furnace temperature in AS 1530.4:2014 and
AS 1530.4:1990 are not appreciably different.

Furnace overpressure

AS 1530.4:2014 requires a minimum.pressure differential of 8 Pa above the laboratory atmosphere
for both vertical and horizontal specimens.

AS 1530.4:2014 requires a minimum pressure differential of 15 Pa + 3 Pa above the laboratory
atmosphere at the centre of the lowest penetration for vertical specimens, and 20 Pa + 3 Pa at
100 mm below the soffit for horizontal specimens.

The increase in furnace overpressure is only expected to be significant if cracks or fissures have
developed in the test specimen.

Performance criteria

AS1530.4:2014 specifies the following performance criteria for building materials and structures:

o structural adequacy.
° integrity.
o insulation.

Structural adequacy
The structural adequacy criteria are not relevant to this test.
Integrity

The specimen shall be deemed to have failed regarding the service penetrations, in accordance with
AS 1530.4:2014, if the specimen:

° collapses.
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° sustains flaming on the non-fire side in excess of 10 seconds.
° ignites a cotton pad within 30 seconds when applied.

The integrity criterion varies slightly between AS 1530.4:1990 and AS 1530.4:2014. The specimen is
deemed to have failed to AS 1530.4:1990 if the specimen:

° collapses.
° develops cracks, fissures or other openings through which flames or hot gases can pass.
° sustained flaming on the non-fire side in excess of 10 seconds.

The integrity criterion in accordance with AS 1530.4:1990 is generally more stringent. Integrity failure
would normally occur prior to failure in accordance with AS 1530.4:2014.

Insulation

The insulation criteria of AS 1530.4:1990 and AS 1530.4:2014 remain the same, although the location
of thermocouples have been revised. These differences are not considered relevant to the
performance of the proposed construction.

Application of test data to AS 1530.4:2014

In general, the furnace exposure conditions of AS 1530.4:1990 are not appreciably. different to
AS 1530.4:2014.

The difference in specified furnace pressures between the revisions of AS.1530.4 (1990 to 2014) are
only expected to be significant if cracks or fissures have developed in the test specimen, as higher
furnace overpressure has a greater tendency to force hot gases from the furnace to the non-fire side,
with potentially adverse effects on both integrity and insulation performance.

Test NI 0790 records no integrity failure throughout the 127 minutes duration of the test.

Based on the above discussion, it is considered that integrity performance of the test NI 0790 can be
used to assess the insulation and integrity performance of the'proposed construction if subjected to a
fire resistance test in accordance with AS 1530.4:2014.
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