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26 March 2015

. ZFEGEIVED

- JUN 7015
The General Manager *‘T'W‘ yATER COUNCIL
Pittwater Council
PO BOX 882
MONA VALE NSW 1660

Dear Sir / Madam,

REFERENCE: DA NO. NO191/13 (AS AMENDED)
2 DAYDREAM STREET, WARRIEWOOD NSW 2102
STAGE 3 CONSTRUCTION CERTIFICATE (AMENDED)

As required by Clause 142(2) of the EP&A Regulation 2000 (the Regulation) notice is hereby given that
the following application for Construction Certificate has now been approved.

Applicant: v Livpac Developments Pty Ltd
Subject Address: 2 Daydream Street, Warriewood NSW 2102
Date Received: 11 March 2015

Date Determined: 4 June 2015

Please find undercover a copy of the Amended Construction Certificate No. CC-15057/A in relation to
the subject development. '

This Amended Construction Certificate has been issued for Danpalon and Alucobond wall cladding
including revised Fire Safety Engineering Report.

We have also enclosed a copy of the following for Councils record:

+ Application form;

+ Fire Safety Schedule; and

+ Approved documentation and other documentation relied upon as indicated on the Construction
Certificate.

Pursuant to Clause 263(2) Environmental Planning and Assessment Regulation 2000, please find
enclosed a cheque to the sum of $36.00 for the submission of this Part 4A Certificate and request that
a receipt for which is forwarded to our office.

If we have provided the approved documentation to you electronically on a USB storage device, we
would like to advise you that this device is for transmittal purposes only and is not designed for iong
term storage, please transfer all documentation to a purpose designed form of storage media.

Please contact the undersigned shouid you have any further enquiries on 02 9211 7777.

Yours Sincerely,

Tony Heaslip
Director
Blackett Maguire + Goldsmith Pty Lid

% Ccrys ‘S/Q/7S

Address | Suite 2.01, Postal | PO Box 167 Contact | Ph: 02 9211 7777
22-36 Mountain St Broadway NSW 2007 Fax: 0292117774
Utltimo NSW 2007 ABN | 18 408 985 851 Email: admin@bmplusg.com.au
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CONSTRUCTION CERTIFICATE (AMENDED)

Pursuant to Part 4A of the Environmental Planning & Assessment Act 1979

CERTIFICATE NoO.: | CC-15057
TYPE: | ¥ Building Work
DETERMINATION: Approved

DATE OF DETERMINATION: 26 March 2015
DATE OF AMENDMENT A: 04 June 2015

SUBJECT LAND:

Lot & DP Lot 100 DP 1174851

Address 2 Daydream Street, WARRIEWOOD NSW 2102

LocAL GOVERNMENT AREA: Pittwater Council

APPLICANT:

Name Mark Livingstone

Company Livpac Developments Pty Ltd

Address PO BOX R215 , ROYAL EXCHANGE NSW 1225

Phone / Fax / Email Phone: 02 8274 0400 Fax: 02 8274 0444
Email: mlivingstone@livgroup.com.au

OWNER:

Name Livpac Developments Pty Ltd

Address PO BOX R215, ROYAL EXCHANGE NSW 1225

Phone / Fax / Email Phone: 02 8274 0400 Fax: 02 8274 0444

Email: mlivingstone®@livgroup.com.au

DESCRIPTION OF DEVELOPMENT: CC3: Remaining building works {exelading—Banpalon—and-Alucobond—wall
eladding)-
Note: This Construction Certificate excludes any external ancillary services,
structures or civil works required by relevant authorities.

DESCRIPTION OF AMENDMENT A: Remaining building works associated with the Stage two
development of an industrial and commercial complex including
Danpalon and Alucobond wall cladding and associated revised
Fire Safety Engineering Report.

BCA CLASSIFICATION: | Class 5, 7a, 7b & 9b

DEVELOPMENT CONSENT:

Development Application No. NO191/13 dated 8 October 2013 amended by
Date of Determination NO191/13/S96/1 dated 15 January 2015
APPROVED PLANS: As listed in Schedule 1

STATUTORY CERTIFICATION:

Work completed in accordance with documentation accompanying the application for the certificate (with such
modifications verified by the certifying authority as may be shown on that documentation) will comply with the
requirements of the Environmental Planning & Assessment Regulation 2000 as are referred to in section 81(A)5 of the
Environmental Planning & Assessment Act 1979.

CONDITIONS: Refer to Schedule 3 -
CERTIFYING AUTHORITY DETAILS:

Certifying Authority Blac guire + Goldsmith Pty Ltd e
Accreditation No. ‘ C 4 e ?
| = >
{ —
/| = £l
SIGNATURE: | > % Date: 04/06/2015
‘ Tony Heaslip

SIGNED ON BEHALF OF BM+G: Accreditation No. BPBO0178
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Suite 2.01, PO Box 167 ! Ph: 02 9211 7777
22-36 Mountain St Broadway NSW 2007 Fax: 02 92117774
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)

SCHEDULE 1
ScHEDULE OF DOCUMENTATION
+ Architectural Plans prepared by SBA Architects:

:3;‘;':: REV DATE ,DFIAWINQ NUMBER Rev | DATE

GA-100 A 8 August 2014 GA-101 G 20 March 2015
GA-102 M 18 February 2015 GA-110 C [ 17 March 2015
GA-210 M 18 March 2015 GA-211 Y 20 March 2015
GA-212 S 5 March 2015 GA-213 U 20 March 2015
GA-214 K 6 February 2015 GA-301 B | 25 August 2014
GA-305 J 17 March 2015 GA-306 E 12 January 2015
GA-307 D 26 February 2015

In conjunction with the above plans and specifications the following documentation was relied upon in
issuing the Construction Certificate:

+ Other documents relied upon:

'TEM | DOCUMENTATION PREPARED BY Dare

1 CC Application Form Livpac Developments Pty Ltd 18 July 2014

2. Staged CC Letter Livpac Developments Pty Ltd 11 March 2015

3. Design Compliance Statement SBA Architects Pty Ltd 11 February 2015

4 Letter regarding the Water Worley Parson Consulting 10 March 2015
Management Report .

5. Water Management Report - Worley Parson Consulting 10 March 2015
No. 301015-03566 Rev. 2

6. Certification — Access ILC Access 6 March 2016

7. Access Audit Report ILC Access 6 March 2015

8. Energy Efficiency Evaluation Partners Energy 26 August 2014
Report No. 14085145

9. Letter regarding landscaping FDC Construction & Fitout Pty 18 March 2015

Ltd

10. Emall correspondence Appianway 23 March 2015
regarding mezzanine ‘

. Water Management Report FDC Construction & Fitout Pty 11 March 2015
submission Ltd

12. FER Request for Initial Fire Fire & Rescue NSW Undated
Safety Report
Report-No—26664700-RPTO-7 ttd

14. Receipt of lodgement of Notice Fire & Rescue NSW 26 March 2015
of Design Change

Amendment A

16. CC Modification Application | Livpac Developments Pty 4 June 2015
Form Ltd

16. Fire Engineering Report - Exova Warringtonfire Aus 8 April 2015
Report No. 26664700- Pty Ltd
RPTO1-8

17. Clause 144 Notice of BM+G 29 May 2015
Design Change submission

18. Clause 144 Notice of FRNSW 29 May 2015
Design Change
acknowledgement

F:\Projects\2014\140279 (E) - 2 Daydream Street, Warriewood - Stage 2\Construction Certificate\CC 3 Amended\CC3 Amendment A.docx
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Issued under Clause 168 of the Environmental Planning & Assessment Regulation 2000

ADDRESS:

OWNER:

DEVELOPMENT APPLICATION NO.:
CONSTRUCTION CERTIFICATE NO.:

' SCHEDULE 2

FIRE SAFETY SCHEDULE

2 Daydream Street, Warriewood
Livpac Developments Pty Ltd
NO19113 (as amended)
CC-15057

D)

The following essential fire safety measures shall be implemented in the whole of the building premises and
each of the fire safety measures must satisfy the standard of performance listed in the schedule, which, for the
purposes of Clause 168 of the Environmental Planning and Assessment Regulation 2000, is deemed to be the
current fire safety schedule for the building.

SCHEDULE
Alarm Signalling Equipment AS1670.3 - 2004 v v
Automatic Fire Detection & Alarm System | Clause 5 of BCA Specification E2.2a v v
Tenancy 1 (Amber Technology) & Fire Engineering Report prepared by
Level 2 of Stage 2 Development Exova Warringtonfire, Report No.
2567602- RPTO1-2, Revision 2 dated
22/12/2011
Fire Engineering Report prepared by
Exova Warringtonfire, Report No.
26664700-RPT01-8, Revislon 8 dated
8/04/2015.
Automatic Fire Suppression Systems BCA Spec. E1.5 & AS 2118.1-1999 v v
(Excluding Swim school tenancy) Fire Engineering Report prepared by
Exova Warringtonfire, Report No.
26664700-RPT01-8, Revision 8 dated
8/04/2015.
Building Occupant Waming System Clause 8 of BCA Spec E1.5 & Clause 3.22 v v
activated by the Sprinkler System of AS 1670.1 - 2004
Emergency Lighting BCA Clause E4.4 & AS 2293.1 - 2005 v v
Exit Signs BCA Clauses E4.5, E4.6 & E4.8 and AS v v
2293.1 - 2005
Fire Blankets AS 3504 - 1995 & AS 2444 - 2001 v v
Fire Dampers BCA Clause C3.15, AS 1668.1 - 1998 & AS v v
1682.1 & 2 - 1990
Fire Doors BCA Clause C2.12, C2.13, C3.2, C3.4, v v
C3.5, C3.6, C3.7 & C3.8 and AS 1905.1 -
2005 :
Fire Hose Reels BCA Clause Ei.4 & AS 2441 - 2005 v v
Fire Hydrant Systems Clause E1.3 & AS 2419.1 - 2005 v 4
Fire Seals BCA Clause C3.15, AS 1530.4 & AS4072.1 v v
- 2005
Lightweight Construction BCA Clause C1.8 & AS 16530.3 - 1999 v v
Mechanical Air Handling Systems BCA Clause E2.2, AS/NZS 1668.1 - 1998 & v v
AS 1668.2 - 1991
Paths of Travel EP & A Regulation Clause 186 and Fire v v
N Engineering Report prepared by Exova
Warringtonfire, Report No. 26664700~
RPTO1-8, Revision 8 dated 8/04/2015.
Portable Fire Extinguishers BCA Clause E1.6 & AS 2444 - 2001 Y v
Required Exit Doors (power operated) BCA Clause D2.19(b) v v
v v

Warning & Operational signs

Section 183 of the EP&A Regulations
2000, AS 1905.1 - 2005, BCA Clause C3.6,
D2.23, E3.3

F:\Projects\2014\140279 (E) - 2 Daydream Street, Warriewood - Stage 2\Construction Certificate\CC 3 Amended\CC3 Amendment A.docx
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Fire Engineered Altemative Solution
relating to fire resisting construction
(allowing reduced FRL's from 4hrs to
2hrs) '

BCA Performance Requirements CP1 &
CP2

Stage 1: Fire Engineering Report prepared
by Exova Warringtonfire, Report No.
2567600-RPT02-3, Revision 3 dated
6/M0/2011.

Stage 2: Fire Engineering Report prepared
by Exova Warringtonfire, Report No.
26664700-RPT01-8, Revision 8 dated
8/04/2015.

Fire Engineered Alternative Solution
relating to distances between alternative
exits in Tenancy 1 (Amber Technology)
comprising 75m in Lieu of 60m - Stage 1
development

Fire Engineering Report prepared by
Exova Warringtonfire, Report No.
26664700-RPTO1-8, Revision 8 dated
8/04/2015.

Fire Engineered Alternative Solutions for

the Stage 2 Development relating to:

»* To allow the provision of a
120/120/120 FRL fire walls, floors and
columns in lieu of 240/240/240 FRL to
the warehouse areas.

= To allow drencher protected glazing in
lieu of 120/120/120 FRL to the Ground
Floor entry lobby of the swim school
and Stair 2. .

»  Fire isolation of Fire Stair 2, and
separation of rising and descending
stairs in fire isolated exits.

=  Travel distance of up to 656m to an
exit within the basement carpark in
lieu of 40m.

* Travel distance of up to 120m
between alternative exits within the
car parking basement levels in lieu of
60m.

s Travel distance up to 25m to the
single exit in lieu of 20m within the
warehouse mezzanine.

* Travel distance of up to 30m to the
single exit in lieu of 20m within the
Level 2 office.

s Travel distance up to 70m between
alternative exits within Tenancy G.3 in
lieu of 60m.

»  Travel distance within the childcare
centre on Level 2 of up to 70m
between alternative exits in lieu of
60m.

*  To allow the travel path egress width
within the swim school between
columns and the pools is 820mm
wide, in lieu of 1m.

s The non-provision of a sprinkler
system to the swim school tenancy.

»  The use of jet-fans in lieu of a
conventional exhaust air system in the
basement carpark where the jet-fans
do not comply with the requirements
and recommendations in clause 5.5 of
AS/NZS 1668.1.

=  The provision of Danpalon and
Alucobond Plus, which are not
considered “non-combustible”,
to form part of the external walls
at various locations.

BCA Performance Requirements CP1,
CP2, DP4, DP5, EP1.4 & EP2.2

Fire Engineering Report prepared by
Exova Warringtonfire, Report No.
26664700-RPT01-8, Revision 8 dated
8/04/2015.

F:\Projects\2014\140279 (E) - 2 Daydream Street, Warriewood - Stage 2\Construction Certificate\CC 3 Amended\CC3 Amendment A.docx
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SCHEDULE 3
CONDITIONS OF CONSTRUCTION CERTIFICATE

There are no conditions pursuant to clause/s 144, 187 & 188 of the Environmental Planning & Assessment
Regulation 2000 at the date of issue of this Construction Certificate.

F:\Projects\2014\140279 (E) - 2 Daydream Street, Warriewood - Stage 2\Construction Certificate\CC 3 Amended\CC3 Amendment A.docx 50of 5
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CONSTRUCTION
CERTIFICATE (MODIFICATION)
APPLICATION

Information for the Applicant
+ AW«MMmMNE ssuerd afier thiecbuilding work or SGbivision Work to which it felates lsphymaﬂywmnmd ofi. the land 4 whichthe

ABN (i applicabls)
entsPyltd ,, 65 122385 091

’ &pmcam ame
Mark Livingstone
Applicant Postal Address

Levetl 8, 151 Macquarle Street, S¥dg§g e
Phone Fax ) k Nobile

82740400 82740444 , ) o
Ermad " '

Sgratre A 4 Mg Zong
SUBJECT LAND-

mwmmwm”“
Wni{ / Streel Nb

ISR wovk i 10 be eanried out.

Daydream Street

s
Subwh ! Town o State "Postcote
Vairiews NSW 2102

DP75P No.
DP 1174851

Modmec Desr,npﬁon
Addition of revised fire enginearing report 1o cover of the Uise of Alosbond and Danpilen cladding to the buliding

TC to be Modifed Existing BOA Classification Proposed BCA Classication
m‘1m7 sa 7817b &sb 5 Ya.v ';7b h
Esﬂmated Cost of Works inchugling: moditications (ioal G 1) e H
; 3 Troillion
mwmmvmmmm or i there Is no coniract a “and accursie astimate, for all isbour nd. matenal oosts

assocksted with alf dsmolition and : vequired for the dex o, inciuding the. cost of construntion of any huilding and the.pr
ormwmmrmmsmrmdmtmu used(such s the: MMMWMM fittings; fockiras and equipment). GSTisa!eebbe

OFFICE USE - RECEIPT OF APPLICATION
This Modification to Construction Certificate Application was | Dale Recaived:

received by Blackett Maguire:+ Goldsmith on: Received
(Pkmw ‘Reveived" stamp or wrile. date recejved in'the-spaoe 04-Jun-15

Blackett Maguire + Goldsmith

Address | Suite 2101, _ Postal | PO Box 167 Sontect } Ph: 02 9211 7777
2236 Mcuntait St Bioadway NEW 2007 Fax: 02921 2774
Uttimc NSW 2007 18 408 985 861 Ernail; athmin@raplusg.com.au
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Raport No. 20004700-RPTO-4
Paged ol 170

CONDITIONS OF USE
© Copyright Exova Waningtonfire Aus Pty Lid 2015

The report addressee may only reproduce this report in full for use with respect to the project spacified in the
report. No organisations or are 1o this report or any part thersol for any other
purpose without the prior writlen consent of a Director of Exova Wamingtonfire Aus Pty Lid.

Tha copyright and intellectual property rights of Exova Warringtondire Aus Pty Ltd extend to the dala, ideas,

and in this report and must not be used without
authorisation in writing from Exova Warringtonfire Aus Pty Lid. This report is subject to change and no Rability wil
e accepted in refation to any loss resulting from use of the report pending approval from the authority having
Juriscicion,

CONTACT INFORMATION

Exova Wastingtoniire Aus Pty Lid

Victorla New South Wales

Unit 2, 408-411 Hammond Road Suite 2002a, Level 20, 44 Market Straet
Dandenong Victoria 3175 Sydney NSW 2000

Australia Australia

T: +81 (0)3 9767 1000 T: +81 (0)2 8270 7600

F: +81 (0)3 8767 1001 F: +61 (0)2 8209 6076
Quesnsiand

Northpoint, Unit 12, Level 3 W: hilp//www.exva.com

231 North Quay

Brisbane QLD 4000 E: maneloaciic@exovacom
Austraiia

T: +61 (0)7 3238 1700
F: 461 (0)7 3211 4833

Addess: Exova W Aus Py Ll
o AT o o Baneancng: Veyata 3175 Australe Exova l

ABN €1 050 241 524 " donk

Flopont No. 20664700-RPT1 8
age 201170

AUTHORISATION
No. | Comment / Reason for issue

Revised report based on additional
g |aitemative sokition relating to the

of and at
<-=o=-_8u=oio;¢.x.-3-_i-a.

28/08/2014 _{ Vinh Dang James Dominguez
22/09/2014 | Vinh Dang James Dominguez

23/08/2014 | Vinh Dang James Domingusz

21212014 | Vinh Dang James Domingusz

3..‘!2.1318:15..-85..(_:.

12_-& report based on additional
altemative solutions relating to the

provision of jet fane within Basement 20/02/2015 | Vinh Dang Simon Kriehnan
‘Revised report based on additonsl

altsrnalive solutions relating to exit widths
within the -i:. 878_ !& v:i._o: of 18/03/2015 | Vinh Dang Simon Krishnan

plans and bassd provided Vinh Dang Simon Krishnan

For and on Benall of Exova Waningtoniire Aus Pty Ui,

Exova Warringtonfire Aus Pty Ltd has been engaged by FDC Conetruction and Fitout Pty Ltd for protessional fire
engineering services to formulate a fire salety deeign solution against stakeholder-agreed fire salety objectives
defined in the Fire Engineering Brief process. This is in relation o the following matiers invoiving the Peninsula
Business Estate - Stage 2 a2 Street, NSW 2102:

variation to fire recistance levels of the warshouse aress

variation to fire resisting construction 10 entry lobby of swim school and Stair 2 on Ground Floor and
variation to openings in fire isolated stairways for Stair 1 on Ground Floor, Level 1 and Level 2.

. The provision of Danpaion and Alucobond Plus, which are not considered "non-combustible”, to form part of
the extemal walls

provision of fire-Isolated and separate rising and descending stair flights
exit travel distances to carpark
distances between alternalive exits within carpark
exit travel distances to warehouse mezzanine
oxit travel distances o Level 2 office
between exits within
. distances between atemative exits within child-care centre
Travel path egrese width within swim school

variation to fire resisting construction to the roof, vertical separation of openings in extemnal walls and
system used to satisfy the smoke management provisions, arising from the non-provision of spriniders to
the swim school.

provision of jet fans to the bassment carpark in lieu of an air exhaust system.

A Fire Engineering Brief (FEB) was u.uv!oa and agreed upon by the relevant stakeholders and Authorities Having
This was in the Inlemational Fire Engineering Guidetines 2005 and
in Fire was 1mmD i Siage 2 1 daled 7/08/2014. Comments and

recommendations arising from this Brief have been into thig Fire Report.

The Fire Enginesring Brie! process invoived the and of an
methodology, structure and trial design concepi(s) by all the relevani stakeholders and formed the basis for the
detailed fire safety analysis and design presented in this Fire Enginesring Report.

It is the responeibiiity of the client to verify that the fire safety design strategy in this report is implemented as part
of the design documentation and construction stages for this project.

The of this fire report are in section 8 “Fire Safety Design” and section
74 of C G and .

This report is not a in with clause 144A of the Environmental Planning &
Assessment Regulation 2000,
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INTRODUCTION

ProsecT
The proposec development relates to the Stage 2 extension to the Peninsula Business Estale.

CumnT
FOC Construction and Fitout Pty Lid, 22-24 Junction Street, Forest Lodge NSW 2037.

ProsecT ADoRess
2 Daydream Streel, Warriewood NSW 2102.

DESCAMPTION OF WORK

Exova Wardngtonfire Aus Pty Lid (Exova) has been engaged to faciiate a v...o:.i:oo.a-on
design approach in formulating a fire safely strategy that salisfies stakeholder objectives as they
relate to the Peninsula Business Estate - Stage 2 works.

This repon presents the formulation of a fire safety design Sr;.c and includes analysis of the fire
I.&n..a 8-.;.. stakeholder-agreed (ire salety in the Fire

SCOPE AND LIITS OF REPORT

Tony Heaslip, _w_-o_i:ie_a Goldsmith Pty Ltd, _-§.>=5__.<I-53;§S§§-
of for a construction certificate relating to building and
consiruction g.%i?:‘;gsg! a._o._.!
application, the matters described in the Fire Engineering Briel were identified during the Fii
Engineering Brde! process as varying from deemed-to-satisfy provisions of the Building Code

Australia.

The clent has requested that these issues be with
methodologies and procedures agreed vga_.;as.ﬂ_im.iioasgtﬂg

n
accordance with the relevant statutory provisions.

The analysis does not specifically consider arson (other than as a source of initial ignition), multiple
simultaneous ignition sources, acts of temorism, 1188 zvgw..es&sl:.so_ia
property), business osses, or per

Exova has developed a lire safety etralegy for this buikiing taking note of our duty es designers of
workplaces under the relevart workplace safely legislasion. Other praciiioners documenting these
designs may also have a duty under such legisiation which they must discharge in preparing their
This report is §imited to the fire safety provisions of the Building Code of Australia (Sections C, D and
£) and doee not congider 5!52:3‘__3:.5..‘!!_:5.%8.

This report is not & with clause 144A of the Environmental
Eiaygﬁ;vg:uos

1t should be noted that It is not possible to totally eradicats the risk trom fire in, o from, a bullding.

REGILATORY FRANEWORK
The lolowing hag besn Inthe of this fire report:

1. NSW Environmental Planning and Asssssment Act, 1979.
2. NSW Envionmental Planning and Asssssment Regulation, 2000.
3. Building Code of Australia 2014, Australian Buikding Codes Board, 2014,

component of the design the subject of this repon, the propossd meihods of compliance 10 be used
for each alternative solution are Rsted in Table 5.1.

For the assessment of aitemative solutions, BCA clause A0.8 slipuiates that assessment must be
undertaken in accordance with one or more of the methods outined in clause A0.9, with BCA
compliance only being achieved wheve the assessment methods have been satisfied. The varous
sssessment methods sted in clause A0.9 are:

{a) Evidence 10 support that the use of & material, form of consiruction or design meels a
Performance Requirement or & Deemed-to-Satisly Provision as described in A2.2.
{b) Verification Mathods such as—

(i) the Verification Methods in the BCA; or

Slﬁ_e;st._\!i:l Mothods as the appropriate authorlly accepts for determining
(c) Comparisan with the Deemed-to-Satisty Provisions.
(d} Expert Judgement.

The proposed assessment methods to be used for each altemative solution are listed in Table 5.1.

The persons Nisted in Table 1.2 were involved in the development and agreement of the Fire
Engineering Brief.

Table 1.2~ staksholders

Name Role

Joel FDC C and Fitout Pty [ Client / project manager / developer
Ltd repragentative

Tony Heastp mﬁn.s, Maguire + GOIGIHN PIY | o o having porisdicton

H.ﬂ..gao:— Fire and Rescue NSW Statutory review agency

Vinh Oang

James Exova Aus Pty Ltd | Fire safety engineer

Simon Krighnan

Waninglonfve
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17 INPORMATION CONSIORRED FOR FIRE ENOINERANG REPORT

The following has been inthe f this fire report:

1. Email received from Blackett Maguire + Goldsmith Pty Lid, describing the extent of BCA non-
compiiance relating to the provision of the external wall inings, dated 20™ March 2015.

" 2. Emall received from FDC Construction & Fitout Pty Ltd requesting an additional afternative
solution relating to the pro ts..s.h.:o:!ﬂ&og&n.-nﬁaooa_ n lieu of fire doore to
the fire-isolated Stair 1, dated 16 March 2015.

3. Email received from FDC Construction rmgagiiiggi_g
solution relating to the variation to exit width to the swim school, 10™ March 2015.

4. Email received from FOC requesting Alterative Solution refating to the provision of jetfans to
Basement Campark, dated 10 November 2014.

5. Revised BCA Reference Report, prepared by Blackett Maguire + Goldsmith Pty Ltd, dated 20
October 2014.

N.B. BCA Report incorporates additional matiess to be subject to fire engineering arising from
the non-provision of sprinklers to the swim school.

6. Fire Briel On prepared by Exova Warringloniire (Aus) Pty Lid
FEBQ Waniewood Stage 2 1, dated 7/08/2014.

7. BCA Relerence Report, prepared by Blackett Maguire + Goldsmith Pty Lid, dated 7 July 2014,
N.B. it has been advised that an Altemative Solution for fire hose reels passing through
drencher protected doors is not required.

8 ”azgi_ drawings prepared by SBA Architects Pty Lid (Project Number 14174), as ksted in
‘able 1.1,

o]z -cn;
H
£

i
i
3

November 2014
BA-240 Plan Level 2 Childcare Centre E 16 March 2015

%
I
|
:?

18 _.nel.-:i_lﬂlll!-

with the BCA is mandaied by the Environmental
giiug.miﬂgg As noted within the referenced BCA assessment report,
the relevant BCA edition for this project is 2014.

Pursuant to BCA clause A0.4, a bullding solution will comply with the BCA if it satisfies the
of the methods listed in clause

performance requirements, which can only be achieved through one
A0.5, being as follows:

(a) complying with the Deemed-to-Satisly Provisions; or
(b) formuisting an Ahemative Soktion which—

(i) complies with the Performance Requiremants; or

(W) is shown (o be at least equivalent 1o the Desmed-to-Satisly Provigions; or
{c} & combination of (a) and (b).

3§§£§8i§§§§§iw8kv comprising a
based and based design. For the performance-based

Exova i

Reaport No. 28884700-RPTO1-8
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MENTAL ATTRIBUTES
Stalf are expecied lo have an undersianding of the need 1o respond in an organised manner in the

a n a
the required decisions and wil therefore rely heavily on any aduits present for guidance.
Visitors are not expected to be familiar with the building layout nor the locations of the exits.

For oocupants located within close proximity of & fire, fire detection is expecied to iniially occur s 8
result of receipt of a clear visual cue, Siiaoﬂ.vn:.u-i!aaﬁfni!-niov.s r to the
activation of the detection system. Conversely, for & fire occurring at a more remote point, where
ooﬂ_v!s- may not be made aware of the fire for some time, fire detection is expected to initially

a result of receipt of an automatic cue from the occupant waming system, initiated by the
g.!oﬂ—e:%ﬁu:r

Grour Rouss

Staff and children within the child care area and steff from the other tenancies wil have particular
group roles with each other. Visitors may not be related, it is likely thal such occupants will attempt
to support others during the evacuation process (although this is a more kkely action to be taken by
females, with males more Wkely to af _Sagaiin__i.aﬁaa.vs5385-583853;& fire
and assisting them where It is felt safe to do so.

Evenaancy RESPONSE TRANNG & ROLES DURING AN ENERGENCY INCIOENT

Although members of the public are not expecied 1o have any smergency reeponss iraining, .18.!
staff members are expected to be suitably trained in
&ccordance with the principles of AS 3745-2010.

Ht is thersfore considered thal trained staif will have an understanding of the processes involved, wil
Y;izésiigsfgﬂgiiiii.izis
the environment, such that the time associaled with emergency way-finding will bs minimised as stalf
take ownership of the evacuation process during emergency incidents utilising the system of
wardens proposed In AS 3745-2010.

FAMLARTY WITH BULDING

For staff members, medium lo long-term occupation is generally anticipated. They are expected to be
familiar with thelr surmoundings and the building layout In general, including the exit pathways from
sach floor.

Children may be familiar with parts of the building they are situated in or areas they frequent.
However, they may not be aware of the exit locations nor have a comprehensive understanding of
the building layout. Furthermore, due to their age, familiarity with the building may not be a
significant contributing factor in their ability to evacuate withoul assistance.

Visitors may not be aware of the exit locations nor have a comprehensive understanding of the
building tayout.

LEVEL OF ASSISTANCE REQUIRED & AVALABLE

The lifts within the building are not intended 1o be used in addiion to the required exits o assist
occupants 10 evacuate the buikling safely.

Egress for people with disabliiies within the building should be addressed via the implementation of
an emergency evacuation plan for all cccupants, including people with disabilities, in accordance with
AS 3745-2010. This may Include specific svacuation sirategies for psople with disabikties including

means of and wamings to people with
disabilities, and the subsequent training of staff.

. Behaviours! Response ic Fire Fire Protection National Fire

Exova i
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Other brigade that may be ‘within their etatutory act or other objectives are
beyond the scope of this report.
General fire brigade are in the relevant clauses under fire brigade

that may be
objectives are beyond the scope of this repost.

within their Statutory Act or other

Faport No. 20464700 RPTO1 4
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PIRE SAFETY DESIGN OBJECTIVES

Cusnt Osssctives

The Client has not indicated any additional fire safety objectives to that required by the relevant
statutory requirements, as described in the BCA. Thersfore, asse! protection and community impact
of fire are excluded from the analysis outcomes.

Loas CONTROL OnsecTives

Consideration of specific issues such es property and asset protecion, business interruption,
insurance related risks or community impact as a result of fire losses have nol been inciuded by the
client and are therefore beyond the scope of this repor, as identified in Section 1.5.

While arson as a single point of ignition may be considered in the analysis, simultaneously multiple
ignition sources, use of acceleranis, eabotage of fire protection systems or terrorism are not inchided
as part of the report scope.

ft should, however, be noted that due to the client's request 1o develop aliemative solutions for the
project, fire and smoke damage may vary when compared to a building design that complies with the
BCA DTS provisions. The building has not been identified during the Fire Engineering Brief process
as a likely target for terrorism.

tis that the buiiding Naise with its relevant insurers on this matter.

REGULATORY OsJecTivES

To mest the reguiatory requirements, the design s 1o be in accordance with the Bullding Code of
Australia 2014, oe.i-.s.is_:laii&oct&i_ the BCA is achieved by salistying the
relevant BCA by the having
The general objectives for the fire safety herein are with thoss set
out within Sections C and D Part E1 and Parl E2 of the Bullding Code of Australia, of which this
analysis specifically relates 10, being as follows:
Saction C objective CO1:
The Objective of this Section is to:
{a) saleguand pecple from Hiness or injury due fo a fire in the building; and
§§§§:§i§§3§-§§-a§!&

E\u&g%gsii injury while evacuating in an emergency.
Bart £1 cbisclive EOY;

The Qbjective of this Part is to:

{a) safeguard occupants from iiness or injury while evacuating dixing a fire; and

) provide faciities for occupants and the fire brigade to undertake fire-fighting operations; and
{) prevent the spread of fire between bulidings.

BatE2 Quisctive £02
The Objective of this Part is io:
xa%ﬁggigtége\-a-ges&ggﬂsgn
(b} safeguard occupants from Winess or injury while evacuating during & fire.

Fine BMoADS OsJucTivES

General fire brigade in the relevant clauses under fire biigade
intervention. gai!ﬁ-ggﬂg.fgtsgfg-ﬁ!&%ﬂ‘

Paport No. 20684700 RPTO1-8
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BCA ANALYSIS INFORMATION

The variations from the DiS provisions of the BCA, s advised by Blackett Maguire + Goldsmith Pty
i, are to form the basis of the fire engineering analysis and are the subject of the proposed
akemative solutions, The solutions are in Tabie 5.1 below, along with
details of the relevant BCA and BCA methods.

The relevant performance requirements have besn identified in conjuncion i?mgz-ﬁ

Pty Lid and in with BCA clause A0.10, the lalter requiring consideration of
relevant performance requirement from parts of the BCA of s!:l::sls’nisigé? is
1o be found.

Al other items of fire and ke safety are to be provided in compliance with the DiS provisions of the
BCA.

Table 5.1 — Summary of BCA Di8s provision departures and proposed aliemetive solutions

3

BCA Dt8 provielon Proposed sitemative solution
BCA Spectfication C1.1 stipulates

that building elements are to have

fire resistance levels (FRLs) in

acoordance with Table 3 of

Specilication C1.1, being, for the
subject development, 240/240/240 | Alterntive solution 1

FRLS lo the warshouse areas, The proposed akemative sokition is based on:
12011201120 FRLS 1o the office

‘and 60/60/60 FRLS 10 the @ The provision of a 120/120/120 FRL fire walls, floors and.

columns in lieu of 240/240/240 FRL to the warehouse

sprinkler-protected car parking areas;
L] (i) The presance of an automatic sprinkler system within the|
BCA Clause M““ and Spec. bullding, except for the swim school;
Retovant == (§i) The low-rise design of the building; and
performance CPland CP2. | (V) The distance from bulidings.
requirement(s)
ADS[EI) “other
gﬁi Verification
Methods".
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HAZARDS

A review of fire hazards is 1o be carmied out as part of the fire selely assessment. This review can
assiet in providing an Insight into the inharent fire risks associated with the subject building that may
need to be considered in the asssssment.

The potential sources of ignition are not critical to this asitis o be
nature (based on ignition occurring, followed by the nominated fire scenarics). Thus, a aci.&
review of ignition sources is not considerad necessary in the context of the assessment.

GENERAL BIALDING LAYOUT

Hazards to occupanis relating to this building layout may arise in association with:
« Exittravel distances within the office areas.

*  Exit travel distances within the car park.

* Exit travel distances within warehouse area.

Although there are variations 1o the travel distances, adequate number and distribution of exits are
ﬂ.nn___aca in accordance to DiS provisions of the BCA, given occupani numbers and size of the
ing.

The above issues are to be considered in delall as part of the fire engineering assessment

Actvimes

Car Park Aroas

The primary activity being undertaken within the car park is the movement/parking of motor vehicles.
Associaied hazards that could result in inidation of a fire are as foows:

o Vehicle accidents (aibeit slow-speed accidents).

* Mechanical or electrical failure of vehicle parts.

Swimming / chiidcare areas

Given the area being used comprise mostly aclivity rooms, this area will be used predominantly by
r

comparison to the ignition and evacuation issues associated within the facifity.

Warehousing areag

Potential hazards associated with activities within the storage areas relate to the presence and use of
electrical and most areas; emoking; cooking activities
by arson events. The storage of equipment and waste alko
has an efiect of nlgisaam.tios;!.%i!&_:ﬂlig;
(back-of-house waste facilities) but house-keeping and rubbish treatment within the office arsas.

Marryatt® Nsis the most common hazards 3 with office ies as being air-

apphances, plaslics in fumiture, u«las.no-iﬁ. rubbish collection and dispaich.

Repair and mainienance activities can also poss an intermittent fire safety hazard where hot works
are involved. However, .3&3%!5!5:-&1:2:71;38!
_igcsi-:sg-;%g

Office areis

Potential hazards associated with activilies within the office areas relaie to the presence and use of
olectrical and most areas; smoking; cooking ectivities

by and arson events. The storags of equipment and waste also
has an effect on the incidence of fire starts, which would includa not only industrial siorage areas
(back-of-house waste facilities) but housekeeping and rubbish treatment within the olfice lenancy
areas

s Marryatt, H. W., Fire: A Contury of Automatic Sprinkier Protection in Austraia and New Zesland 1685-1988, 1988,

64

15
18

17
19
20
21

S, Fre Topical Fire
Rahiainen, J. and Kesid-Rahkonen, O. (196) Determinetion of ignkion Frequency of Fires in Different Premisas in Finiand”.
Fire Engineers Jounal, Nov 1998.

Marryatt H. W, (1388), Fire - A Century of Automatic Fire Protaction in Australia and New 2saland 1886-1896, FPAA, Australin,
BHP (1998) ‘Design'ol Sports Stand Eulidings for Fire Salety, BHP integrated Stesl, June 1958,

FORC (1998) Firo Safety it Shopping Cenvwe, Final Research Report - Project 8, Fire Code Reform Centre Lid, Sydney,
Thomas, . R. Analysis of US Retal Fires {F¥e Code Reform Cenre Project 6), BHP Research Report No. BHPR/SMWRAG/086,

meBI
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Statistics irom the United States'® paint a similar picture to those given above, with a high number of
fire starts being attributed to being arson (28 per cent). Causes of ignition appear to involve students
in many cases, !ai-iggiggaiﬂgia_ The most common areas of

ignited was rubbish :o per cent), followed by magazines / newspapers (12 per cent), slectrical wiree

(10 per cent) and cooking materials (6 per cent).

Warshousing aress

Austraian Fire Incident Statistics has also identified the common ignition factors for warehouse

bulldings, which are mechanical failkire and equipment maliunction (26%), misuse of heat of ignition

(15%), operational deficiency (14%) and misuse of material ignited (7%). However, & number of fire

_=o§§l are classified as Incendiary acts (5%) or of suspicious nature (6%}, indicating that arson is
Ignition factor. of misuse of heat of ignition are improper disposal of hot

=i§_-_. inadequate control of open firs and welding too close to fammable materials while misuse

of material ignited inchudes placing combustible materials too close 1o a heat source

Ofice areas

A number of potential ignition sources and fire hazarde have besn identified for the building, these
being cooking equipment, electrical equipment (including lighting) and smoking materisls nis:!
an..#a eic), based on a Kiterature review of similar occupancies [Rahikainen'®, Marryatt”,

FCRC™, NSW Fire Brigades and Thomas™).

FueL Sources

As the bullding is a mixed used development, fuel loads will not be uniformly distributed across the
Car park areas

The tuel load will be limited generally to the presence of parked vehicles (i.e. flammable kquids from
wvehicles and other materials including plastics, rubber etc), with driveway areas expectsd to be clear
for vehicular access.

Swimming / child care areas

The use of the swimming area and child care area may result in a low fuel load resulting from the
majority of the contents being ight commercial fumishings (seating, tables, stages, platforms, etc)
and water / swimming poals,

Warehousin areas

The use of the bulkiing largely for storage purposes may result in & relatively high fuel load resulting
from the type and extent of goods contained.

The primary fusl sources for the anelysis In the warshouss areas wil be based on the tenancy
supplies and rack storage. The fusis may present a wide varety of combustibles including
‘combinations of plastics and celiulosic materisls.

Office areas

Typical fuel loads with office ion consist of office flumishings,
such as timber- and plastic-based furniture, drapes, office and
carpet and Umber floor Knings.

lntersctions Eetween ianition and Fuel Sources

The fire safsty concepia iree NFPA 550°' considers the idual elements as pan of

an overall fire safety system. =§=§§§25-:‘3-&i§_3_?=3=l [

School Firss, Voluma 2, lssue 9, Octobar, 2001 (reviced March 2002).

Fobrvary 1997,
NFPA 550, Guide 10 the Fire Satety Concepts Tree, 2002,
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Car park areas

A number of potential ignition sources and fire hazards 3-3 been _aoa:_!_ for =l building, based
on & literature review of similar occupancies (Rahikainen®, Manyatt’, BHP®, FCRC® and Thomas™).
The potentiel ignition sources and fire hazards in the car park areas include vehicles, electrical
equipment and arson.

A review of fire stalistics In car parks'' by BHP Meiboume Research Laboralories (MRL) has
inoaua the following:

Thete have been no death or serious injuries recorded for firee in car parks in Australia.

* The American _.S-_&mi_.!_._s.Ew:!i&cm..io!_wmnso!vuasim indicated
that fire safely risks within car parks are not significant, as there has been no recorded loss of life
from a fire in & car in the car park over a survey period of 60 years. Car parks are generafly not a
source of death or personal injury.

+ The National Fire Protection association analysed fire foss from US and Canadian car parks from
1982 to 1986 and concluded that there is an extremely low fire safely hazard in car parks.

The referenced AISI report concluded with the following statement “It Is clear from the available fire

record that fires in car parks represent littie risk to Kfe or of injury, and very low monetary losses,

voa:&coﬂ:-oo.:ﬁ@.ﬂ:_i’l:&o;i-ﬁa_ this type of building. Accordingly, the
for fire should not be

Swimming / chid care areas

The fire incident statistica in assembly buildings in Australia and the United Kingdom could identity
significant trends and provide an ingight of the inherent fire risk of education buildings, such as the
buiiding under investigation. However, it should be noted that the stetistical eveluation is based ona
large range of buiiding types and that the results should only be used to derive lypical rends that
may be applicable to the subject development and not as the sole basis of a fire safaly strategy, due
1o the potential variations in bullding conditions, age, fire safety measures instalied, stc.

Australian Fire incident Statistics, prepared by CSIRO™, provides an overview of fire starts across

st!&igesasx&vag S.:B-v!_ag '1860-1994, The most comMon sources of

Fire Incident Statistics, are electrical
ol

Iniiation in ak u:__n:o classifications, with, for example, suspicious or incendiary conditions being

associated with approximately 10 per cent of fires in retai! and public assembdly buildings.

Statistics provided by NSW Fine Brigades (NSWFB) in its annuel report for 20062007 also indicate

that common 8::85:6 .-osa 8 fire starts comprise electrical equipment (heaters, dryers, fans
in

-8_.8.88.-::!6!5 followed by assembly areas (15 per cent), circulation spaces / kitchen /

cooking areas (D per cent each) and extemal eufaces, such as wals, roofs and balconies (9 per
oenl).

According to statisics provided by Marryalt™, the most common contributing factors o fire siarts in

school buikdings in Australia are electrical equipment and smoking materisls.

Rahikalnen, J. and Keskl-Rahkonen, O. (1988) Determination of ignition Frecuency of Fires in Differert Premises in Fintand",
Firs Engineers Joumal, Nov 1996.
Waryatt K. W, (1908), Fre - A Conury of Anomatic Fire Prosection in Ausyale snd New 2esiand 1306-1996, FPAA, Auswalia.
BHP (1902) ‘Design of Sports Stand Bulldings for Fire Salety, BHP inlegrated Steel, June 1996,
FCRC (1908) Fire Saiety In Shopping Centres, Final Ressarch Feport - Project 8, Fire Code Relorm Centre L, Sydney,

Avstralie.
10 g_g’_m“wi-t!sEi.?gggiaruigzgs.!g.
" _.0.D‘:l'._..’..4--..'.x.z..g.ﬂL..?Iﬂ’.ﬁi’.ﬂﬂlgﬁg‘gg
Laboratories Report Number MRL/PS86/78/006, August 1689,
12 King. M.. )‘.Q”.:m’gg_;‘gq%gs. , CSIRO Division of Buliding, Conetruction and
17 NSW Fire Brigades, New South Wales Fire Brigades Annual Statistical Report 200872007, Sydney, 2007,
% Maryait, H, W., Fire: A Century of Automatic Sprinkdor Protection in Australia anc! New Zealand 1886-1996, 1960.
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6.7

eliminate/control the source of heat, ignition and fuel, as shown by the concepts tree in Figure 2. The
concept is {or this type of

Fire Prevention

Control of
ey, = heat/ fusl source |' Feetsonges
L

Y Y

Figure 2 - Fire selety concepts from NFPA 850

To mitigate these evenis, site-specific policies can be developed and implemented to address for the
purposes of minimising the risk of fire initiation, based on planning, and
training, as discuseed in detall this document.

INTERACTIONS BETWEEN IGNTION AND FusL SoURcEs

The fire salety concepis tree NFPA 5502 the ion of incivi
an overall fire safety system. It recommends that one of the means of mitigating the fire risk Is to
eliminate/control the source of heat, ignition and fuel, as shown by the concepts tree in Figure 6.1.
The concept is {or this type of

Fire Prevention

Control of Comirol of n.!.e_&
St onargy sources®@  heat/ focl source  wmllp  Fuch sowces

Y

Figure 8.1 — Fire safety concepts from NFPA 850

To mitigate theee events, sgsinlgzini_igisg.ﬁg
purposes of minimising the risk of fire initlation, based on planning,
training, as discussed in detail in Section 6.8.

UNUSUAL PRATURSS
The Fire Engineering Brief process has not identified specific issuss relating to BCA deemed-to-
satisty provisions E1.10 and E2.3.

Any dangerous goods to be stored in the property are to be addressed by way of adherence with the
relevant codes and standards, noting that the client has not advised that any are expected.

HAZARDS SUMMARY

As the above statistical evaluation is based on a large range of bulldings types, the results should
only be used to derive typical trends thal may be appiicable to the subject development and not as
the sole basis of a fire salety siralegy, due to the potential variations in buliding conditions, age, fire
safely measures instafied etc.

22 NFPA 550, Guide 10 the Fire Safety Concepts Tree, 2002.
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Meadium-temperature smoke seals are to be provided to ihe doors fo the Al

refuge area described above.

The smoke seals shall be selected such that when fitied 10 a fire door &

5. |Smoke seals and tested in accordance with AS 1530.7-2007, they achisve a 1

{ maximum total leakage rate of 25 m3/h, cormected o STP, at & pressure

ditferential of 25 Pa after more than 30 minutes exposure to 200°C (as N I
per AS 8905-2007). r'Y J
Fire resisting walls and floors are Lo be provided in accordance with ﬁ

drawing GA-110, as shown in Figure 7.4 below (prepared by SBA /

6. Fira Architects), to separate fire compartments within Stage 2 and to
8 P Stage 2 from Stage 1.
Note: The swim school on Ground Flaor is 1o form a separate fire

compartment. 2] ( Drencher protected

?
I

[
N\
YRR

Nkhs s =m @ z ! déﬁ‘?’
¥ & 3 vl [ Figurs 7.2 - Proposed Drencher-wotected glating on Lavel 1

o (aonam) ¥ P .

SRR NG Nl o | $o
L 37 S > ] - {

ket
Drencher protected l ae . ¢
—_ /
Figure 7.1 - Locatio re Ground Roor

Aaport No. 20084700-APT01-8 Rapont No. 20064700-AIT01-&
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P, —
Figure 7.4 - Proposed fire compartmentation 1o Stage 2

Figure 7.5 — Proposed refuge ares 10 Level 2 child cars contre

72 Eomss
Table 7.2 below summanses the egress measures that are (o be implemented as part of the
proposed fire safety siraiegy.

2— messures

of egress measure

C With the of the solutions within

withBCADIS [ Teble 5.1, the mwslcO: davelopment is to comply with the OIS provisions

provisions of Section D of the 3
Teavel path The travet path egrees width within the swim school betwesn columns and

ogress width __ | the pools is 820 mm wide, in ieu of 1 m.

13 FIRE SEAVICES & EQUIMMENT

Table 7.3 below summarises the fire profection systems that are to be provided as par of the
proposed fire safety sirategy for the development,
Figure 7.6 indicates the various infrastructure locations for the fire protection systems.

9
Desoription of fire protection system
G With the of the Altermative Solutions described within

this the pi I8 to comply with the DtS
ions of Section E of the BCA.
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A regime is to be forthe fire safety as follows:

@)  The fire satety design strategy nominated within section 8 of this report is to be maintained.
The essental fire safely measures within the building are (o be maintained on an on-going
basis in accordance with the EPSA Reguiation 2000, using AS 1851-2012 and AS 2293.2-

1995 as a guide.
{i)  The drancher- glazing are to be

installation standards, including routine inspections to asceriain that the glazing is retatively
dust and grease free, with no foreign materdals such as nolices, stickers eic affixed onto or
hanging in front of it {other than any required safely glazing-relaied decals) and that the
framing is not subjected to stresses. Any replacement glazing should be fitted in accordance

with the original design.

(W) Electical and process equipment is o be the subject of any slatutory requirements for

inspection and maintenance, which is to be undertaken by a qualified electrician.

to the relevant design and

o SubsystemA - mi_z.E_S and Development and Control
* Sub-system B - Smoke Development and Spread and Control
+ Sub-system C - Fire Spread and Impact and Control

¢ Sub-system D - Fire Detection, Waming and Suppression

(i) Ceaculation of the evacuation time for .-looﬁ_e-i.e.sl
affected warehouse areas as follows:

at least 5 per cent of the height of of the enclosure™ or activation

Fire resisting af the eprinkler eyeter,
1 of b. p \ime — based on the recommendations of

areas compartmented areas.
©. movement time ~ based on the _-‘sgosuo-a
recommendation .Zeii..t Pauls™ and Sime®. For
ul

#n evacuation speed of 0.5 nvs down a etair are reported by
Proulx. These unobstructed spesds and flows are considersd
to be appropriate, as the ocoupant densities will be less than
0.54 persons/n, however, Sst.!__ﬁaa..ixoez-. some
with spead of 0.8 mvs will
be used.

(ii) Determination of the potential time at which the proposed
structural elements could fail In the uniikely svent of a fully-
developed fire.

(il) Comparison of the potential time of structural fallure with the

occupani svacuation time.

a. detection time — based on either the occuence of a visual cue
upon formation of a I«!i!g-g.soogisas

warshouse ﬂiiuo:u..e..avo n plan buiidings for open areas or v Sime® for

maximum specific tlow through a door of 1.3 (psrsons/s.m) and

gﬁgugggugqﬂtsag%gsg;%fi

satoty n bukdings; Bulding Reguiation Review Task Force May 1981, pg 77-78.

Franteich, M., gau:ii!l?g?ugaﬂs tothe

iéo:laﬂimi:v&i:!..t iman Behaviour in Fire. Interscience Communications, 156-185, Boston, MA, 200
Sime, J. gg;ﬂf Time: A Key lssue for Fire Enginesring. In R. Basham (ed) w-eum.g
ggig & F N Spon, London (48, lxﬁ.ts 1996.

& Mowrer FW, Emergency Movement, The SFPE Handbook of Fire Prowction Engingering, 3rd e, National Fire
ggag
Proulx G, Movement of People: The Evacuation Timing, The SFPE Handbook of Firs Protection Engineering, 3rd ed, Netional
Fire Protection Association, US, 2002.

Sime J D {1596}, Assessing Occupant Response Time: A Key (ssue for Fire Enginasring, n R. Barham (ed) Fire andt

Emergency Planning: Research and Applcations, E & F N Spon, London (48, pp 442-449).
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PROPOSED APPROACH AND METHOD OF ANALYSIS

GaneRaL

The Buikling Code of Ausirakia allows adoption of one or more of the assessment methods defined in
clause A.09, as follows:

The Fire

(IFEG) identifies 8 number of approaches to
the fire analysis and as follows:

*  Absolute or comparative
. Qualtative or quantitative

. Deterministic or probabilistic
Thess approaches ars not mutually exclusive and a combination of approaches may be adopied.
As discussed in the IFEG:

. Involves of the same models,
__x:-ﬁ:_n-.-. for both the deeign and the solution; and

an “absolute” involves the of the

solution direclly againet
sl.l!ls! jormance requirements, using the agreed acceplance criteria. With respect to
the concept of an “absolute” assessment, the IFEQ siates that “the fire related performance
requirements of the BCA set out o provide a benchmark with respect to the risk of fatality, inkiry
and loss of adjacent structunes through fire”,

A comparative approach satisfies A0.9(c), while an abeolute approach may salisfy either AQ.9(b) or
(d). subject to agresment by the nominaied design and review stakeholders.

Analysis of the proposed trial concept design against the relevant fire salety design objectives will be
achieved by deterministic engineering analysis either against the relevant BCA performance
requirements or on a comparalive basis against a BCA desmed-to-satisty compliant design, as
outiined in Table 8.1 below (i.e. both “sbeolute™ and comparative™ approaches will be utiised, as
appropriate for sach assessment). The nomineted assessment method for the abeokits
assessments is AO.9(b)(Il) “other verification methods”, which comprises the method of analysis
outined below for each alternative solution.

m:q.t.._awae!la£-7§=~ig3q.§=§§i§i_gq§§8
define with and

ANALYNS BTRATRGY

For the altemative solutions under consideration, as identified in Table 5.1, the analysis strategy in
Table 6.1 is proposed.

Wowingonibe

Codes Boaed, ABCB, Fire Australian o

I

Relevant IFEG sub-systems are:

*  Sub-sysiem A - Fire Initiation and Development and Control
«  Sub-systsm B ~ Smoke Development and Spread and Control
o Sub-sysiem G - Fire Spread and Impact and Conirol

* Sub-system D - Fire Detaction, Waming and Suppression

+ Sub-system E - Occupant Evacuation and Controt

Drencher- * Sub-system F - Fire Services Intervention

protected Based on a direct against the p

the methods of analysis to be undertaken t!c.n uakitative and
openings In fire- «quartitalive in nature and wik comprise:

isolated exits () & determination of the extent of fire spread between areas
separated via the drencher protected glazing, based on review of
test data for barrier systems in relation to the integrity of glazing
systsme during exp to elevated

with the fire and of poteatial

radiant heat flux values in relation to radiant heat transmission
through glazed barrier systems, considering the protsction of the
glazing by an automatic drencher system; and

(i) a review of the adequacy of operable elements (1.e. doors) in the
glazed instakiations.

ul :
. wu.<-.5> Flte Initiation and Devalopment and Control
¢ Sub-system B — Smoke Development and Spread and Conlrol
» Sub-system C -~ Fire Spread and Impact and Control
finings « Sub-system D ~ Fire Detection, Waming and Suppression
Based on an absolule assessment, the method of analysis to be

will comprise & review and of the
extent of fire spread between buildings and vertical fire spread
between storeys via the facade, based on the presence ol a sprinkier
system throughout the building (except for the swim school), the
focation of the wall inings and the proximity of the wall inings o other
combugtibles and occypants.
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Alterneiive
No. | solution
Relevant IFEG sub-systems are:
* Sub-system A - Fire Initlalion and Development and Control
» Sub-sysiem B — Smoke Development and Spread and Control
+ Sub-system C - Fire Spread and impact and Conirol
Distances * Sub-system D - Fire Detection, Warming and Suppression
9 altemative exits | * Sub-system E — Occupant Evacuation and Control
(child care .. m:w.&g-:. F - Fire Services Intervention
cantre) Based o the methods of

n%—ovo undertaken will comprise:

Consideration the fire ration provided by the proposed refu;
o i‘ﬁ_%ggfg altemative exits. o
(iiy Determination of the impact of the additional travel time that

occupanis may need Lo reach an aftemative exit and the presence

e:sniceo!-!&_—t!.aoo r area.

H%Ig

[_[OQuantitatve X" | Quastalive |
Relevant IFEG sub-system is Sub-system E - Occupant Evacuation
and Conlrol

Based on a comparative assessment approach, the method of analysis
10 Swim school 0 be undertaken will comprise an anthropometric assessment to
agress width delermine the abillty for the exit width to adequately faciitate the
single-file passage of occupants to the exits, utifising anthropometric
data from Littiefleld”” and Pheasant®. The comparalive assessment
will coneider for both the proposed design and the BCA DiS-compliant

design:
@) the number of occupants served; and
(i) the occupant time.

The design strategy includes evaluation of sub-system fallure and fire brigade intervention, where
appropriate. If a sub-system operation is shown to be essential for the proposed fire saiety design
solution, the system will be assessed for adequate rellability and performance.

Fire protection systems such as fire hydranis, fire hose reels and fire extinguishers will facilitate fire

brigade and occupant intervention in the development of a fire and (aciitate redundancy in a

ﬁ%ggsgig?aﬁggag not rely directly on thess
me.

However, it shouki be noled that for the altemalive solutions that are 1o be reviewed on the besis of a
comparative asssssment, redundancy involving fire safety measures is not applicable, as this wilt not
directly affect the outcome, as they would ail apply equally o both the proposed and benchmark,
DtS-compliant designs, as they will teature similar passive and active slements of design.

Redundancy of direct path of travel will be given that around
within the siorage tenancy layout 31555;838::‘».&%:.

The safety margins used throughout the analysis will siso form part of the redundancy
considerations,

Wordnglonie

Relevant IFEQ sub-systems are:

o Sub-gystem A - Fire Initiation and Development and Control

* Sub-system B — Smoke Development and Spread and Controt
»  Sub-system C — Fire Spread and Impact and Control

*  Sub-system D - Fire Detection, Waming and Suppression

* Sub-system E ~ Occupant Evacuation and Control

riation o roof | «  Sub-system F - Fire Services Intervention

100

L, spandrel Based on a direct against the

11| seperationand | ine methods of analysis to be undertaken wil be qualative and

management quantitative in nature and will compriss:

{i) Review of the potential for fire spread from the subject building to
the adjoining buikdings.

{ii) Review and determination for the polential for fire spread lrom the
swim school to the adjacent areas within the buliding.

(li) Review and determination of the polential for fire spread between

storeys via external openings.

( of the smoke hazard system for
.:- buikiing iZo: P . of an

Relevant IFEG sub-systems are:
*  Sub-sysiem A - Fire Initistion and Development and Conirol
*  Sub-system B - Smoke Development and Spread and Control
¢ Sub-sysiem C - Fire Spread and Impact and Control

«  Sub-system D ~ Fire Detection, Waming and Suppression

s Sub-system E ~ Occupant Evacuation and Control

*  Sub-system F ~ Fire Services Intervention

system () CFD modeling to predici the local effect of a jet-fan on spriniler
activation times (fasl response and conventionat sprinklers)
during a fire:

(i) comparison of the sprnkler detection time for both the
Alsmative Solution and the BCA DiS-compliant benchmark
design

(ili) comparison of the visibility and temperature for both the
Ahemative Solution and the BCA DiS-compliant benchmark
design in relation to the movement of smoke.

(iv) Assessment will also involve a qualitative review of emoke
Biizﬂsgsgﬁiﬁgts

reach a place of safety considering the building layout. |

.3 BENUTIVITY BTUDRS.
Whers a particuler fire safety measure or input parameter for the fire sefety sssessment is found to
play a n.anlat_:..tgoc.i&nl analysis, a sensitivity study will be conducted to assess the
impact of a varation in f such system or on the design.
For the Level 2 exit travel distance assessment, & iast * fire wit be considered in addition to the
standard medkum t* fire.

Exova i

Wowinglonive
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® ACCEPTANCE CRITERIA

1 JUDGEMENT OF ACCRPTANCE CNITRNA

A deterministic_snalysis Wil be underisken generally as described in the Intemationa) Fire
Enginearing Guidelines.™® The analysis will comprise & range of ikely fire scenarios 1o evaluate the
interaction between sub-systems, and include system reliability and sfieciiveness.

The fire engineering analysis will detall and show how the relevant lire-safely objectives have been
demonstrated o the degree necessary.

92 ACCEPTANCE CRITERIA FOR THE ANALYSES
C of the identified tor each relevani BCA performance requirement
will be achieved by andior analysis, with the fire hazard for
buikings similar and

Appropriats design marging will be incorporated; however, e!!l:oei!i.to analysis, coupled
i:__!_:a_é_z‘n-_o _Si_n.in_.ﬂ_vasno n initial level of safety prior to the
gn margins.

For the case of an acceplance criteria based on a comparalive assessmeni approach (based on
comparison !s:..two>§_oé-=.<§8= a8 a benchmark for kfe safety), the
Fire i stales that:

..it should not be necessary to include explicit factors of safely because the same methods and
§§§§~?E§§¥§§§§§§§Q r prescriptive design
and the proposed design.

For the case of an acceptance criteria based on an “absolute” assessment approach, it should be
noted that the IFEQ states thal:

It is not intended that this benchmark shouid be ‘absolute safety” or ‘zero risk” because these

concepls are not achievable and the benchmark rigk needs to lake into account what the

community expects and the cos! to the which may be by a cost benefit
The nominated acceptance criteria for each of the proposed atemative solutions are detailed within
Table 9.1 below.

Table 9.1 ~ Acceptance Criterla

No. [ Aiwenative solution T Acowptance crikera
Absolute acceptance criteria are 1o be adopted, being that
structural failure and the spread of fire to the non-fire-affected

Fire resisting sides of the compartment barrier and collapse onto adjacent
1 conatruction of buiklings is mitigated by the performance of the sprinkier
warehouse areas system, the fire-resisting wall construction with the fire brigade

time and time ning prior to

Absolute acceptance criteria are to be adopled, being as
{ollows:

e eamiiiss | () Far the glazed barer construcion, the rdiant haet flux
2 -38.:_8: n fire- recaived on the non-fre-affecied side of the barrer where
isolated exils Sgaufgggnotgcxoo&_oxi\:m
(i) The operable slements {i.e. doors) il not affect the
performance of the giazed basrier.
Absolute acceptance criteria are to be utiised, whereby:
(i) The potential for firé spread 1o and from neighbouring

n ®

ia
3 External wall knings the design and location of the proposed kinings.

mitigated by way of the design and location ol the
proposed lninge.

» Board, ABCS, Fire Eciition 2005, Austraian Buliding Codes
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Table 10.1 - Fire Scenarios

[Fire Location | Fire 86enaro and Design Parsmewsrs
The most relevant fire scenarios involve the ignition of a fire within the

.-_xfsn::_axngun.nalstas rg.:c..s._snage.zt
re,

Spread from the vehicle of fire origin is possible after some time, based on
testing carmed out on fires involving passenger vehicles.”®© Thick, dense
smoke was reported to have been created as a result of these vehicle lires.
migﬁsigggx.ﬁggq based on the fire
of the buikling by an automatic sprinkler
Qs!:.o_.ooaa_gaa and mitigation of fire spread.

A multi-car fire is considered a worst credible case fire scenario for the
carpark levels. The ..3..3:3.8&3!&-.‘39.;:‘319_-2.:-
8&...3.-:.:&3&&.!.6 , which incorporated fire spread o two

Carpark fire mninn..u;._.. e vehicie of fire origin is possible after S..i._S. based on
-..v-ao testing carried out on fires involving passenger vehicles®™ . Thick, dense
scenat ‘smoke was reporied (0 have besn created a5 & result of these vehicle fires.
The occumence of flashover within the car park is unlikely \o occur, due 1o the
farge open design of the car park, such that the abilily for heat and smoke to
be contained and confined to a small area of the floor 1o create pre-flashover
conditions is ¥mited.

The degree of smoke apread will be dependent upon the size of the fire bul
coukt involve the majority of the storey. Some smoke spread to the floor
above could occur via natural leakage paths formed by building services
fisers and Nt and stair shafts.

Initiation of the sprinkder system would result in activation of building occupant
‘waming system throughout the building.

The fire growth rate would be based on published s)xperimental data of a
typical car fire involving two vehicles. Comparison of this growth rats to a
conventional t* growth rate indicates that medium t* growth is the most
repressntative, being moderalsly more severs. As such, a medium F¥ fire with

a peak heat releass rate (HRR) by or fuel
conditions is considered 1o be appropriate for a fire initialing within the
besement car park.

A flaming fire would be restricted to the area local to the seat of the fire and
the item first ignited, sither due to the isolated nature of the ltems involved
andior human (.. occupant o fire-fighter), which would regutt in both the

f the of lashover o 600°C across the
N -Dar.-r
m-o.“u_nac fire The 1 is low based on the
ia.:-:_l_u-ngn it_SQu&n_qi:s__Sveot

‘Smoke spread could occur throughout various parts of the floor of fire origin

and spread o an upper level. Fire and smoke wouki spread to activale the

S%&gs_il.slgi-is system, alerting the building
1o evacuale from the buildi

§:
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Fire Location Fire Soshatio and Parameters
Elaming fire

The most relevant fire scenarios involve the ignition of a fire within the
storage warshouss, ég_g-%%gz&
cooking equipment, electrical maifunction or arson or smoking™ .

Fire development would be govemed primarily by the arrangement of fuels
and the operation of the sprinkier system, which, in the most likely case,
tﬁbu.é-i!&.?..ii%-:&ﬂ:-t-n.!-:s?::!ai
*p

A flaming fire would be restricted to the area local to the seal of the fire and
the item firs ignited, either due to the isolated nature of the itema involved
and/or human {i.e. occupant or fire-fighter) or automatic {i.e. fire sprinkler
system) intervention, which would result in both the avoidance of 5-
ggsggggdsaﬁ_i!ﬁo!i ), and

dt.!oo.og .:‘aingi.-oo-:v-g;:iis_sn
S-i._.._aoh_-;i standard (Vk)* rate of growth of the heet release rate (t = elapsed time, k =
sce

rate (k = 300} is considerad to be appropriate for a fire initiating within the
subject buliding. Use of this design fire is based on research findings by
Sardqvist® and NIST® for fire growth rates for typical storage items.
Smoke spread could ocour throughout various parts of the floor of fire origin.

| Eulty-developed fire

Flashover conditions are not coneidered kkely during a sprinkler-controlied
fire, However, although unlikely based on the performance of sprinkler
systeme discussed previously, a fire could become fully developed within a
short period of time without intervention by occupants or fire fighters, with

with temperatures as high LA 900-1000°C being possible during a lulty-
aaiov-n compartment fire® as well as damags to siructural elements, the
indent upon the fire-resistance of the element.

Maryatt H. W. (1988), Fire — A Century of Automatic Fire Protection in Austrafia and New Zealand 1858-1996, FPAA, Austrahe.
FCRC (1698) Fire Satety in Shopping Centres, Final Ressarch Report — Project 6, Fire Code Reform Centre Lid., Sydney,

i 0., An Introduction 1o Fire Dynamics, Second Edition, p. 202, John Wiley & Sons, West Sussex, England, 1896,
Sardquie), S., ikl Fires, RHR, Smake production and CO Generation irom Singie kems and Room Fire Tests, Lund, 1983.
National Inetitiiie of Standards and Technology (NIST), Firs on the Web, Fire Experiment Results, web pages
httpz/ffice.nist.gov/fiee/fires/fires.htmi and tatp:/Avww. fire.nist.gov/freties/Tres2. htmi, Accessed 16/05/08.

Babrauskas, V., Tempsratures in Flames and Fires, Fire Science and Technology (nc.. lssaguah, WA, 1997,

Exova i

hiks

[ Fire Looation Fire Sosnerio and Design Parsmeters
The most relevant fire scenario within the building involves a fire initialing
within an office area, typically occurring as a resuk of electrical equipment
overheating, slectrical system fauits, arson or smoking™®.

Based on a well-distributed fuel load within each level (office furnishings
comprising tables, chairs, electrical equipment and various cellulosic
matsrials), fire spraad from a fire that is not able to be controlled by
occupants o fire fighters could occur throughout the floor of origin.
Suificient smoke generation is expected to resulk in activation of the fire
detection system for initiation of the building occupant waming system, with
smoke spread throughout various paris of the floor of fire origin being
possible.
gi‘o.ngseqiaaniggggx_:i:!in
standard ()° rate of growth of the heat release rate (i = elapsed time, _“t_am
conetant), typically reflecting the early growth stages of fires involving &
Office fire scenario | ;g of Comuioslo an plagt Amedum £
growth rate (k = 300) is considered to be appropriate for a fire initiating within
an office. Use of thig design fire is based on research findings by Sardqvist™
and NIST™ for fire growth rates for typical offioe fumishings, where a number
of fires involving typical office fumishings, such as workstations and the like,
approximated a medium t* growth rate,

Fire development would be governed primarily by the arrangement of fuels
and the operation of the sprinkler system, which is expected 10 be activated
once the fire reaches & size adequate to kmit further fire growth and minimise
the propenaity for a fulty-deveiopad fire.

Initiation of the fire detection system would result in activation of the
,§:§8-§§§!§§=5.§8.

The occuning is low based on the
§SS§E=§~E§ |

MarryettH. W. (1963}, Fire - A Canmry of Automatic Fve Prosection 1 Austraka ind New Zewnd 1888-1506, FPAA, Ausirala
Fire Brigades Faport 2001/02, Sydney, 2003.

i
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[Fire Location [ Firs Scenaric and Design Parameters
Elamina fire
Fire development within the child care centre would be govemed by the

fiashover (spp 800°C the which is also
reliant on sufficient ventilation being avallable to the enclosure, _-

_si«&saiJis*i%tzgrqli-s
scenario for the subject developmant, based on the tire spread statistice
presented previously.

A flaming fire would be restricted to the area local 1o the seat of the fire and

h
Child care centre | occurrence of flashover scross the enclosure™), and fully-developed

fire scenaro compartmaent fire conditions.,

Smoke spread could ocour throughout varous parts of the floor of fire origin.
Fulty-developed ire

A fire initiating within the child care centre could become fully developed in a
short period of time without inlervention by occupants or fire fighters, with
flashover conditions being possible within the snclosure of fire origin, given
the size of the rooms, combustible fumishings contained thersin !& the

"
enclosure of fire origin and glass breakage to the external openings.
Howaver, the kkelihood of fulty-devsloped conditions occurring Is low based
on the minimal fuel load associated with typical playrooms.
The potential for extemal fire spread wouid generally be kimited to the
transmission of radiant heat from the openings of the compartment of fire
onigin.

The external areas 1o the bullding by nature will have Kmited fire load, besed
External fire on the space being landscaping and being used as a circulation path for
scenario wvehiclee. It is expected that fumishings would be typically imited to the
intemal areas of the bulidi

A fire scenario Involving a neighbouring building coutd involve a range of

growth rates, fire sizes and fire severities, varying from non-flaghover to fully-

developed, dependent upon the buliding geometry and (uel load

buiding i of the most severs, probable fire scenario wil
._.ﬂ.i 3359.§-§<§=i

scena Review of the impact of the on the

solution for the combustible external s-__ construction is 1o be generally

undertaken on & qualitative basis.

104 DISCOUNTSD FIRE SCENAMOS

A smoukdering fire scenario is not considered, based on the low hazard posed. It is considered that a
small fire that generates a moderate a small quantity of smoke over an extended period of time is not
a hazard that would readily facilitate firs spread to the extent that the more severs design fire could.

105 Anson

Arson has been statistically shown to contribute 1o fires in buildings, and can occur during business
houre when a building is occupied or after hours, when the building is unoccupied.

Arson in this report ie only considered from an occupant life safety perspective in accordance with
the BCA DIS provisions. Hence, only incidents of minor forms of arson from a single ignition source

85 Babrauskas, V., Temperaiures in Flames and Firss, Fire Science and Technology Inc., lssaquah, WA, 1997, p. 202,
8 Drysdale, D., An Introduction to Fire Dynamics, Second Edition, p. 202, John Wiley & Sons, West Sussex, England, 1968,
o7 Babrauskas, V., Temperatures in Flames and Firea, Fire Sclence and Technology Inc., issaquah, WA, 15987
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The assessment relates to the fire walls, floors and columns of the warehouse (Tenancy G3).
Non-fisshover fre b -——
An automatic sprinkler sysiem is to be installed in accordance with BCA Spedification E1.5 & AS
2116.1-1999, to all parts of the building incorporating the following design: Py pd

M Fast response spriniders to the basement carpark.

(i)  Monitoring is to be undertaken by a NSWFB-approved Automatic Fire Alarm Service Provider 700
{AFASP) via automatic signaling Equipment (ASE). 600"

()  Procedures are to be in place to deal with planned end unplanned system outages.
Fire severity within the warehouse areas will primarily be influsnced by the performance of the

proposed automatic fire sprinkler syslem, which, based on the statistics discussed previously, is 300
- expected to control the outbreak and spread of fire for at least 95 per cent of incidents where the fire 200
is of a size that is sufficient to activate the spriniders.

A non-flashover fire, being one that is either insufficient in severity to operate the sprinkier system or

one that is able to be controlled by the sprinider system, would resuk in relatively low enclosure { 60 | 120 | 180 | 240 | 300 | 360
_!.!nieiic- .:.ue!.au. Research by NIST”' has demonsiraled that temperatures 30 920 0 210 270 330
mco_... - ik .h.u-coqi.ﬂ:n_ﬂu._u—_oe__a. r of 100-200°C. I

83_8. are u to cause structu mage o the load-bearing framework, as the
minimum fire rating of two hours will have been achieved as a result af exposure to a temperature of Figure 11.1 - Rise curve showing between fumace () and tme (1}
1050°C, &8 shown below in Figure 11.1. . P
ttis also that the of a fully ng is lower during occupied
hours, cu to the pressnce of trained stalf members that s.i undertake either first-aid fire-fighting Consideration has besn given below of the impact of an uncontrolled fire on the ability of the
or raise an slarm during the early stages of a fire. occupants to evacuate salely, as a severe fire could result in some damage lo the structural
in the event that the fire is not sprinkler-conirolled bul wae able to be prevented from becoming fully- i
developed a5 a resukt of manual Intsrvention or an Ingufficient fuel load, such a scenario would result A lully-developed fire is capable of causing rapic damage to the building’s structural elements where
in relaively-ow enclosure temperatures within the buikling, as flashover conditions requiring they are not protected by suitably fire-resistani materials, and damage over an extended period of
temperature of at least 800°C throughout the enclosure would not have been reached. time to protected elements.
The Wkelinood of the subject struclural elements being affecied structurally by such conditions s The fire-resisting slements are likely to resist fallure for some time, based on the abiity for an FAL
remote, based on the ability for an FRL 120/120/120 elemant to adequately resis! the spread of fire 120/1201120 eloment to adequately resist the structural collapee during exposure 1o the heating
and structural collapse during exposure 1o the heating regime of AS 1530.4™ for two hours, regime of AS 1530.4" for two hours.
respectively — review of the lime-lemperature curve, shown below in Figure 11.1, for this teet
indicates that after 0 minutes of exposure, the fumace lemperature has reached 850°C, which is T80 aher 120, Mt o 15 wacie o poatlashoves conctons. et mave. o severty
reflactive of post-flashover conditions that have a severity significantly greater than that of a non- i
Nashover i u§=§i<5-§=§=!o.- fire. The of flashover g is remote,

re. éii.i&gdl&!i!w-%;g?

As such, the proposed, FRL 120120/120 elements to the warehouse are expecied 1o maintain their !.no!.i As such, the potential for a lowes fire severity within the subject warehouse area over
structural adequacy and resiet the spread of fire, based on the fire-resistance level and the relatively &n extended period indicates that the structural elements are likely to be capable of withstanding a
low temperatures associated with this scenaro. real compariment fire for at least the period of time achisved during the AS 1530.4 test.

it is therefore expecied that the proposed structural elements to the warehouse would be capable of

"
a realistic compartment fire ariging from the characteristics e. the enclosure, including the geometry
and available ventilation. This variation cannot due 1o the
.ii!iia!z.iiog&i!-a%}g!aii

11.24 Ocoupant Evecustion

The performance of the bullding’s siructural slements may affect the sefety of the occupants, as
appropriate structural stability is required during the evacuation process (o enable occupanis to reach
a place of salety prior (o untenable conditions (induding structural failure) being achieved.

Occupants within the warehouse would move away from the seat of the fire welt prior to conditons

being achieved that coukd result In structural fallure. Considering the detection time, pre-movement
time and movement ime, occupants are capable of evacualing from the warshouse within a lime of

Netional instiuste of Standards and Technology (MIST), NISTIR 5240 — Measuremaent of Room Conditions and Responee of

Sprinklers and Smoke Deteciors During & Simulated Two-bed Hospltal Patient Room Fire, Guithersburg, MD, July 1993, 78 Stanctards Association of Australia (SAA), AS 1530.4-1997 ~ Methods for fire tests on bulkiing materiels, components and
Standards Association of Australia (SAA), AS 1530.4-1997 = Methods for fire tests on buliding materisls, components and structures Part 4: Fire-resistance mwets of siements of bulkiing construction, Homebush, Australle, 1997,
structves Part 4: Firs-resistance tests of elements of bulling construction, Homebush, Australie, 1997. 74 Babrauskas, V., Temperatures in Flames and Fires, Fire Sclence and Technology Inc.. lssaquah, WA, 1997
Waninglonive . ‘Wowinglonie
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approximately 12 minutes, based on the following three evacualion components outined within the
IFEG (refer to Appendix A for the evacuation calculations):™

{)  Detection time — a smoke detector or sprinkier is capable of operating within 5 minutes of a
?0335!.!.-.!133

(U] time - it is that would
Gvax___li_x 3 minutes of delection cues being received (using the va.o-_oer.& vi.
time given for by Sime™).

(W)  Movement time —For a person with an average mobifity, such as a stali member or visitor, an
unobstrucied evacustion speed of 1.19 metres/'s has been ivoaunasiooﬂ.v-i
ovacuation can take up to approximately 4 minutes. (a walking speed of 0.54 m/s has been
oonsiderad for the sensitivity analysis)

Based on the large margin between the evacuation ime and the time al which the structural
elements could either begin suffering structural damege or be unable to .IE_.SGB!.E._B
during a severe incident, safe occupant {rom the Itis
therefore considered that structural collapse will be restricted to a aoaio =.-. i!___. In mitigation of
the fire hazard posed to the 1o the extent ina
timely manner.
As & result, occupani salety and the mitigation of fire hazard during evacuation are considerad to be
‘addressed with respect 1o the structural performance of the subject warehouse areas. Souther neighbouring property
Note that as the building will have a rise in storeys of only three, being well under 25 metres in Figure 11.2 - Proximity of Subject Building io Neighbouring Bulldings
effective height such that it is not considered to fall within the definition of a high-rise structure, fire
““_03 fisks 1-5_6 o E%gaaionniag_ﬂﬂ‘h& the -.Ea.ﬂ! of storeys”, l_ .l_!-ﬂ_ to in 11.26 Fire Brigade Intervention

ormance requirements e provision for extemal access for fire fighters

preser design " considel Asgessment of the effects on fire brigade of the solution has been

otc), are not ntin the and do ot require further ration. made to ascertain that the design does not edversely affect fire-fighting activities.

1128 Fire Spreed between bulidings The above has that the exposure of siructural elements to a fire

in most cases is mitigated by the proposed fire safely sirategy. The reliability of eprinkier systems in

e e o B o Tunlect g, Austraila resuts in fire trigade intervention being required in the large mejorty of incidents 1o only
spread 1o @ neighbouring builing wil be rellant on & number of outcomes, being: address occupant evacuation and fire-fighting during occurrence of small, controlted fires.

. It Is only in the rare case of a severs, uncontrolled fire, where the occupants have not been able to

*  Fallure of the intemal siructurad elements in the subject building; intervene with the available first-aid fire-fighting equipment and sprinklers have not been sble to

¢ Instabilty and siture of the siructural roof elements, leading to displacement of the roof contain the fire that fire fighters will need lo attempl to evacuate occupanis that may have been

dladding: and exposed (o the effects of the fire, however, the reliability of the sprinkler system has been discussed

previously as being in excess of 95%.

«  Exposure of the neighbouring buliding to the compariment fire of the subject building. Due (o the mitigation of p ; on activities will therefors not
o re spread, as discussed, fire brigade intervention s fore
Such a severe fire would involve the generation of a number of cues, such that occupants within the aogosk_.-.nn&l?gilﬁgiiﬁg..iiii?i_:?sst-i
subject and neighbouring buildings could be expecied to be aware of the confiagration prior to the warehouse area.
point that the roof of the buliding were to be substantially damaged. Thus, the riek of exposure of
occupants to such a fire woudd be imited by the waming cues available. Furthermore, as determined within Appendix C, the total time required for fire-fighters to respond,
set-up and camy out the necessary activilies to commence fire-fighting (application of water) is 1,376

Further o this, the southem portion of the bullding and the closest southern neighbouring buikiing ts seconds (23 minutes) for Mona Vale Fire Station and 1,954 seconds (~33 minutes) for Narrabeen
located at least 10 melres away; the kkelihood of fire spread between buildings as & result of Fire Station. Fire brigade notificalion is able to occur via the sprinkder system, which is connected to
unconirolled conditions that are not attended to by fire fighters is remote. FRNSW via a link to an approved monitoring sesvice. Based on the discussions detalled above,

there is a sutficilent margin of safety associated with the Nkely performance of the 80-minute
structural elements such that they are considered to be adequate to aliow for a full evacuation of the
building and for FRNSW to undertake the required aclivities up to the commencement of fire-fighting.

13 Summany

The above that the proposed FRLs to the building are
adequate to restrict fire spread and structural collapse to allowing occupants to svacuate in the event
of an emergency and fire brigade, based on the fire safety strategy that includes the proposed FRLs
and sprinkler system.

It i theretore considered that the proposed design will satisfy the acceptance criteria nominated for
this assessment In section 8.

Australian Buiiding Codes Board, ABCB, intemational Fire Enginearing Guridelines Edition 2005, Australian Building Codes
Board, Austrakia, 2005.
Sime, J. D., (1996), Assessing Occupart Rasponse Time: A Key issus for Fire Engineering. in R. Barhem {ed) Fire and
m._iv_lia Ressarch and Appications, € & ¥ N Spon, London (48, ppd42-449).

Conference nge to the 2nd ‘on Human Behaviour in Fire. Interscience
nc-:a..!_n!oa 158-165, Boston, MA, 2001.

Exova i Exova i



oquoBuec oot
W 53 W Bic
o "000Z "SUNOGIO 'UOFSEIANOD ORU0)
SUPING *SUAIONNG PUE SIOWEY RALISE S 10 VKNG UL IO§ SO N VIGATY “OTY TH VG DUNOA T P 19
s0d 08 1298y 18 0 Ouzed perIesnid-eyoussp YBNOKYL UOKONPSI B pug Weo Jed Sp-SE 10 Buped

igggl!‘-!:g ) UORONDA! | PIRISUCLISD SBY UUTEINY
U0 0q Aww sBupsin; J0 AU ii..a._aezx-.ae.ﬂ'.ss..i-os ™ poawons
!-?_u.s!. Bnoig 3_._._!-.; YOmM ‘UORIDRI JO !B.zs!. sswp oyl 10 0prs 0

wou) & i-a-!.s:-a!l.ss UORNIOS SARTLUGNE BU) U] SPRUS 8Q C) SPSEU UOHBISPINOD
*peroadxe sRIMEIeUS! PSIBANS 84 JSpUN 10) PISD 8G G Patdodxe § 19A8} uo Bupzed pesodosd - 721 amby
e vomundxe j0 S1AG ETbEpE ‘SWRY ) PUS l.l_i o 10 UKROGPESY SY) UGG - |
i!gstgzs._?wila! “60Rung oyl SUNOCO Uy S104OUGIP 8Y) JO LOKTR 9 .ﬁu
oy eydoep ‘weieds Bupnay; s)) pus Buzesd ey) jo Buipuedye pus Buneey au) u) Wses PNCS Bupng
oyl UMM @iy B Buting peousuadxe oq PINOD JBLY) SAMIEdWS) PeIEAsie ) SaINI1edUIs) DRIRASD
J8pun UOoIIUBAXS JO SUCTRAY 10} PRISPISLCS 84 0) Pannbes &) Buzesd ey) J0) aMpANS Loddns oyl \
b ased
Yum ‘pappoid ©q O] $) SENTBIAGL MO| YONS 1B IS OF MGRdaOsNs j0u S T8yl STEB sl \
Sy "SaymRIGLIS} UORRAROR DHOY JOUOUAID WINLILIKL G) 100CS8) MW Lie}SAS JOUSUGI) OFBUICNE UB — vV e T
i0 Amqeded eousuLopod oyl I WwISISU0OU) 8q AeleueD KM YoM * 0,0Z) AeTewm0idde S8 MOy Bugmd
22 saImiedey 1 ainyw) 0} euaud 9) $980 SIRK] B0y PIEPUNS “SFEA GU) 1O GINONLS LOAANS oy} || Vg
Bupngous ‘Burd eyt Jo uBmep eyl LOGN IEPUSHIP B I WEISAS JOUIUID L) O STOUBARDSS SyL H— H B
“1eeq o) yinany wy jo ebessed sy pue
sempf oyl (0 80RRALQ By WeARK 0 JUBHINS KISUSP UBISED B TR JETEM L PEAIE PEZMO GINUS 0
18100 0} peuBeep BurzRIB oy} J0 OPIS AQA0Y PUR IS HRAIED B UIO POROO) 8q M ISYOUD Syl
. "BOSR 0y} 0} GENNG JOU PESOLOI oYy 6Q PINow sBuNBRLY \dr 2
Eggnggiﬂgﬁggi;gﬂiﬁz
s BuUIZEi 2yl JO 68} QUL UMOP J8TBM JO MO} 01 [ _
‘PeReaioid-reyoudip ep o Auposd u i.!i!!!ﬂsa.aolaen_ e SOURISRUNY 1O 3P SUL — - i Y
Z IS PUB { JBIS OOLOS Lws
) Jo Aagop Anue 100 punciB ey o) Jewweq EosAyd sierhuco B Bupmasd sweUcdwod LoRoNIEUCO
pozef puw UCHONNIUCD Duneeel 1y JO UCTNIGWOD B SasidWI0d Z JBIS PUB | JEIS J00uds |
uims 84 o 4qqoy Aue Jooy punauB ey; Buparides em eyl uosiod peomaid-Xeuousp ‘PeZIG KR
20} POSSeRsE 0q O} #1 0 (RGO AROPIYO PUB LEJE SO10) SEAIS IIINDR Bl B 2 INIS PR | INIS f— _
0 PUS WOrE adIeO SU) Bk 00YOS WIS B 10 AQQO) ANuS 100y PUNS eyl Passds &y 10 XEY UL
poxe DA DRSNS 8243 JO JUSUSSISSY e 1001 PUNcs) uo Bugzed PeIN0Id-Jeyoueiq peeodold - 1°Z1 ety
giigilﬁgcua—é mF / i
!
| b/ .El Sump !
! - b E
b ,lcl &
\ Y% % ¢N¢
H i N
s A i - O
- = A
L A3
L 3
] el b \ il | -
R
[J
OLL P T g 041 10 12 80y
1010 QOLYOREE ON Vodey 10U OBLIINZ ON UOdBY
ik
“BUSGUE) "PIROg 39007 Bupung uaRRsiIny ‘sBUINING 6 OF Z 19 YLOZ VOR '(80aV] pRog 39000 Bupang usxesInY 08
‘9661 '10Q0190 ‘OIS 'SAMNIW e 104
b ¥ 30A15010 | LW, 0] ¢ 1900014 *(DHOS) SAUSD WO $pO7) n oL
"S002Z RNy ‘Pmog
99P0D) Supang Uegtiany 806V L3
ZIWIS PUB § 9IS J00U0S LIS L) JO AGQO) ANUS 1004 Puncsl S 0 TH OZH/02102H 04} 40 SAUBULOHA] S11) 1Y JOU M (100D ° =l§.i.§z._.€
o noy Ul Buzed Peead-IuoUep B 10 UOMIAOK S LO PESUQ S} UORN0S SABLINES Pesodad eyl UMY (Z POEOXS JOU 580D biiiiad
UoNIOg MIMLIeYY Peeodid £z POIEO01 9 AUUI SIGRINGUIOO GIUM JOLIBG SU) JO 8D POTOBS- Y- U0y soumdesdy |
#4) U0 POAIOOR! XTi) 1Y JUIIPRJ Oy} 'UORONABICO JOILIBG PZNG oyt Jof (1)
"8 POYRIOSL-B1() 04} WA BUNENOBAS IS{ILM SXOWS PUB &)} 0} @INSOAX® WOK JUBANI00 30 8moio) 88 Oupq pesdope aq o 5!35-8-&88:3:3(
E:;a:as?;gs.iggzs:igzéi!.efé UOTegeIey]
Susedk pu 100p porosyrd Aerenibepe peuaxd pezed ey} u .So v!.!!.iisgg.eisz-i
4Q 2178 porwios:-ay Bursn exdoed 10810 G puR JXP PARICSK-aN) © O ABeny ou) UM Of B s e e 1o ebotiand
191 660 OSNBIO O WOIUI Byl 18Y) SerEls * VOB OU) O} 8pING eul wepes of S.i U] SN(EA XY (98U WEIR! [8RULOd JO UORERORO pue et
o4 M Pejaret sishpue
XS PAIIOSH-Sil] JO} SUOIIAOLG SIT VOE M) 10 1UeHN T ansodxe ?Séeizfﬂﬂu._ oy uf Swersks 10 Spoyiony
JoLUEd J0} BIED 189) JO MOEI UO poseq pejoeisd Jeyauasp oyl
"e3degoo [INPNAS Pue Peexis a1l SAIBUEIXS 10) fequetod pereedes seaw usemaq peasds o
29.:...»!2_:.. aue_téieia.&.isguizos%!s-asigs " 110 Wieixe o jo vogsusLLp ® ()
<t SuofEyssaro u cionm b &o.s_i:s. ) PouBISE STt POIRIO0ESE oU} pUS § T O) loadses %8_.:8-!3!
UM 11D uoeouoeds yog 10 Juely ...a:mw( bn_-m_oo-l &Sulquw%So u et BB 3_368 wz!_ouvoﬁa_:
(o) pue ynowng eawuns, o} ubuo jo eunedwod Jo 9_!—.3-5?3-:05 ow 84 Isun 0 posed
weloud $,8ueD ULO}RY 8poD 8l | vol.ul.. UBGq SBY LOLONISUOD y edA) ._o.u._xn:c -El_._. pogews
® 5B Bupjng @ jo eurnyey punjongs Aq pesneo ebeump osAyd wioy Auedaid smhi: ! _°< " vod
48tpo ue paseq 1S99888 OANIFBND
oue U {SBUIDYING UBBMIOG 6uyf JO PRRXIS By} PIOAB ﬁw {Rs0Y o8 ._oo._gu_.:..._._:.z:o_
‘ouuosied 3604188 AIUGBIOWR JO OIYAIR U OIE1IOR) 4
PUR @iy B BUtnp Buipwnq ¢ Buenoeae .-i;bzsa ﬂ!s woy aisuoeni&.i“u“ 1eoxe 'BUIDING L) UR{IM WEISAS JopiuNdS HNRWOINR UR JO 8.“_.-2“_ H [C)] s
Pu :BUpNNg © Uy 84y B 0] 8np ANy 10 $90UN Wy 9J00d pIENDRsS G
° :-&8-........%.8! Xapoogno 10 noy Ul | KIS 01 2100p pezeRd PaLeIOuckseyouap 10 uorsaKd syl (1) oapuIely
o o o P U ouB s o o SR 1 P g oo s T e oo ms eypnatana || FdRd
*(8100Y 2-1) $7H 10MO) ‘U0 POSEq 3) UoNNIS LT}
u..vﬂud-__ A.a._..._._.-..E:__..... ‘fefepae: 98 yons 88:.:.-‘!:“-3 84NjU9) 0} PAIGPISUCD &8 JBy) “(9)8°60 i $3UBRI0N U} DUROR
(R1N0Y €-2) $TH Jaydy UGAD ‘o8N EuISNDU! pUR ons 'specy jeng Jeudyy einjee) . )
O P o i et S0 o e e o o o W T e e S5 4 st o e o
SK1 vO8 & O SIS SNOUEA IO} B10AS| BOUBISISE) I O} LONBIN U) '’ 10 *08ds u) paquonesd T4 ...__az-:-g 19N JUBLINe
SIOAST SOURSISOY Siid JOJ BUOIIACIE BIA S JO IUSi} (X111 Suiping yoes ‘Aei0is BLES GU) U) 16410UB BUO SPISBUCKE DETEI0) SUOREOYIER
__.-_._.a.o-e&szEizu..ﬁs.s-.a_.:omz_so.«o-sso suosiosd §1a
ALNENGSEEY DNIEINIONT SUid T ‘60 H8d J0 SuareIIg AjSgaS-O1-peseg eyl | VOB exEoddy
Aq penpued eleum ideoxe _-!.!__!s. 40 uogEOYPedS Aq pannbe T3
8y} €0NPeJ 10U 18nw eM @y # Uy sBu .&.e- Wy smeindns (12 20 esmeD
Jueweunbes iﬁ?_ s_? an)
2d0 eoueunoped 24 40 T4 Ul oy vediy s Y__.Eu
wessey | z-aas_f_.o " s 15 s
UORUGAIOW SRS Wld — J WelsAsqns  « .5.836 UORRISPISUOD
JoAUCD PUB U __-3->m.5§80 Jueisfsqng o THONIS WOWeSSY — LTI OIqL
voresesddng pue SulweA ‘uctoeieq el — g wesAsqng ¢ uonnog
10:1u00 puk 1oBdckU| PUR Peeids o |o weisfegng - awelsAs aAfBWSIIY SIW JO Si9Bq BU} S8 UORBIBPISUCD 10} BUAILO ey} JO ABwwing B sepinoxd |4} BKdBL
tonueg pue peasds pue juswdopasg ows - gueisfeqng o (| A"D3I
100D pue weuidopersg PUB UOREN) id - ¥ WeIRAsgng
+8q 01 paepIUOD SLIXI gLV 1081 SHH NI SONINSJO
o, seupepinD Lol o) wolj weyshs-g 1S JUBAGK UL ONY SINGNISSY TIVM 03ZVID 03L03108-HIHONILO ~ Z NOLTIOS SALLYNUILTY
UopNID | uonwsepie)

0Lt B 0L Wug 021 10 86900y
98&.3_8!.!8‘ !§.lll..ll



cont. % As the levels of incident flux at which timber 388._ al
Ignition are 28 kKW/m® * and 25 kW/m* ® a radiant heat

1o cause ignition of
tonancy.

For the most probable design fire invoiving & sprinider-controlied fire from the carpark, the exposure
at the glazing wik be minimal. Referring to the caiculation presented in Figure 12.4 utilising the
Radiation sub-routine within FireCalc®, radiant heat flux x will be mitigated as & result of the low

a
'wall-wetting drencher system if !.___n_o:. heat were to result in actuation of the drencher heads.

Figure 12.4 — Rediant Heat Flux received at Drencher Protecisd Glaxing

Further consideration is given to severe scenario as part of a sensilivity analysis. A film of waler

there is Kttle in the way of combustibles in this location.

w‘&gslalaia%:;inhxi\ams.»uig tolerance time of at least 5
seconds s igsggsdimﬂvm:‘g_mig
Engit » a8 shown in Figure 12.5 below. However, occupants are sxpecied o be exposed to

Moulen, A.W. and Grubits, S. J., Water Curtaing to Shield Glass from Radiant Heat from Bulkling Fires, Technical Record 422,
é_gggagig , New South Wales, 1975,

_icclc. Sprinklers, National Ressarch

Drysdale, D., An introduction 1o Fre Dynamics, gggig UK, 1999,
§§5.§r.§§§5§!§§ components end structures Part 4: Fire-
resistance tests of elements of bulkding construction, Homebush, Australia, 1997.

C8IRO, FIRECALC, Verslon 2.3, CSIRO Division of Bulding Construction and Engineering, 1963.

87  SFPE Handbook of Fire Prosection Enginesring, Third Ediion, Socisty of Fire Protection Enginesrs and Nutionsd Fire Protection
Association, 2002.
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Fire Spread between bulidings
Consideration is given to the impact of a “severs”, fully-developed fire within the subject building,
which coukd result in of up to 830°C. The potential for fire

spread (o a neighbouring bullding will be reiant on & number of outcomes, being:
o Fallure of the internal structural elements in the subject buliding;

*  Instabilty and fullure of the structurel roof elements, leading to displacement of the roof
cladding; and

¢ Exposure of the neighbouring building to the compartment fire of the subject building.

g:-;!cait!!_gostgis:g-.!_.&.—o.nl-.-:g.:agi-l5.
subject and neighbouring bulidings could be expected to be aware of the conflagration prior to the
point that the roof of the building were to be substantially damaged. Thus, the risk of exposure
occupants to such a fire would be imited by the waming cues available.

‘il

c.
?Ei!??gsgo_?!&ii?g.gséa 8_.
focaied at least 10 meires away; the Wkellhood of fire spread between buiidings as a result of
uncontroBied conditions that are not attended to by fire fightars is remote.

Ocoupant evacustion

The design of the building with respect to mitigation of fire spread between the swim school and the
carpark, Stair 2 and the carpark, Stair 1 and the carpark, Stair 1 and the Level 1 office and Stair 1
and the childcare faciity is required 1o be assessed in terms of its impact on occupant Kfe safsty in
the event of a fire.

It has been demonsiraled above that the provision of the drencher glazing system, will enable the
spread of fire between the subject areas to be mitigated. As such, the period of lime avaiiable for
evacuation and, therefore, the fire hazard imposed on the occupants, will not be affected by the
proposed altemative solution.

Fire Brigade intervention
Assessment of the effects on fire brigade of the solution has been
mede to ascertain that the design doss not adversely affect fire-fighting activities.

above has that the spread of fire in most cases

.-:59.&3.:.!383:3-&.{!383 as a resull of the drencher-protected glazing and
automatic sprinider system provided throughoul the building. The refiabiity of sprinkler systeme In
Austrakia results in fire brigade intervention being required in the large majority of incidents to only
address ocoupant evacuation and fire-fighting during occurrence of small, controlied fires.

ltis only In the rars case of a severs, uncontrolled fire, whers the ocoupanis have nol been able to
intervene with the avallable firet-aid fire-fighling equipment and spriniiers have not been able to
contain the fire that fire fighters will need to attempt to evacuate ocoupants that may have been
exposed to the effeots of the fire, howevar, the reliability of the eprinkier system has been diecussed
previously as being in excess of 95%.

Due 1o the mitigation of fire spread, as discussed, fire brigade intervention activities will thersfore not
be adversely affected by the proposed altemative solution, Involving the subject varistions in FRLs to
the stair and lobby fire compartmentation.

SUMMARY

The above that the glazed barer

the ground floor entry lobby of the s (_...S.Ee_nim.n_ 2 a i:lv‘as:_o._&w-_!agﬁ._

sprinkler system to the building is 1o facilitate &i fevel of flre and life salety in

iiai._e:lixo...iuvi&usio- the ground fioor SQ_SS&:.. swim school and Stair 2
drencher glazing.

=.-:ta_aiooi§__§=. e proposed design will satisfy the acceptance criteria nominated for
this assessment in section 9.

Raport No. 20064700-APTO1-8
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the opening for not more than a few seconds me they evacuate past the opening. It is tharefors
expected that the subject drencher protected openings 1o Stair 1 would be capable of mitigating the
raciam heat to evacuating occupenis and alowing sufficient lime before occupants are affectsd by
erythema.
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Figure 125 from SFPE of Fire
The provision of an appropriately-designed glazing system, with

therefore expected to be capable of restricting the spread of fire by modes ol _n_E. conduction \
convection (physical fallure of the barrier) or radiative heat flux.

In stgiii?ggimaiggr-iﬁag_ﬁlg.gig
operable” glazing, as noled in the drencher system's installation brochure™. However, the design wit
feature moveable glazing wlements (.. doors) bul I8 not 8XPecisd to altect the performance of the
drencher system as the doors will be subject to the requirement for automatic closing after initiation
of a fire alarm.

In addiion, within ntoso.go:g_iq:_sogs_ cl!lﬂiwsfﬁeiis.-:l:giao

such as to an open plan space or {0 adjacent areas.

Note that as the buliding will have a rise in storeys of only three, being well under 25 metres in
effective height such that it is not considered to fall within the definition of a high-rise structure, firs
salely risks relating to the “number of storeys”, as refemed (o in performance requirement CP2 (i.e.
reduced provision for extemnal access for fire fighlers eic), are not present in the design and do not
require further consideration.

Note aiso that the glazed bounding construction is non-load bearing, failure of the construction will
not directly affect the performance of any of the buidings structural slements.

L] Tyco Fies Products, installation brochure TFPE20 T Spri
Horizontal and Pendent Venical Sideweal™, ...«B?gn(igo
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ALTERNATIVE SOLUTION 3 - EXTERNAL WALL LINING

ATORSSMENT CATRMA
Table 13.1 provides a summary of the criteria for consideration as the basis of this Altemative

Clause G1.1 of The BOA refers 1o Clawse 3.1(b) of Spec. C1.1 which sipuieies
Appicatle Clause 2.4(a)(i) of BCA Spec. C1.1 & Clause C1.10 stipulates that Eninge /
atachmens o exterral wal are e ' compy Wi e e hazara

ion .10.

i!ﬁissgggtig
Proposed @) The provision of Danpalon, and Alucobond Pius as ciadding to various parts

Atemative of the extemal walls, which have not been lested as "non-combustible” in
Sohution accordance with >w 1530.1; and
(8} The presence of an automalic sprinkler system within the building, except for
the QS:_ school.
BCA Qu based on BCA A0.5(b)(i) “formulating
assessment >=-=5=<-mc.§o ito._oo.._v-oo!_.ss!vwa rmance Requirements” and

method sawx__v “other Verification Methods".
Based on an absolute assessment, the method of analysis to be undertaken wil

analysis on the presence of a sprinkler system throughout the building (except for the
swim schoot), the location of the wall inings and ths proximity of the watl linings

1o other combustibles and occupants.
accepiance criteria are to be utiised, whereby:

@) The potential for fire spread o and from neighbouring bulkiings via the

Acceptance external walls will be mitigated by way of the design and location of the

criteria proposed linings.

[(}] ;gé.iaigggtaginggt&g.i

design and location of the proposed Enings.

|Performance CcP2.

The relevant sub-system from the Intemational Fire Engineering Guidelines™ are

considered 10 be:
IFEG sub- *  Sub-system A - Fire Initiation and Development and Control
systems *  Sub-system B - Smoke Development and Spread and Conirol

*  Sub-system C - Fire Spread an impact and Control
s Sub-system D  Fire Detection, Warning and Suppression

Board, ABCB, Fire Edition 2008, Australian Buliding Codes

Board, Austrakia, 2008.

Waringionive



Page 7ol 170 Page 780l 170
conirol the outbreak and spread of fire for at least 85 per cent of incidents where the fire is of a size
132 Fing ENGINEEAING ASSESSNENT that is sufficient to activate the spriniders.
A non-flashover fire, being one that is either insufficient in '53!82!05-!19_.; or
1321 dtent of the BCA DtS Provisions for Fire Hazard Properties one that is able lo be controlled by the sprinkler sysiam, would result in relatively low enclosure
Specification C1.1 of the o>s._a.uas§ o Bmit the combustibility of a number of elements .!c-aa.is_..s!_ﬁa
of conetruction for bulldings of Type A construction. plus. panel lining, the non-combustible (aluminium) cladding
relating to the i chﬁau_iﬂ:uu-i&sgiuﬂu.&u_ﬁ i-uatnslg!wrgi‘g&anﬂtﬂci {urther kmiting the possibily of ignition. The
ﬁao.:_a-vaa.!:os sloreys in the same building and the potential for fire spread between Alcabond Plus s aiso cladded onlo concrete, mitigating the risk of fire spread into the building.
buildings. It is also that the of a fully fire ing Is Jower during occupied
As such, the performance of :. @ design (0 be assessed hereunder is :-a.-:o the abifity of the hours, gssav.‘-aone.:-_innﬁaggaggxciéo!z-ai.niaiaz_a
combustible extemal walls to avoid the spread of fire between storeys and from the neighbouring or raise an alarm during the early stages of
lotments. gnﬁ.ﬁm&:&&%!i«f influenced by the expecied low fuel loads. The
n-lsos—s ing is assembly related (i.e. typically dining, social aciivities and educational
1322 Proposed ANernative Solution ig._ﬁg_svﬁsfﬂaﬁxi the use of the subject bullding primarily
The propossd alternative solution ts based on the provision of Danpalon and Alucobond Pius o form relates 1 school, lobby areas inge rooms having minimal combustibles and fuel
pant of the extemal wall, which have not baen tested as “non-combustible” in accordance with AS foad. Fusl loads within the swim school may comprice fixed fumiture belng the reception desk, chal
1830.1. and benches.  Fumishings typicaly -So.-i with the majority of class 8b assembly buildings,
comprising tems such as tables, chalrs and kitchen equipment will theretore be limited.
It is noted that the Codemark certification for this product stales that when uaed in buildings of Type
A Construction, the buikling must be sprinider protected throughoul, as shown in Appendix G. The Eire o Sublect Develooment inftiating Extemally

subject development is sprinkiar protecied throughout with the exception of the swim schoot tenancy. The Ikelihood and potential development of an extemal fire that involves the wall Inings of the
subject building will be minimiged by the o-Qi:o?. res:

o The area immadiately around the buiiding to the southem gtao&oi circulation and
-8.388. reslricting the ability for storage or accumulation of rubbish within immediate
proximity of the fagade.

*  The area immediately around the building to the northem facade comprises landscaping and Is
generally non-acceesible to occupants,

®  The sasism facade where the Alucabond Plus is proposed is only over a single level on the
topmost stoney. Fire spread between levels is there!cre mitigated based on the fire dissipating
above the rool.

it should also be noted that the risk of a fire originating on an extemal wall of the building is

statisically very low. Data from NSW Fire Brigades for fires over the period 2005/2006 indicales that

of the 458 fires initiating in shop/store/olfice buildings, just 3 per cent (13 fires) featured s the “area

of origin” the exterior wall surface (for the period 2006/2007, this fell to 2 per cent, or 11 of 486 fires).
1824 Fire Spread Between Bulidings

The rigk of fire spread g between is largely upon the following factors:

@  the likely size and severity of a fire, which, in tumn, is infksanced by fire compartment size, fuel
load and fire suppression systems.

(i)  proximity ko neighbouring properties

(i)  the extent of openings in the axternal envelope of the building
Thess factors are reviewed hersunder.

Fie Soread from Neiohbouring Buicioos

As discussed within Fire Code Feform Cantre Project 31, the original intent of control of exterel wall
combustibility was not ikended o address direct lame impingement from adjoining bulldings but to
address radiant heat exposure only.

There is minimal sxposure o adjoining properties for faciltation of fire spread, as the proposed
‘development adjoins:

- a public roadway to the north
«  the Stage 1 development io the east
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. the southemn neighbouring building located 10 metres away from the subject buildi As discussad above, the extent of exposure of neighbouring buildings 1o a fire in the subject building
" nd hd will be largely dependent upon the severity of conditions possible within the building envelope and
the ensuing compartment temperatures and extemat laming possible through the exiernal openings,
these being influenced by the presence of an automatic sprinider throughout the buliding with the
excepiion of the swim school. As the building is 10 be siled approximaiely 10 metres from the
s

bumer being at 100 kW from 1-10 minutes and 300 kW at 1 10-20 minutes, (_55.3!!:35!
a-!ci&goon. .:.ovavonon .dtsilaioo%! oooii_:oti 24(a)(i) of
Specification C1.1 in relaion to the fire hazard

1326 impect of Proposed Danpaion and Akucobond Location on the Risk of Occupant Evecustion

it fi L an
building except for the swim school, the low fuel loads expected within the swim school and the
concrete walls behind the proposed wall linings which contribul he unlikelihood of impact
‘occupant evacuation.
Furthermore, in the uniil kely event where either the or Pus ae
exposed 1o a fire which results in smoke development and spread from the subject walt Kinings,
amoke is expected to be dissipated extemally without building up within the buliding enclosure.
3.2, l-is!ii!
above has that the spread of smoke of the wall Ining is
a fire in another buikiing. iixxilgii&i.lvﬂhgigisgé
The polential for the spread of fire by way of radiation is dependent Upon the locations where eystem throughout the bulking, with the excepion of the wim echool, the low fuel loads to the swim
combustible inings or furnighings may be found. The propensily for spread from a neighbouring ﬁaﬁtﬁgﬂlsﬂorg%&ig the spread of smoke
buliding via radiant hest is thersfore unaffected by the inclusion of the proposed, Alucabond and
Danpalon wall kining, based on the potential for exposure of combustibles at the facade locations R is only In the rare case of a severs, uncontrolled where the Danpalon and Alucabond is
being mitigated via setbacks of the neighbouring property and the wall linings being clad onio exposed to a fire which reeults in smoke development and spread from the subject wall lining.
concrete construction. Further to this, the lack of any limitalion on size of extemal openings in the However, as discussed above, smoka is expected (o be diszipaied il the mateda) falls during a
subject extemal walls is expecied 1o be the goveming tactor in relation to the potential for fire spreed and results in an opening forming in the extemal wall where it is located, to avoid it building up within
_aaniigaagﬂanastoisais fire verticaly along the external the enclosurs as il would in an normally unventilated part of the building and is not likety to impact
n&n.&._.!- -.ivoixslg.a; ikmigi_ﬂ.o!!u.. fire brigade intervention.
Project 2 B-2{6), which indicate thai a fire in te subject bullding is kely 10 resull in a greater
exposure severity than a fire in another bullding: 33 [ —p—
“Exposure of combustibie cladding © a fire source feature (8.g. exposure due to fire in an The sbove that for the and
adiacent buiiding) is also uniikely to be & governing consideration for vertical fire spread as the Plus wall lining within the building, the potential for iao-_._ ire spread and the potential for fire
expected received heat fuxes on the ciadding due to a fire source feature are iikely to be less iggﬁiifgg the presence of an automatic sprinkler system
than that produced by a external window fire plume in s.i!:is.!l Thus addressing 10 throughout the building (except the swim school), the location of the wall lining and the proximity of
:gilig“nv window phane is ikely to also deal with vertical ie the wall Fining to other combustibles and occupants.
spread resulting from an ignilion o an adfacent fire source feature.” is o thet the nwil the e citeria for
As a result, the combustibility of the proposed wall iinings is not congidered to have an impact on the this assessment in Section 9.
propensity for fire to spread from neighbouring buildings to the subject development to facilitate
vertical fire spread.
Nole that in relalion 1o the impact of fire suppression sysiems, the buikiing’s fuel load and the fire
comparimen size, these factors do nol affect the propensity for fire spread from the neighbouring
buildings, only to the buildi ‘which is to by balow.
Eire Sprasd (o Nelohbouring Buidings
For the uniikely case involving a fully fire, the of the extemal
EBB:!&B %!agaig%lig?lsg&
* Fire Code Reform Centre (FCAC), Project Report FCRC PR 00-03 *Fire Performance of Exterior Gladdings, FCRC Project
2B-2, Fire Periormance ol Materials, Fire Code Ressarch Reform Program, FCRC, Aprll, 2000.
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14 ALTERNATIVE CO..L.:OZ; NON-PROVISION OF FIRE-ISOLATED STAIRWAYS AND ton
y The relovamt sub-system from the Fire ane
SEPARATE RISING ANO DESCENDING STAIR FLIGHTS conaiersd o b: ’
A ¢ Sub-system A - Fire Initiation and Development and Control
4 IFEG sub- +  Sub-system B - Smoke Development and Spread and Control
.go"__._ provides a summary of the criteria for consideration as the basis of this Allemative systems o Subsystem C - Fire Spread and Impact and Control
. s Sub-system D - Fire Detection, Waming and Suppregsion
Table 14.1 - Assesament criteria s Sub-system E - Occupant Evacuation and Control
Consideration | Criterion ®  Sub-system F - Fire Services Intsrvention

Ciause D1.3 of the BCA stipulales that for Class 5 10 9 buildings, every stairway Relevant

serving s a required exit must be fire-isolated uniess it connects, passes performance DP5 and EP2.2.

._.a:o: r passes by not more than three consecutive storeys if the building has i

Applicable BCA |8 sprinkler system,
DIS provisions | Clauge D2.4 of the BCA stipulates that if a stairway serving s an exit is required

1o be fire-isolated, there must b no direct connection between a flight rising from ENGINEENING ASSESSNENT

s‘-s.%co.oi. :lgi{n.!-o_-oﬂhos oad or open space and a flight 12 Fare
rom & slorey below t
421

The i alive soNTon e on: intent of the D1S for Fire isoiated

@  Stair 1 which is not fire-lsolated and does nol leature separation via rising The BCA DiS provision for the protection of stairways relates to both the nature of the occupancy
and descending stair fights and the number of storeys thal occupants must pass to reach a final exit from the building.

P ® mﬁ.»iﬁ:& Fﬂ.ﬂeﬂhﬂi&lifea Separation via rising The Guide to the BCA™ states thal the intent of clause D1.3 is:
Toposed desce r i
Allemative (if) The pressnce of an sulomatic sprinkier system within the buikding, except To indicate when fire-isolated stairways and ramps are required to enable safe egress in case
Soluion for the ewimschool; of & fre.
between The BCA generally permits two storeys to be connecied via non-lire-isolated siairways and three
e ovan gy raton provide the stainways and basemant sioreys In the case that the building is sprinider-protected throughout or fire seperation of the
© O traveling & of two levels to evacuate. stairway. Where an additionel storey |s served by a stairway, the BCA addresses the additional ime
o id d required for occupants to svacuate by the sffectiveness of the sprinkier system in oontroling the fire
BCA Qualitative and quantitative analysis, based on BCA A0.5(b)(l) “is shown to be at or minimise the potential for occupants to be exposed 1o fire and smoke during evacuation.
Sdsscament  |least squivalent o the Deemordio Satiely Provisions” and AD.9(c) “Comparison The Guide 1o the BCA™ states that for a Class 5-9 buiking, other then Class 9a:
An extra storey of any classification may be included under certain circumsiances where the fire

i omparNive essessien, ihe Methods of analysis (o be undenake risk associated with the extra storsy is low. The circumstances are:

() Determination for the potential for fire and smoke spread via the stairway ¢ where the exira storey is used for & 2%5232!&5238! In Class 2
gnﬁ!—i%;n.&ﬂi?iii fights, based on buiidings & carpark ususlly represents a low fire risk, and is unikely to have many
the fire compartmentation provided from the basement carpark level. gf&i&?ﬁﬂl%ie‘!ﬁ-igﬂﬂegs‘

buiiding only consists of a Class 2 bukding and a carpark. The buiiding may slso include &
Methods of ® %ﬂo“ﬂlﬁlﬂh&giﬂﬂﬁaﬂrhﬂ_&ﬁ . Class 3 part, however in such a case, the Class 3 portion of the buiiding would control the
analysis storeys to evacuats. number of storeys connected by a non-fire-isolated exit (see comments on D1.3(8)(H)); and

i) Comparison with a BCA IS design comprising a thres-storey, sprinklered | *  where the buiiding coniains a sprinkier system. This concession recognises the ability of
building complying with D1.3(b)(i)(A) and inter-connection of three storeys %i!gﬂgnsggésf
Srial;agluwi-i occupants ko escape; and

{v) Review of the abili _Rgsﬂ!icﬁ!.e:.i:l!u_ durii wheve the exit is separated from the extra storey by waks ha an FRL coneistent with those
fire in proximity to the stairway, based on !._t-s_i_a-azﬂ;&;hs iﬁif-u&u&ags.n:luﬁugw«c Qiﬂimln!-sait:E!mmh
the traneparent (giazed) stairway construction. 5&1%!\5!&333.5:33?%&%8282

ogress lor that siorey, e‘i!i'i the fire risk associsted with

A comparetive acceptance ciiterion is o be adopted, whe the proposad

| Shorios sehsbon o o1 i ecupvairs 1o (8, vor srvater ) o o e the extra storey.

éﬂaﬁ:ﬁ:ﬁgiﬂﬁﬁg o The Guide o the BCA™ states that the intert of clause D2.4 is:

smoke spread between sioreys
Accepiance and between rising and descending fighis will be mitigaled, based on To minimise the risk that an occupant mistakenly passes the lowest storey providing escape
the fire separation provided al the bassmant level; and when svacuating.
(i) the potential exposure of to fire a8 l
nlﬁ:-ii&i E&S?i&a_ﬂu«;ii!}s
%0 Codes Bourd, ABCS, Fire Editon 2005, Australlan Buliding Codes

91 Australian Bullding Codes Bowrd {ABCB), Guide to the BCA 2014, Austraia, 2014.
a» Eggg.‘g.gsnlwﬁ)g..;sz
.u E'_ gg

Buking {ABCS), Guide 10 the BCA 2014, Australla, 2014,
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1422 Detalts of the DiS-Comphient Design Benchmark -
The DS design is besad on the following provisions: I\\\\n\\\\
()  athree-storey, sprinklered building complying with D1.3(b)(i)(A); .
()  the inter-connection of thres storeys by intemal non-fire-isolated stairways; and b [~
()  an automatic fire sprinider system being provided the bullding, ss above. I el ~—_~ ﬂ ” _—.q
pes
] [
Fire separation’
provided batween stalr
m - and basement carpark

Figure 14.3 - Proposed alternative sokution

14.24 Fire and Smoke Spreed
BCA-DIS .
Sooroic or sesestmon i he prpouelceekg T BOA DIS comptent decgn wokd compriss
scenario for assessment of ihe propos: n. iant design comprise
142.3 Detalis of the Proposed Alternative Solution non-fire isolated stairs connecting three storeys.
The proposed alternative solution is based on the following provisiona: An autometic sprinkier system would J installed throughout the bullding, mitigating the risk of
0 i significant fire development and spread in the event that control is unable o be faciitated by the
(0] .._._cwlusn..l_a {Stair 1 and Stair 2) which does not leaturs separate rising and descending stair ) prior to arrival el 4 by fire{ crews.
W) presance sysia! buicing: Fire severity within the building would primarily be influenced by the performance of the sprinkler
G The of an automatic spenkder m within the o systam, which, based on the statistics diecussed previously, is expected to control the outbreak and
@iy  The 2 hour fire separation provide between the stainvays and basement carpark level, as spread of fire for at least 85 per cent of incidents where the fire Is of a size that is sufficient to activate
shawn in Figure 14.3; and the spriniders.
(iv)  Occupanis travelling a maximum of two lavels 1o evacuate, as shown in Figure 11.2. Altemative sokgion
Referring to Figure 14.3 the fire-isolated Stair 1 and the non firs-isolated Stair 2 extends from the
bessment carpark level {0 the highest level of the building. Howsver, the slairs are provided with 2
Rising and desoending hour fire separation from the bassment carpark, such that the etairs do not directly connect more
Stair2 Level 2 Stair 1 fights from Stair 1 than three sioreys.

‘entry doors on Ground Similarly to the BCA DiS-compliant design, an automatic sprinider system forms part of the
Floor alternative solution. A high level of performance can be associaled with the sprnider system, as

Level t previously discussed.
The risk of fire and smoke spread via the subject .ﬂ.i« 8 Is therefore limited to three storeys for
n.

Figure 14.1 - BCA DtS-compilant benchmark design

1425 Qccupant Evacuation

Besemont carpacking The asseesment above demonstrates that the risk of the spread of fire and smoke to ihe subject fire-

isolated exit stair is Imited to three storeys only, as the basement carpark is separate — this is similar

N Fire separation to the benchmark, DiS-compliant design, whareby a non-fire isolated staiway can serve two sioreys
provided between stair and an extra storey of any classification given that the bulkfing is sprinkier protected.

and basement carpark in both the BCA DIS case and the solution, will be
Ius‘.buvil!l—.ig iﬂ_is.gg-ae.__s:ao.-%etigeazlas-o:_io&:eoogu.o.
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Figure 16.2 - Open layout of basement carpark
The total time is to be the

of detection time, pre-movement time

and movement time. In this case, the only variable is the detsction and movement times (i.e. pre-

ime is tobe In both
Detection Tkne

For the occupants located within close proximity of a fire, fire detection is expected to initially cocur
&8 & resull of receipt of a clear visual cue and occupants are Prompled 1o evacuale prior o the

acivation of the fire detection system. Conversely, for a tire occurring al a more remote
detection is expected (o initially occur as a result of receipt of an automatic cus from
waming sysiem, initiated by the firs detection system.

As the automatic detection time received by the remote occupants will be longer than the

point, fire
occupant

detection

time of occupants within proximity to a fire, the automatic detection me will be used as the basis of

the assessment.

For Class 7a areas. the BCA DiS compliant design coneists of an automatic sprinkier system with
standard response sprinkier heads throughout the car park levels. To provide quicker detecion time

and controt of fire, the allemative solution is to provide (ast-respones sprinkler heads. For

r ordfinary

hazard sprinider classification ulliksing & sprinkier coverage of 12 m?, this gives an approximate radial

distanoe 1o the first row spriniier heads of 2.5 metres (as per AS2118.1-1999), The detection imes
are summarised within Table 15.2.

?Elnlg!agi BCA DtS compliant design, the occupant waming
to inchude an function and sound pressure level.
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As previousty mentioned in section 6, a review of fire statistics in car parks'™ by BHP Melboume

Research Laboratories (MRL) has §=& the following:

. There have been no death or serious injuries recorded for fires in car parks in Australia.
. The American lron and Stesl Institute (AIS)) survey of US and Canadian car parks has

indicated that fire safety risks within car parks are not significant, as there has

been no

recorded loss of life from a fire in a car in the car park over a survey perod of 60 years. Car

parks ars generally not a source of death or psrsonal injury.

. The National Fire Protection association analysed fire loss from US and Canadian car parks
from 1982 to 1988 and concluded that there is an exiremely low fire safety hazard in car

parks.

. The referenced AISi report concluded with the following statement “Il is clear from the
available fire record that fires in car parks represent Mtie risk to ife or of injury, and very low

:.!!.Q.oo! gg&-i!&gsai;i_ this type
for fire should not be

of bullding.

Based on the active ._iua.oo._ system baeing installed for __tEuTo-E_E._a fire hazard related
1o variation of travel distance between aXernaiive exits such as the risk of exposure to the prodicis of
combustion, inchuding elevaied lsmperatures, toxic gases and levels of visibility is aleo considered to

be similar to a BCA DIS compiiant design.

With reterence to the assessment presented above, the total evacuation time to reach an altemative

exit for the allemative solution is expected to be shorter than that associated with the

BCA Dis

compliant design. Thus, the level of safety during the travel distance by way of the proposed fire
salsiy strategy that forms the basis of the altemative solution is considered to be et least equivalent

10 that of the similar BCA DIS compliant design.
Note that as the building wik have a rise in storeys of only three, being less than 25

metres in

effective height such that it is not coneidered to fall within the definition of & high-rige structure, fire
safety issues relating to the “height of the bullding”, ae refered 1o in performance requirement DP4.
(he. reduced provision for exiemal access for fire fighters efc), ars nol relevant to this
--ol:ia Furthermore, sithough a part of 5- buiiding is situated below ground level (i.e. the
carpark), fire safety issues relating to “whether an exit is trom ... below ground lever’, as refe) :-a o
in periormance requirement DP4 (i.e. & vo.!s_-_ lack of external access to a a.-.:li ares,
potentially minimal extemal ventiiation eic). are not directly affected by the assessment as the
carpark I8 not required to be provided with fire-isolated exits, and the risk of fire and smoke epread to

the exits has bee! as being to the
1828 Fire Brigade intervention

Assessment of the effects on fire brigade intervention of the subject, exit travel distances and
distance between altemutive exiis has been undertaken, in order to ascertain that fire brigade

BCA DtS-compliant design.

Intervention sctivities wik be at least squivalent to that of the similar BCA DtS compiant design.

The Guide o the BCA' states the intent of BCA in relation the maximum distances betwsen
allemative oxits is “to improve the level of safety when evacuating”. In terms of hazard lo the fire-

fightsrs, variation to the distance between alemalive exits doss not affect fine brigade intervention
Sas__.-ﬂ_._.as.oo!.euu.‘uns=‘_§3ﬂ§&_5:_=539..3as=§-8§-.&

The most likely fire scenario is based on a sprinkier-controlled fire within the car park, which involves
containment of fire to the region of fire origin such that the building is not affected siructurally. The

extent of fire-fighting activitiee required in this instance will ba minimal, with the objective of
he

!::Ian-v._aa!iaiae.. 0 contain and extinguish fire", as stated in t
BCA'™. This is further elaborated stating that:

Guide 1o
When an automatic fire suppression system operates, it not only controis or limits the
before the

giig;g?pssgi?i-réi
brigade amives at the buiiding.

As such, the abibity for fire-fightera to carry out fire-fighting operatione is at least squivalent to that of

the similar BCA DtS compliant design.

101 L.D. Bennetts, LR., Thomes, K.H., Amand, D)., Proe and R.R Lewine, “Fire in Carparks”, 8HP Melboune Research
Laboratories Feport Number MAL/PSE6/78/006, August 1989.
102 Australian Bulidivg Codes Board (ABCB), Guide to the BCA 2014, Australla, 2014.
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As the siternative solution features a voice messaging system, a pre-movemeni time of 3 minutes is
considered suitable. This ¥me was taken .aaﬁ-!no._n.aslwmvmluigsioea&
verbal meesaging being available in addition to the standard alarm tone.

As the BCA DtS Design design ano system, a pre-movement
time of 4 minutes I8 considered suitable. ._.I-._:lsi-g from Table 3-12.1 of the SFPE'®
bassd on & standard alarm tone.

The pra-movement time is expected to b equivalent in both cases as ksted in Table 15.3.

The movement time is the time interval between the commencement ol evacuation and the
ocompletion of evacuation (o a specified point. In the event that an exit is unavailable for egrees, this

i with the times to reach an altemalive exit. The total travel
distance measured through the point of choice is 100 metres for a BCA DtS compliant design {i.e. 40
metres to the nearest exit and 60 metres to the second exit) and 185 metres for the alternative
solution (1.e. 65 metres to the nearest exit and additional 120 metres to the second exit).

With reference to Appendix A the movement times are govermned by walking time to reach an
altemative exit, as summarised in Table 15.4 below. Note again that the calculations allow for travet
ol the way (o the first sxit and then back to the second exit, which is considered uniikely to occur in
practice, dus 1o the open plan nature of the carpark.

Table 15.4 ~ Movement time

BCADS 8] Anernetive Solution (s)

155 [

.

In terms of the evacuation timas within the basement car park, the provision of a voice messaging
system and fast-response sprinkler heads when compared 1o the standard respones sprinkier heads
provides quicker detection ¥me (for those who are not in the vicinity of the fire lo receive a direct cue
and promptly move away from the fire), hence resulting in a smalier fire size. Furthermore, the
bassment car park levels feature an open layout with various egress paths around or through the car
park spaces is possible whereby the occupants are uniikely to be trapped by the seat of the fire.

Comparison of the evacuation Esluo.i-o a BCA DtS compliant design and the proposed

Solution are in Table 15.5 balow.

Ahemetive Solution (s) |
Detaction time = 284
Pre-movement time = 180
Movement ime = 84

Total « 558 seconds

?wﬂvmglﬂ‘gi 3rd od, National Fire Protection Association, US, 2002.

the
the
fire
fire

3rd ed, National Fire Protecion Association, US, 2002.
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The that the time arising from the proposed
gﬁi’ﬁii.ﬂi%%??éi.ﬁ:?i&s‘g
solution is at least equivalent to that of the similar BCA DIS compliant design.

ft is therefore considered that the proposed design will satisty the acceptance criteria nominated for
this assessment in section 9.

Wasingionire
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ALTERNATIVE SOLUTION 8 - EXIT TRAVEL DISTANCES TO A SINGLE EXIT (TENANCY G3

ASSESSMENT CAITERA
Table 11.1 provides 2 summal he criteria lor consideration as the basis Alternative
Solution.
Table 16.1 - Asssesment criterla
Eg
Appiicable BCA Clause D1.4 of the BCA stipulates that no point on a floor must be more than 20
DIS provisions m from an exit, or & point from which travel in different directions 10 two exits is
avail
._._iuavowoanso mative solution is based on:
() travel distance of u vﬁnm otres to the single exit in ieu of 20 m
(¥) A building occupant ] featuring an voice
Proposed messaging function; Y
Atiaraaiive (W) The presence of an automatic sprinkler system;
(iv) The low population expecied within the mezzanine; and
{v) The open-plan layout of the mazzanine which provides maximum visual
access to exit location
BCA Qualitative and quantitative analysis, besed on BCA A0.5(b){¥) ‘s shown o be at
assessment least equivalent 1o the Deemed-to-Satisiy Provisions® and A0.8(c) *Comparison
method with the Deemed-to-Satisfy Provisions”,
Baged :-Saﬁniﬁnﬂizia._zas_gao.-%-i_-S:ﬁa-
iow of the time of from Tenancy G.3
Eligaleav”.-&saﬁiwosg and a similar mb) (1]
of om_ﬁ-ia.-ﬁ“_:ehiga
analysis Detactior
® _u.t.:ga.i._:t. . based on pre-movement time from PD 7974-
62004').
(#) Movement time (i.e. based of and
Gwynne and Rosenbaum' Ev
A comparative acceplance criterion is Suoinoll_ being thal the occupant
ion ime for the mee__o: from the subject
critecda mezzanine is at least equivalent 1o (i.e. not greater than) that of the benchmark,
BCA DtS-compiiant design.
The relevant sub-system from the i Fire
are considered (0 be:
s Sub-system A - Fire Initiation and Development and Control
FEG sub- *  Sub-system B - Smoke Development and Spread and Controt
systems *  Sub-system C - Fire Spread and impact and Control
*  Sub-system D - Fire Detection, Waming and Suppression
Sub-system E - Occupant Evacuation and Controt
Sul ~ Fire Services inlervention
Relevant
performance | DP4 and EP2
[roquirement

The SFPE Handuook of Fire Protecsion

Enginearing. 48 edition, Netionml Fire Protection Associstion, Quincy,

Inatiugion.
1 g:'w.-)<ll§ Wi‘-.asl%!&!ﬂ! ‘Assassing Emergency Movement, Section 3-

Figure 16.1 - Open layout of warehouss mezzanine (Level 2)

Occupant Evacustion

oﬁggg Egg;!aul!g&ii
with travel distance

gggﬁ =t§=! gs 5.5!!8:.. features an aquivalent
floor area, fuel loads, occupant characteristics and fire acenarios.

The travel distances specified under BCA clause D1.4 E-go:sto..!-n!taﬂiso
g?ggiﬁaicig% for Class 2 & 3 bulkdings and

in
exit needs to a.-ocnz jor evacuation. 129-!.38_.‘:6 :.-moxgm!guei&ucl
travel distance 1o an &xit of up to 20 metres.

!I E.lt © be the ol detection ¥ime, pre-movement time

and movement time. In ii?gglfga!&g?’?’!!
tme is o be

Defection Time

For the occupents located within close proximity of a fire, fire detsction is expected to intially occur

as a result of receipt of a clear visual cue and occupants are prompied 10 evacuate prior io the

ackivaiion of the fire detection system or sprinider system. Conversely, for a fire occuring at a more

remote point, ire detection is expected 1o inially occur as a result of receipt of an automatic cue
from occupant warning system, initiated by the fire detection system or sprinider system.

For Class 7b aress, ?55&8:‘!:3&:8; 15!3:!8.!}-;559

f!n?ggr?gégtsxg!g%
messaging function.
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FIng ENGINEEIING ASSRSSMENT

Intent of the BCA D1S

Limitations are piaced on the maximum ggg!ﬁii 0 travel In order to

reach a “safe” place, such as an exit stairway or a final exit doorway 10 open space.

._..‘a:i.?ows rovisions, in part, attempt fo limit the exposure of occupants 1o a fire by

travel The potential for occupants within the floor of fire origin

1o be x| vooon the fire is addressed as follows:

* In relation io being trapped by the seat of the fire, kmitations are placed on the maximum
iravel distance along a single @xil path prior to a point of choice between exits being reached.
The provision of multiple exits maximises the choice occupants have in the case that one exit
becomes blocked.

*  In relation to being exposed to the products of combustion generally, imitations are placed on
the maximum travel distance to an exit from the storey, as well as the meximum travet
distance 10 an akemative exit, should the closest exit be unavailable.

The Guide to the BCA'™ supports this viewpoint, stating that multiple exits are specified for the
following reason:

To require that if an exit is Inaccessible, access (o any required allemative exit must be available
within a reasonable disiance” and “Where & building requires multipie exits, the exits.

Further, the provision of multiple exits is considered to:
maximise the choices of a person evacuating, in case one exit bacomes biocked.

for Exit Travel

Detalls of the BOA DS Compliant Deeign

A BCA DtS compliant design wil be used as the *base case” scenario for comparalive assessmen of
the proposed design. .:.o_!i_o_ fire safety performance measured for =..wo>9m8=€-
.._lis_-u. againet the or the

The BCA DtS compliant design for the building would comprise the following:

{)  Travel distance to the nearest exit of up to 20 metres within the warshouse mezzanine;
{#) A buiding occupant waming system with no voice meesaging system; and

(&)  An automatic sprinider system.

Detalls of the Proposed Alternative Solution
The proposed Allerative Solution will comprise the following features:

() A building occupant waming system featuring an automatic voice messaging funciion;
(i)  The presence of an automatic sprinider system;
{v)  The low population expected within the mezzanine; and

(V) The open-plan EE:‘:‘E;?S&:ISESE:! visual access to exit
location, as shown in Figure 18.

As the altemative solution lsatures a voice Messaging sysiem, a pre-movement time of S minutes is
considered sultable. This §me was taken from Table 3-12. _R?ﬂmiisg
verbal messaging being avallable in addidon 10 the standard alasm tone.

?E§oﬁ§8§§=§§t§i.8§ii§ Iﬁ.
| . [ n

The movement time is the time interval between the commencement of evacuation and the
completion of evacuation to a specified point. The travel distance measured to an exit is 20 metres
for a BCA DtS compliant design and 25 melres for the altemative solution.

The movement time for both cases are summarised below in Table 16.4.

foature gl}!—i?gs gsv.wis:‘! of the fire.

Comparison of the evacuation ic!too: a BCA DiS compliant design and the proposed
Solution are Table 15.5 below.

Based on the aclive fire protection sysiem being instaliad for the subject buikding, fire hazard retated
0 variation of travel distance to an exit such as the risk of exposure (o the products of combustion,
including elevated temperatures, foxic gases and levels of visibility is also considered to be similar to
a BCA D1S compliant design.

Nole that as the building wil have a rise in storeys of only three, being less than 25 metres in
‘stiective height such that it is not considersd to fall within the definition of a high-riss structure, fire
salety issues relating 10 the "height of the building”, as refemred 10 in performance requirement DP4

[y %uasno:!-x!:tg lor fire fighters eic), are not relevant Io this
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ﬁi}siiisggisaisligt and the risk of fire and smoke spread o
the #xits has been as being totl BCA DiS-compliant design.

Fire Brigade intervention

Assessment of the effects on fire brigade intervention of the subject, exit travel distances has been
undertaken, in order to asceriain that fire brigade intervention activities will be at least equivalent to
thet of the similar BCA DIS compliant design,

The Guide to the BCA'™ siates the intent of BCA in relation the maximum distances between
altemative exits is “to improve the level of safety when evacualing”. In ferms of hazard to the fire-
fighters, variation 1o the exit travel distance does not affect fire brigade intervention activities during
the set-up phase of the incident nor affect the time required to undenake ssarch and rescue.

The most likely fire scenario is based on a sprinkie)
involves containment of firs to the region of fire arigin ncsssssuiaé_...gn._.g
structurally. The extent of fire-fighting activites required in this instance wil be minimal, with the
objective of the -:s.:!a sprinider system being “to contain and extinguish fire”, as stated in the
Guide to the BCA'®, This is further elaboraled stating that:

When an automnatic fire suppression system operates, it not only controls or imits the fire
development, but statistics show that, in most cases, the fire is extinguished belore the fire
brigade arrivee at the buliding.
As such, the ability for fire-fighters to carry out fire-fighting operations is at least squivalent to that of
the similar BCA DtS compitant design.

SUMMARY

The time avising from the proposed
§=§§3_§?g2?§-§=_-=§§§8i2?
similar BCA DtS compliant design.

1t is therefore considered thal the proposed design will satisty the acceptance criteria nominated for
this assessment in section 9.

172
17.21

1722

1723

Board (ABCB). 2014, Australa, 2014,
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The Guide to the BCA'®, in in digcussing the issue of travel distances pursuant to performance
requirement DP4, states _i_ the Intent of clause D1.4 is:

ﬂe:‘lalo?ﬁsagﬁv‘;gs?%%?!gcg

dtwo» the that wre required to travel in order to reach a
“safe” place, !o..l.:!=-i3n<e a final #xit doorway to open space. The BCA DiS Provisions
partly attempt to limit the exposure of 10 a fire by the travel

1o finat exit points.

The potential for occupants within the floor of fire origin being exposed to a lire is addressed within

the BCA as follows:

. In relation to being trapped by the seat of the fire, kmitations are piaced on the maximum
travel distance along‘a single exit path prior to a point of choice between exits being reached.
‘The provision of multiple exits maximises the chaice occupants have in the case that one exit
becomes blocked.

. In retation to being exposed to the products of combustion genesally, imitations are placed on
the maximum travel distance 10 an exit from the storey, as welt as the maximum travel
distance 1o an akemative exit, should the closest exit be unavailable.

The Guide to the BCA' states that distances to exits “are based on an assumption of what is

considered ‘reasonable’ distances to be travelled by occupants in reaching an exit”.

Detalis of the BCA DiS Compiient Design

A BGA DtS compliant design will be used as the "base case” scenario for comparative assessment of
the proposed design. .;of..o:_iullwﬂaao:.i:oo:l-!in.o the BCA DIS compliant
ﬁ_ﬁi? againat the for the

The BCA DtS compliant design for the building would comprise the following:
@)  Travel distance of up to 20 metres to a single exit;

{i)  An automatic smoks detaction system throughout the building (note that this nol required,
however, 1668.1 Is included for consistency); and

(iil) A buiking occupant warning system with no voice messaging system.
Detaile of tw Proposed Ahernative Solution

The proposed Altemalive Solution involves the following slements:
(0] travel distance of up to 30 metres to an exit in Keu of 20 m (note that an allowance has been

made for the office area to comprise two separate tenancies, as shown in Figure 17.1);
@i} Provision of smoke detection eystem in accordance with AS 1670.1-2004 to the office arees;
and

{iil) A building occupant waming system featuring an automatic voice messaging function.

113 Australian Buliding Codes Board (ABCE), Guide o the BCA 2014, Australia, 2014,
114 Australian Building Codes Board (ABCB), Guide to the BCA 2014, Australia, 2014.
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ALTERNATIVE SOLUTION 7 - EXIT TRAVEL DISTANCES TO A SINGLE EXIT (LEVEL 2
OFFICE)

ASSSSMENT CATENA

Table 11.1 provides a summary of the criteria for consideration as the basis of this Altemative
Solution.

Table 17.1 - Assessment criteria

Consideration | Criterion

Clause D1.4 of the BCA stipulates that no point on a floor must be more than 20

Appiicatle BCA m from an exit, or a poi . s i
point from which travel in different directions to two exits is
DIS provisions dable,
The proposed allernalive solution is based on:
{i) travel distance of up to 30 metres to the single exit in lieu of 20 m

vavoo-n
Altemative (i) Provision of smoke detection system in accordance with AS 1670.1-2004
Solution (iil) A building occupant waming system featuring an automatic voice
messaging function
BCA ‘Qualitative and quantitative analysis, based on BCA A0.5(b)(H) ‘is shown to be at
assessment least equivalent to the Deemed-lo-Satisfy Provisions™ and A0.9(c) “Comparison
method with the Deemed-to-Satisfy Provisions”.
Based on a comparative assessment, the mathod of analysis will compriss a
quantitative review of the evacuation time of occupants from Level 2 office
between the proposed Altemative Solution and a similar BCA DtS compliant
design, conelsting of:
Mathods of )  Detection time. (i.e. based on activation of automatic fire detection system)
W) Pre- time (i.s. based on pre-movement time from PD 7974-
6:2004""
iy Zoi_.!s time (i.o. u-J_ on and of
Gwynne and Rosenbsurn’’
>8=€-i-<o§§=u=e Is to be adopted, being that the occupant
Acceptance ‘evacuation kme for the propased Alternative Solution from the subject Level 2

criteria office is at least equivalent to (i.e. not greater than) that of the benchmark, BCA
DtS-compliant design.
The relevant sub-system from the Fire
are 83&!!. 1o be:

Sub-system A - Fire initiaion and Development and Control
FEGesub | * Sub-sysiem B —Smoke Development and Spread and Control
systems *  Sub-system C — Fire Spread and Impact and Control

e Sub-system D - Fire Detection, Warning and Suppression

¢ Sub-sysiem E — Occupant Evacuation and Control

s Sub- F — Fire Services Intervention

" ggagxgigisgigaaiigig =-Pans:
_.g»oear_.._.ae - et and ! o
[)

111 Gwynne, S. M. V. and

g.p?ﬁgi?gigg National Fire Prossction Association, 9!3
Massachusets, 2008, pp. 3-373-3-206.

112 Austrelien Bulking Codes Board, ABCE, intemnasionsl Fire Enginesring Guidelines Edition 2005, Austraian Bulkding Codes:
Board, Australia, 2005.
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Indicative inter-tenancy wak

T
; Exits to level 2 office ares  *

e

Figure 17.1 - Exits to level 2 office arne

Comperative Assessment

The Guide to the BCA staies that distances 1o @xits “are based on an assumpiion of whal is
considered ‘reasonable’ distances (o be travelled by occupants in reaching an exit”.

However, the distances specified in BCA Clause D1.4 are only based on the characteristics of the
occupants. The Guide to the BCA divides provisions for Class 2 & 3 buikdings from provisions for
Class 5 to 9 buikiings, based on the alertness of occupants (aslesp or awake) and the potential
confusion arising from being awoken during a fire alanm. For Class 5, BCA DiS provisions stipulate
that the cistance of travel to an exit is 20 metres.

For this itie that both the BCA DtS compliant design and the
propased allemalive soiution feature the same building design, This includes equivalent floor area,
fuel loads, total heat output, occupant characteristics and fire scenarios.

The total time is 10 be the ol detection time, pre-movement time

and movement time. In this case, the only vasiable is the detection and movement time (i.e. pre-
time Is obe inboth

Datection time

QOccupants are expected to receive a visual cue within a short period of time given the floor area of
the room. In the caee that a visual cue is not initially received, the lire detection system would provide
bulkding occupant warning in the initiation of a fire within the building.

The detection time for the Altemalive Solution is expeciad lo be shorter, based on the 10.2 metre
spacing of the with the px AS 1670.1-2004 system, which contrasts with
ﬂisusgiﬂi_i_:g_g_ -1988. The detection imes are summarised within
‘able 17.2.

Table 17.2 - time

BCA D18 ool | Alternative Solution 1

157 IGE ]
Bre-movement time
As part of the altermative solution, the occupant warning system is to include an automatic voice-
messaging function.

As the allemative solution features a voice messaging -ﬁ.u:..-ui._soiao:. time of 3 minutes is
considered suilable. This time was iaken from Table 3-12.1 of e SFPE'"® based on pre-recorded
verbal messaging being available in addition to the standard alarm tone.

As the BCA DiS Design complant design does not feature a voice messaging system, a pre-
movemant time of 4 minutes is considered suitable. This time was taken from Table 3-12.1 of the
SFPE"" based on a standard alarm tone.

115 The SFPE Handoook of Fire Protection Enginesring, 3rd ed, National Fire Prosection Associetion, US, 2002.
118 The SFPE Handbook of Fire Protection Engineering, 3rd ed, National Fire ggsg
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intent of the DIS for Exit Travel

Limitations are placed on the maximum distances thal occupants are required to travel in order o
reach a “safe” place, such as an exit stairway or a final exit doorway to open space.

.—s-a.i.e.-s!gnoi in part, attempt to Nmit the exposure of occupanis to a fire by
these travel The potential for occupants within the floor of fire origin
to be exposed 1o the fire is addressed as folows:

*  In relation to being rapped by the seat of the fire, Emitations are placed on the maximum
travel distance along a single et path prior to & point of choice between exits being reached.
gg& exits maximises the choice occupants have in the case that ane exit

* Inrelation to being exposed to the products of combustion generally, imitations are placed on
the maximum travel distance to an exit from the storey, as well as the maximum travel

distance to an alternative exit, should the closest exit be unavailable.

The Guide 1o the BCA'®® supports this viewpoint, stating that multiple exits are specified for the
following reason:

To require that i an exit is inaccessible, access (o any required allemative exit muet be availsbie
within a reasonable distance” and "Where a buiiding requires multiple exiis, the exits.

Further, the provision of multiple exits is considered to:
maximise the choices of & person evacuating, in case one exit becomes blocked,

Detaiis of the Proposed Aliernetive Solkution
The proposed Altemative Solution involves the following elements:
o ..ﬁe._ distance of up to 70 metres between sitemative exits within Tenancy G.9, in keu of
matres.
(W) A sprinkler system in accordance with BCA Spacification E1.5, which includes
comphiance with the relevant paris of AS2118-1999.
@) A building occupant waming system featuring an automatic voice messaging function.

) .Mm. go_ﬂa_c-:. reservoir size for the smoke 1o fill for the akemative solution, as shown In
ure 18.1.

l____ m L\LHHNN:

— Aw -— —

2

Figure 18.1 - Cross secion of warshouse

Details of the DiS-Complient Benchmark Deelgn
A BCA DiS-compliant design has been used as the scenario for
proposed sxit ravel distances. This design la identical 1o the altemative solution, (E.sl_ga
ng‘
[U] travel distances of up to 40 metres to an exit or point of choice and up to 60 maires
betwesn altemative exits through the point of choice:

126 Australian Building Codes Board (ABCB), Guide to the BCA Class 2 1o Class 8 Buikdings, Australian Sullding Codes
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The BCA DiS-compliant design, which permits a generat clear enclosure height of 2.4 metres, no
limitations on floor area, would significantly reduce the available reservoir for smoke accumulation
and result in & significantty shortes period of time being avalieble prior Yo urenable conditions being
reached. The proposed design conirasts favourably (o this, based on well-distributed exits and a
greater volume (based on the caiing height) for smoke accumulation.

The additional travel time of up to 9 seconds is therefore accounted for by way of the increased
avaliable egreas time facilitated by the design of the such thal the

solution provides an equivalent level of fire safety 10 that of the assessed, BCA DiS-compliant base-
case designs.

Note that as the bulding will have a rise in storeys of only tiwee, being less than 25 metres in
effective height such that it Is not considered to fall within the definition of a high-rise structure, fire
salely issues relating to the *height of the building", as referred to in performance mequirement DP4
{i.e. reduced provision for extemal access for fire fighters eic), are not relevant to this
essessment. Furthermore, aithough a part of the bulkiing Is situated below ground levet (i.e. the
carpark), fire safely Issues relating to "whethar an exit Is from ... below ground level®, as referred to
in pedormance requirsment DP4 (ie. -egilgo_og-_gs-gini-.
potentiafly minimal extemal ventilation elc). are not directly affected by the assessment as the
o.g.-izui.ov.vasiiga.-or.ais..a.:. risk of fire arxi smoke spraad o
the exits has b &s being tothe BCA DS design

Fire Brigade infervention

Assessment of the effects on fire brigade intervention of the subject variation to travel distances
between afternative exits has been undertaken, in order to ascertain that the design does not
adversely aflect fire brigade intervention activities.

Fire brigade intervention is considered to be primarily alfected by the difficulty in enlering a building
or part of a building, the structural stability of the building, the fuel load and fuel load energy density
and the number of occupants that may need rascuing or assistance. .

In this case, the altemative solution relates to travel between exits
for occupants evacualing from the warehouse tenancy, does not alfect any of these factors and the
impact of the design on fire brigade intervention (i.e. on search and rescue and fire-fighting activities)
is thereiore congidered to be insignificant. As fire-fighters are typically entering a buliding during a fire
i_s_o_m .___‘ exiting from it, the exit travel distances will primarily affect bullding occupanis rather than
fire-tighters.

As such, the abllity for lire-fighters to carry oul fire-fighting operations is at least equivelent lo that of

the similir BCA DIS comphiant design. It s aiso expected that the abillty for fire-fighters to carry out
fire-fighting operations will not be adversely alfected.

SUNNARY

The above that the available safe egress time arising from the
d travel between exits within the warehouse that form the basis of the
shemative sokution Is at least equivalent to that of a similar BCA D{S compliant design.

itis therefore considered that the proposed design will satisfy the acceptance criterla nominated for
this assessment in section 8.

‘Report Ho. 2864 700-APTo1
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()  a oceiling height of 2.4 melres thoughout (as permitted under clause F3.1 lor Class 7
occupancies).

Ws

g froma tenancy will nesd to travel a distance of up to 40 metres to

38-.!_-3—-3533%838..5133-?..&_!6;2.3.15!85;3:&_

Occupants wik take approxdmately 34 seconds to reach an exit and 59 seconds to reach an
altemative exit, based on an unobstructed evacuation speed of 1.18 m/s for an able-bodied person.
This results in an additional 8 seconds to reach an axit for the design

to the BCA U.w.oe.i!_.none

o iy Of LN conditions During cuatio
A number of considerations need to be taken into account when assessing the kkekhood of occupant
exposure to smoke during evacuation, being:

(0] Floor area — the BCA DiS provisions do not stipulate & minimum or maximum floor area for an
the tenancy, which could result in a significanty larger floor plate, requiring smoke to travel a
much greater distance across the floor to reach an opsning in one of the naturally venilatec
external walls, such that smoke could be greater, along with
enclosure temperatures and reduced visibikty associaled with rapid layering and smoke
descent.

(i)  Ceiling height — the warshouse space has an average floor to ceilling height of 10 metres. In
ﬂ:ﬁ-_"_o-c? the BCA DtS-compiiant design could feature a clear height of just 2.4 melres
roughout.

It is considersd (hat the likely amount of smoke accumulation within the warshouse lenancy during a
fire event would not be greater than that of the BCA DIS-compliant design and is, in fact, ikely to
lead to improved conditions for a longer period of time, due to the higher ceiling height providing a
larger reservoir for smoke accumuiation.

In order to demonstrate that the conditions are Jikely to improve B a 3-:: of the proposed geomaetry
to result In & fonger period of tenability for analysis has been

undertaken, with the details presented within Appendix B.
The modelling results indicale that the lower enclosure associated with the BCA DtS-compiant
designs lead to a more rapid descent of smoke.

Smoke height for the allemative solution is generally above the height required for tenable conditions.
1o be sustained (i.e. 2.4 metres).

NB. The ASET valuss comespond % the tie when the vishility at a height of 2.1 metres from the floor and air / smoke
mperature reaches 183°C (spproximately equivaient 10 2. SkW/m’) consletemly across the entire fre enclosure &t sny
height.

mpact of Enclosure Conditions and Exit Desian on Occuoant Evacuation
For consideration of the above resuks and the proposed egress design against the ability for
occupants 10 safely evacuate as part of the altemalive solution when compared to the BCA DiS-
ocompliant design, consideration is given to the following factors:

{)  iInthe event of & fire, occupanis are able o move directly away from the seat of the fire within

o be trapped by the seat of the fire is therelore
low (and equivalent to the DtS-compliant design).
(N}  The additional travel time that ocoupants may need to reach an exit or an altemative axit of up

geometry of the altemative solution allows a greater volume for smoke to acoumulate prior to
descending to the height of the occupants.

ALTERNATIVE SOLUTION § - DISTANCES BETWEEN ALTERNATIVE EXITS (CHILD CARE
CENTRE)
ANESSMENT CoTRmIA

M".:!o 11.1 provides a summary of the criteria for consideration as the basis of this Altemative
tion.

Tabie 19.1 - Assessment criteria

@

Applicable BCA | Clause D1.5 of the BCA stipulates that exits thal are required as sitemative

means ol egress must be not more than 80 m apart in Class 9 bulldi

The proposed altemative solution Is based on:

() Travel distance of up 1o 70 metres batween akemative exits within the
chiid care centre on Level 2, in kieu of 60 metres;

Altsrative (i) Provision of & 36 m” refuge ares to Level 2 adjacent to the Iit lobby and
Solution fire slair with the bounding walls being lined with fire resisting plasterboard
1o achieve a -/120/120 FRL and extending 1o the underside of the roof

covering or & 120/120/120 FRL celling;
{iil) The distance between exists and refuge arsa not exceeding 60 metres.
8CA Qualitative assessmant based on BCA A0.5b(i) “formulating an Altemnative
Solution which complies with the Performance Requirements” and A0.9(b) (i)
“such other Mathods as the authority accepts for
determining col ince with the Performance Requirements™.
Based on a comparative 85seesment approach, the methods of analysis to be
undertaken will comprise:
M © the fire
which reduces the distances between aliernative exils.
(i) Detsrmination of the impact of the additional travel time that occupants
may need 1o reach an altemative exit and the presence of the refuge area
and the outdoor area.

provided by the refuge area

A comparative acceptance criterion is to be adopted whereby the occupant
Acceplance evacuation time will be at least equivalent io a BCA DiS-compliant design based
criteria on the provision of a fire separated refuge area which results in distances

betwsen places of i-:iE:o_oxo.&BSs.

The relevant sub-system from the | Fire
ars oa:o&.in to be:

Sub-system A - Fire Initiation and Development and Control
IFEG sub- *  Sub-system B — Smoke Development and Spread and Conirol
systems «  Sub-system C - Fire Spread and Impect and Coniro!

*  Sub-system D - Fire Detection, Waming and Suppression
»  Sub-system E - Occupant Evacuation and Control
¢__ Sub-sysiem F - Fire Services Intsrvention

Relovant
{performance CP1 and CP2.
requirement

128 Australan Bullding Codes Board, ABCB, Intemational Fies Enginesring Guidelines Edition 2005, Australian Buikding Codes
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ALTERNATIVE SOLUTION 10 - EXIT WIDTH WITHIN SWIMSCHOOL.

ASSRESMENT CATRAIA

M“tsow_o._ provides a summary of the crteria for consideration as the basis of this Alemalive
Table 20.1 — Assessment criteria

Applicable BCA | Clause D1.6 of the BCA nominates a clear, minimum width of 1,000 mm for exile
DIS provisions | and paths of travel to exits.

Proposed The Solution i based on the egress width within the

Solution

swimschool between columns and the pools is 820 mm wide, in keu of 1 m.

B8cA Qualitative and quaniitative analysis, based on BCA A0.5{(b){ii) “is shown to be at
assesement least equivaleni to the Deemed-to-Satisfy Provisions™ and A0.9(c) “Comparison
method with the Deemed-to-Satisfy Provisions”.

Based on 8:62-:5-5:!:-33-3 =..¢=l§ono. :&589

E:l.x_.igsgs.% _?u.ao.atw!*isnﬁ-!os

Methods of the exits, ullising anthropometric data from Littefield'™ and Pheasant'™, The

analysls %ﬂ?giiii both the proposed design and the BCA
D1S-compliant design:

{)  the number of cccupants served; and

ggggssggi
(i) The ability for the proposed exit and pathway widths forming the basis of
the Akemative Solution to facifitate the singie-file passage of a 95th-

Acceptance peroentile person Is at least squivalent to that associated with the
criteria BCA DS design,
{ii) The occupant movement lime from the swimschool is at least equivalent to
that with the BCA DIS-
design.
The relevant sub-system from the Fire ol
IFEG sub- are congidered to be:
systems *  Sub-system E — Occupant Evacuation and Control
* __Subsystem F - Fire Services Intervention
| Relevant
| pertormance DPA.
requirement
TRE ENGINESAING ASSESSHMENT

Intent of the DIS Provision for Exit Width
The intent of BCA D1.6 in relalion to dimensions of exits and paths of travel (o exits is based on

ﬁii&gﬁiggﬁile&-t

g Litgefeld, D., Metric Handoook, Planning and Design Date, third adition, Architectural Press, Oxlord, UK, 2008,
ol Pheasant, 8., Bodyspace - Anthropometry, Ergonomics and the Design of Work, Third Edition, Taylor & Francis

130 Austrelien Bullding Codes Board, ABGS, Edion 2008,

- ‘Australlen Bulldin Codes Board (ABCB), BCA 2014 Class 210 9 Bulldings, Austrslian Bulldng Codes Board,
Canbema, Ausiralia, 2014,

Woringlordve

Fgure 20-2 - gi‘.ﬂi—-ﬂl%

Further to this, oaoiaﬂas-vcw-is_..a&tt _!!El.:! a single male can move or
wak comfo ;-s. within a pathway width of 550-600 mm. Pheasant'** gives similar utﬁ.c.!
Eoooees.s.-voae n is able to walk normally along a pathway width of 650 mm. Historically, a:
discussed in a NIST review of intemational regulations for egress system design'®; this .i-voo
reflecied in the United States by the adoplion of the standard-unil exit width of 22 inches (550 mm)
for single-file passage, which becomes 1,100 mm (or side-by-side movement for two persons.

As a result, the occupants shouid be able to move with comfort and ease through the subject 820
mm exit path between the pools and columns within the swimachool.

Consideration is to be given to the hypothetical, BCA DtS compliant stairway, where the ergonomic
data indicates that a continuous width of 1000 mm would be insufficient to allow for side-by-side
movement. Pheasant and Littislield give minimum widthe for two, 85%-percentile males waking
shoulder-i0-shoulder that exceed 1000 mm {i.e. they range from 1,050 mm to 1,35¢ mvm).

It is of note that the standard, US minimum exit widih of 550 mm for single-file movement mentioned
above (which becomee 1,100 mm for 5-5.5-& movemsnl of two people) is consistent with the
referenced ergonomic data. The need for a minimum exit width for " passage jo of two people side-by-
side of atleast 1,100 mm Is discuseed in S-.oiaiaeoiz_m._.% where it states:

Clearly, the current 44 in (1100 mm) minimum exit stair width is intended (o support two, 22 in

the 22 in dimension inciude the need to provide for body sway as people move down the stair
(Pauis) and the need to allow for some personal space (Fruin, Predtechenskii and Milinskii).

As such, a DiS-compliant egrese path width of 1000 mm would be insufficient to accommodate side-
by-side movement and is capacity would thevefore not significantly ditfer from the proposed 820 mm
n u

in a
considered that the proposed stair iﬁ:i-woganoisggtsgosi E«.
single-file motion to the exit in each case, in a mannes o the
design.
For both the Altemative Solution and the BCA DIS design, it is that
will move thwough the etairway in a staggered formation, with fire fighter access requiring occupants
1o flatien out to one side of the pathway to trave! against the flow.

134 1iiaflald, D., Metrlc Handbook, Planaing and Deign Deta, third edition, Architactural Press, Oxtord, UK, 2008,

®gukowakl, R W., Emergency Egress from Bulldings, Pert 1: History and Current Reguiations for Egress Systems Design,
NIST Buliding snd Fire Resesrch Laboratory, Gaithersburg, Maryland, USA, paper In Procesdings of the 7th International

.Igis;g{gimiggis. SFPE, Auckland, N2, 2008, pp. 187-191.

Tid
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To require exits and paths of travel 1o an exit to have dimensions to alow ak occupants io
evacuate within a reasonable time.

The performance of the design to be asseased hereunder is therefore that relating 1o the evacuation
time from the building. The time taken for occupants to evacuate for the Altemative Solution should
be at least squivalent 1o that of a BCA DiS compiiant design when congldering the exit widthe.

2022 Detaiis of the BCA DtS Compiiant Design

A BCA DiS compliant design will be used as the “base case"” scenario for comparalive assessment of
the proposed design. The lavel of fire safety performance measured for the BCA DiS compliant
design i_- and against the for the

>wo>§m§§8.§§i—f in unobstructed clear width of 1000 mm. Occupant
numbevs are considered to be simélar for both designs.

2023 §i§o§b§§

The Solution clear width of 820 mm within the swim school,
as ghown below in Figure 20.1. Oon.vn?‘!:!a-_‘ooisoinsuc similar for 35%

= ~

//

_ Egress width of 820 mm in lisu of
1,000 mm
P T 1

o — s —

il N

i
Figure 20.1 - Egress widiths 10 swim school

2024 Anthropometric Assessment
An assessment is to be made of the dimensions the subject stairway that is less than the minimum,
DiS-compliant width of 1000 mm, studying anttwopometric data fo ascertain whether of not the

oo&?:ﬁﬁ:ecigaaigﬂﬁssgrsiunitu!z&a and in a manner at least
with the DIS design.

ggsg.l based on British and American adults aged 19-65, indicates that the
95" percentile of the studied population doee not exceed the following dimensions:

*  males — a shoulder breadth of 510 mm (shoulder width being the limiting factor)
* females — a hip breadth of 435 mm (hip breadth being the limiting tactor)

ncai to this, Phessant'™ gives similar data, which indicaies the following maximum body depth
imensions:

*  Males are between 255 1o 330 mm.
¢ Females are between 225 to 325 mm.

im Bodyspace — Anthvopometry, Ergonomics and the Design of Work, Third Edition, Taylor & Francis Group,
_.;K-v Metric Handbook, Plenning and Design Deta, third edition, Architectural Press, Oxford, UK, 2008.

Wemingtonbe

Based on the above, it is considered that the proposed 820 mm width is sulficient to allow the
occupants 1o move comfortably along the coridors in a staggered formation. A reduction in width of
180 mm from that of a BCA DtS compliant exit does not Impact on the potential for sale and effective
movement of persons any more than the DiS-compliant exit width,

2025 Movement Time to an Exit

Based on the hypothelical, BCA DIS compiiant design involving a minimum exit width of 1,000 mm,
?ﬂgggig _=<E<_3-=§ mm width will provide an equivalent #xit width
and, therefore, an time that doss nol excesd that of

The time to evacuate from the basement for both the Altemative Solution and the BCA DtS compliant
deeign is coneidered similar based on the same occupancy figures and the exit width not allowing for
side-by-side movement of two persons.
As 2 result, it is considered that the safety of the during

by the p Solution, whereby the evacuation ..:lt_-u-!
!!%385.8)9085‘- iant design.

2026 Avaliable Safe Egrees Time

Based on the following qualitative assessment, the available safs agress time from the swimechool is
expected to be at least equivalent to that of the BCA DS compliant design based on fuel loads,
which would be identical for both the BCA DiS compliant design :n:-m;-:!?- Solution,
resulting in fire and smoke for each design.

2027 Fire Brigade intervention

Assessment of the effects of the proposed number of occupants within the building and the
aggregate exit width of the stair has been made, which ascertains that the design does not increase
the risk associaled with fire fighting activities in comparison to that of the BCA DtS compliant design.

The means of egress carried out above detenmined that the time for occupants to evacuete from the

buikding i__v-:on-. Q for the Solution when with a BCA DS
design. itis that the Solution will facilitate fire brigade

intervention to & degree that is at isas!t equivalent to that of the BCA DIS compliant design.

Consideration :-gnz!.e:il_-si?-ns;g:lvgi.aiiaiils
According to daia presented by FAMA'Y on dimensions of US fire fighters (male and female) fitted
with standard fire-fighting tumout gear (similar dimensions for !B.i- fire fighters not being
avallable at this point, a6 advised by Fire and Rescue NSW), the 85" percentlie of the studied
population did not excesd the ollowing dimensions when fully clothed:

*  male fire fighters — a shouider breadth ol 592 mm and a width across arms of 699 mm

. ..:stsign-gglmm;53-3-§=§.§o.§=§=§-
that in conirast to the dimensions on the general populalion for famales given previously in this
report, shoukder width exceeded hip width for female fire fighters)

):_.. 0 clear width of the paths of travel within the subject buikiing wi be & minimum of 820 mm, the
o5™ g&t&:‘isii?g’:‘:ﬁ& shoulder widithe and widths acrose arms for both
males and females wil be achieved. Based on this, the design wil be capable of facilitating
gﬁ:!s.o?oompu!u!&t!!o._ia% with no effect expected on the flow times into and
though the exit.

As such, :tsgi—:&:‘!ﬁ:ﬂgwﬂ!g involving a variation in the exit width wil
fackitate fire brigade intervention activities to n extent that Is s at least squivi n_-..s to that of the
benchmark, BCA DiS-complant design.

Note: Fire Brigade intervention has not been refied upon in the assessment caried out above.

203 Susmany
In refation to the proposed exit width within the swim school, the assessment undertaken above
demongtrates « level of satety which is at least ta the BCA DIS design by way
137 FAMA Technical Committes, Chassis Flrofigiter Data White Paper, Fire Apparatus
Manuiacturer's Assoclation, October, 2007.
Exova
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smoke risks within a building which can pose a hazard to the as in
The Guide 1o the BCA'™*":
To specify the requirements for minimising the smoke risks.
Assessment on the Spread of Fire
Eirs Soread from the Swim School

A detalled assessment has been made of the potential for fire spread between the swim school and
the adjacent tenancies. The potsntial for fire spread will largely be based on the ssverity of the fire,
this being a factor of the low fuel loads (compared to typical dlass 9b occupancies) commensurate
with a swim school and the intensity of an uncontrolied fire.

Fire severity within the building wit pﬂmullry be Influenced by the expected low fuel loeds. The
activities and educational

foad. Fuel loads within the swim school may comprise fixed fumiture being the receptio

and benches, as shown in Figure 21.3. Fumnishings typically associated with the majority of class 9b
assembly buildings, comprising items such as tables, chairs and kitchen equipment will therefore be
Emited.

The swim school will be a separate fire compartment from the remainder of the building via FRL
120/120/120 construction. The ability for the $20-minute bounding fire wall to withstand the effects of
a fire for & specified period of time wil snable the performance of the building to be quantified and
the resulting in the ability for the building to provide a fire separation for the period reqtsired.

! . )

-

\ d b 1 T ¥

Figure 21.3 - Floor Plan of Swim School

Fire within the subject building wouki be governed by the arrangement of fusis and the
ability for either occupants or fire fighters to intervens to control the fire and it further fire spread.

For the subject development, a non-flashover fire presents as the “most probable” fire scenario for
the building, based on the presence of an automatic sprinkler system throughout the building, except
for the swim school which is a ssparate fire compariment and located on Ground Floos, and
occupanis who may attempt to undertake first-aid fire-fighting during the early stages of the fire
growth.

Codes Board (ABCS), Guide to the BCA 2012 Cleas 2 10 Clase 9 Bulldings, ABCS, Canberra, Australe,
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Figurs 21.5 and

Figure 21.6, comprises masonry construction.

Fire spread via vartical openings from the swim school to the above fenancies s nol expected to
occur based on the Level 2 office roofiine being setback at lsast 10 metres from the swim school
below for the northern fagade. The eastern and westem fagade comprises bounding walls and the
southern fagade doee not comprises any openings.

As previously discussed, the potential for fire spread will largely be based on the severly of the fire,
lhl:' bd'rM\o a factor of the low fuel loads (compared to typical dlass 8b occupancies) commensurate
with a swim school.

Stage 1
3 ;
_ e . V
, v Il g
T™—Ta iR ) !
Swim school
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L Southern tagade
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Figure 21,5 - Swim school Ground Foor plan
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Eire Soread vis Rool

A fully-developed emplﬂmom fire is unkkely in a sprinkier protected building. In the uniikely event
of a fully developed fire, fire spread via Uw roof is uniikely to occur, as there are presently no
buiidings or fire source within close proximity of the subject buliding, as shown In Figure 214, As
such, specilic, quantitative fire spread calculations wil not be performed for the determination of
radiant heat flux values wilhin each aliotment. This is based on control of the permissible extent of
construction on the neighbouring allotment.

Southem neighbouring property

Figure 21.4 - Proximity of Subject Buliding o Neiphbouring Bulidings

Bire Soreed from Adicining Proverty

As previously discussed, there are no nearby building structures located within the adjoining
property; therefore, the risk of fire spread from the adjacent property is not applicable in this case.
Vertion! Fire Spread vis External Openings

Asgessment on the potential for fire spread via vertical openings is 10 be made based on the non-
provision of sprinkiers to the swim school. The northem and southem tagade of the ewim school, as
shown in

Figure 21.6 - Swim school Level 1 plan

impact of a Combination of Two Systems to Satisfy the Smoke Hazard Provisions

As detalled above, a number of fire safety measures Iuvc been included within the bullding design to
satisfy the smoke hazard requirements, being:

*  An automatic sprinkler system throughout the bullding, axcept for the swim schoot;

¢ Anautomatic fire detection and elarm system to the Levei 2 offices and swim school;

¢ The low fuel load within the swim achool
On the basis of the above, it is considersd that the smoke hazard management will not be adversely

affecied by the combination of two systems detailed above.
The of fully within the swim school occurting is low, based on the
minimal fusl load with | pools, as The swim school
layout Is shown in Figurs 21.3 above, which shows the propoaed fixed fumishing. The building is
separated via fire compariments (the swim school is separated from the remainder of the building)
resulting in the risk of fire and smoke spread being mitigated.

An automatic sprinkier system Instalied throughout the remainder of the building is expecied to
mitigate the risk of significant fire development and spread in the event that control is unable to be
facifitated by the occupants prior to anivel at the scene by Hire-fighting crews.

A sprinider-controlled fire will have émited impact on fire-resisting elements such as walis, floors or
columns, with the ikelihood of m fully developed fire occurring being very low during occupied hours,
dus to the relatively large number of staff members that could undertake either first ald fire-fighting or
raise an alarm during the early atages of a fire.

Fire Brigade intervention

Assessment of the effects on lire brigade intervention of the proposed design is to be made, in order
1o asceriain that the design does not adversely affect the hazard associaled with fire-fighting
activities. Based on the fuei loads expected within the swim school, the fow risk of fire spread
between the subject building and neighbouring buildings via the roof, no vertical openings to the
external wall of the swim school which could result in vertical fire spread, the proposed Alternative
Solution Ie not expected 1o adversely affect fire brigade intervention.

nkauoummoodnmﬁnbﬂgnduwnhomn olWlnulxumnryIMhtmmnlann
spread to the floor above the buildi

SuMmMARY

above Solution is
level of fire and I!c ullly in minimising the rigk of fire spread

to faciitale an
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Sprinkler head
\ \
WH ‘
Jet-tan

Figure 22.1 - Proposed jet-tan position

* Jet-fans wil be monitored and controlled by the main jet-fan controller and at the main fire
indicator panel.

* The jet-tans are to be located along the driveways and oriented such that the jet-siream is paraliel
10 the driveways.

¢ Fire resisiing cable recommended for the fire trip to the jet-fan pane from the Fire Indicating
v!J__Am_J=1¢8=E-E_g.-igszn_-i.%_.oangxstgi&gg-!i
by a fire.

¢ Manusl operation of the jet-fans from the main controller or fire indication panel is proposed.

Compering the Movement Of Smoke in Reletion To Visibiiity

Rt is considered that the likely amount of smoke accumulation within the car park during a fire svent is
similar to that of the BCA DiS-compliant designs.

In order {0 demonstrate that the conditions are simitar l-_..!__—o::.vauo.aeoo:!Q. i!__.
In a similar tenability periad for CFD

detalls prasented within Appendix D.

The modeliing results indicate that the standard respones sprinkler heads associated with the BCA
DtS-compliant designs lead (o a faster time of smoke descent, &s shown in Figure 22.2 and Figure
22.3 for times of 200 seconds and 400 seconds.

Figure 22.2 — Comperiecn of visibilily a1 200 seconds sl & height of 2 metres for Alernative
Solstion and BCA DI compiient deeign *

Raport Ho, 20004700RPTO1-S
Page 131 ot 170

Fire Brigede intervention

Assessmant of the effects on fire brigade intervention of the proposed design is to be made, in order
1o ascertain that the design does not adversely affect fire-fighting activities.

The above assessment has demonsiraled that the design Is al least equivalent to a BCA DiS
n

equivalent to a BCA DtS compliant design.
SusARY

above that Solution relating to the
!St.e of jet-fans to the basement carparking level in lieu of a convention air handling system is at
E%!E!o—s‘niggsggg:ﬁig?
1t is therefore consiciersd that the proposed design will satisly the acceptance criteria given for this
asgessment within section 9.

Exova
Waringlonte

2227

= [t |
Figure 22.3 — Comparison of visibility at 400 seconds at a height of 2 meftres for Alternative
Solution and BCA DIS compliant design

Although these results should be treated with caution, due 1o the approximations associated with .

achieving a clear, uniform layer height in -8:655!:15_!.9 low ceiling height which could
sffect the results, the use of the results for a assessment is for
the purposes of demonstrating the significani sffects that the different designs have o -:8.583&
itngii-.fgégig.ign of the Akemative Solution.

o)

(o i on
g%:i?&oﬁi--iz‘!gi;{i—zii.ﬂ
occupanis 1o safely evacuats as pan of the to the BCA DiS-
compilant designs, gla!l_‘o:tg,osi.ﬁei.ag
{) In the event of a fire, occupanis are able to move directly away from the seat of the fire
within @ short distance, due to the presence of aiternative exits within the basement
carparking levels; and
(i) travel disiances to a point of choice not the 20-meire by the
BCA DtS provisions. The propensity for occupants to be trapped by the seat of the fire is
therefors low (and equivalent to the DtS-compliant design).

Additional Absolite Asssssment

The potential for fire stast and development within proximity to the driveway location whers the jel-
fans are situated will be imited by the nature of the contents, the fire hazard, sevedty and fusl load
within the carpark levels. The majority of the basement carpark levels are considered an “area of
transit” and it is therefore not Bkely that any storage items would be placed within these areas.

A review of fire statistics in carparks'* by BHP Metboume Research Laboratories (MRL) hes
reported the following:

. Thers have been no death or serious injuries recorded for fires in carparks in Australia.

. The Amencih kon and Steel Institute (AIS!) survey of US and Canadian camparks hes
indicated that fire sajety risks within carparks are not significant, as there has been no
recorded foss of Me from a fire in & car In the carpark over a survey period of 60 years.
Carparks are generally not a source of death or personal Injury.

. The National Fire Protection association analysed fire loss from US and Canadian carparks
from 1882 to 1966 and conciuded that there is an exiremely low firs salety hazard in carparks.

. The referenced AIS| report concluded with the fallowing statement: “it is cleer from the
avaliable fire recond that fires in carparks represent little risk to Kfe or of injury, and very low
gfigg very low frecquency of fire starts in this type of building.

for fire should nol be excessive”.

As the carpark levels are of a relatively open-plan design, a fire within the carpark level would be
cuickly noticed and occupanis wouki evacuale (o open spece.

144 1.D. Bonnets. |.R.. Thomas, K.H., Aimand, D.J.., Pros and R.R Lewins, ‘Fire in Carparks®, BHP Melbowrne Research

Laboraiories Report Number MAL/PS85/76/008, August 1989.

Exova i

221 METHODOLOGY
This section considers the proposed Allernative Solutone derived in the fire safety engineering
analysis and analyse the proposed fire safety design solution against the relevant Performance
Requiremenis in the BCA. The BCA Assessment Methods that were used are Clause A0.9(b) and
Clause A0.9(c).
232 STRUCTURAL STABLITY
The proposed fire -.5 strategy was E&é& against BCA Performance Requirement CP1. Table
231 by this BCA Performance
(b) the fire load; and ive solution, as in section Yes
11.2.2.
The potential fire intensity has been considersd In
(€ the polantial 12 | rigtion to the proposed atemative solution, as Yes
a
(d} the fire hazard; of fire and the smoke and gases that are thereby Yes
and generated”) has been considered in relation to the
solution, as in sections
1122,
35-.1.9!25. W_—a.t.!s. :w.og!se:“_:cu" o-ﬂianin_ n relation Yos
bullding; and sections 2.9 and 11.22
The proximity 1o other property has been considered I
(f) ite proximity to
other property; and relation to =t vauo-om_. u-_h _h.“ﬂ,.m- mo_s_o , a8 Yes
{9) any active fire ?%ai-;-_w.&-fi_ig_ the buiiding
salely systems - | have been considerad in relation to the proposed Yes
installed In the alternative solution, as discussed In sections 2.3 and
‘building; and 11.2.2,
(hj the size of _ 3 fire The size of any fire compariment has been congidered in ves
Yes
Yes
Yes
In accordance with acceptable methods outined during the Fire Engineering Brief process, it is the
considered opinion of Exova that the design satisties the stakeholder-agreed fire safely objectives as
they relate io this BCA subject to made in this report.
Warringlonies: !
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CONCLUSION

GaNaRAL

The solutions. herein have been formulated in consideration of BCA
clauses A0.5(b)(i), Ao.s(b)(l) lnd A0.8 and assessment methods A0.9(b)(li) and A0.9(c), as agreed
by the stakehoiders dul B process.

it is the considered upllion of Exova Waninglonfire Aust Pty LW that the proposed allemative
solutions satiely BCA performance requirements CP1, CP2, DP4, DP5, EP1.4 and EP2.2 subject to
the implementation of the fire safety strategy ldonlmud below.

A descripion of the proposed fire salely design strategy ior the development is outined within
section 7.1, 7.2 and 7.3 "Fire Safety Design”.

of the p i
mmmlcwﬂmddmnmﬂon?d of C: Cr
and Maintenance®.

ENGINEERING JUDGEMENT

Enginesring judgement has been used in the fire safety engineering analyses o determine and
undertake te methods to assess in qualitative terms the fire safety engineering issuss
relevant fo this pmj-a

Expany Juoamment'*

mm:hubmrulnduwnwunmmmmmmlmmmwomm
SnWy Provisione and intent, together with he BCAF and
intent, uqulm expertise in the use, interpretation lnd lpplcduon of the BCA in relation to a
‘comparative analysis.

by the 1ot BCA.

Waninglonbe

Report o, 26864700-APTO1 -8
Page 13201170

APPENOIXA  EVACUATION CALCULATIONS

This appendix

the from the bullding, given the variation relating to exit

travel distances, travel distances lo a poln\ of choice and travel distances between akemnalive exits from
sach of the subject tenancy spaces

The

toted time for the within sach part of the bullding s the summation of

the following component times'*;

U}
(0]

)

)

Datection (cue) phase (T,) ~ detection time or time until people become aware of the fire.

Pre-movement / response phase (Tp.) — time taken for occupants 1o begin to move towards the
exits once an alarm or intrinsic cue has been received.

Movement phase (T.) — time for oocupants to move to an exit or a safe place (being the poinl of
choice in this case).

Evacuation phase (RSET) « T + T, + T,

DETECTION TIME

The

detection lime, T, is the time intervel betwesn the ignition of the fire and the time that the occupants

become aware of a fire Incident within the building.

The

detaction §me is generally given by the time at which the fire alarm is sounded by the automatic fire

detection system or the time at which the occupants receive a clear visual or olfectory cue, such as from
smoke. Real events usually include the response of occupanis being subject to physical cues, such as

seeing the fire or smoke, smeling
events.

etc. Multiple cues are considered to be consistent with real

[Basement Carpark Detection Time

With

sprinkler heads wil

regard 1o the detection time for the occupants located within the basement campark, the pmpoud
&n alarm cue in the event of a fire in any part of the bullding for those nat

intimate with the fire who are oxpoc(ld to initially receive a cue. The activation of the sprinkler sysiem has
been calculated using FireCalc'”, based on a medium ¥ fire for the basement carpark and the folowing
sprinider head characteristics:

.

FTH= 200 m* 6™ (BCA DIS complant design)'* / 50 m* 6 {Akemative Solution) **
Activation Temperature = 68°C

Radial distance from fire plume = 2.5 m

Cailing height within the car park areas = 2.85 metres

Austrakan Bulking Codes Bowrd, ABCB, interational Fire Enginesring Guidelines Edition 2005, Austrakan Bulkding Codes
G8IRG, nnscu.c Versicn 2.3, CSIRO Divielon of Bulkiing Conetruction and Enginesring, 1993,
Bullding Sorvices Engineers , CIBSE

neers, “CIBSE Guide E -~ Fire

‘Second Edition,
140 MWMMWEMMWCBSEME-F“ ", CIBSE
Second Ediion, 2003

Exova“

Werringlonfve

Faport Ho.
Page 13800170
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PTOI 8

VALIDITY / DISCLAMER

This report is prepared for the proposed a2 Stroet,
and should not be applied to other bulidings.

This npun has lﬂ"llm and lndynﬂ a fire ulnly design solulion against fire safety objectives
during the
HnErymﬁmecm Omorluuumwluly

NSW 2102

Having
addressed In the context of that detailed
in the Fire Engineering Brief procass have been excluded from the scope of this report.
Any modifications or changes 1o the building, fire safety management system, or bullding usage from
that deecribed may invalidate the findings of this report. Should such changes occur, a re-
assessment should be sought.
Arson has bean shown statistically to coalribute to fire. This report has addressed the incidence of
minor forme of arson as a single ignition source; however, major arson invoiving accelerants and/or
muttiple ignition sources are beyond the scope of this analysis and thersfors have been excluded
from the report.

Attention is drawn to the conditions of use depicted on page 2 of this report.

700-RPTON-8

LT ]

Figure A.1 - Deteciion time based on the activation of stendard-response aprinkier heed (BCA DI8
complient design)

m?z-nmmmmmmuwnmmwm

As such, the detection time for the akemative solution is expected to be shorler based on the provision of
1as!-response sprinkier heads, in lieu of standard response sprinkler heads.

Exova i
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Where:
T = waking time to a point of choice (s)
d = distance from furthest point 1o a point of choice (m)
8 = lravel speed in (TVs) i.e. 1.19 m's and 0.57 mvs

Based on an evacuation speed of 1,19 metres/s, which is considered reasonable 1o represent the subject
Tenancy G.3, the time to travel 110 metres (40 + 70} to a second exit, 82 seconds.

Table A1 time between exits

Based on an evacusion speed of 0.57 m/s. movement times for the sensitivity study are approximately 193 s for the
-_l:l?-ulﬁ_.!

SAOVEENT TIME TO AND BETWEEN EXITS WITHSh BASBMENT CARPARK

The maovement time, Tn, is the time interval between the commencement of evacuation and the
completion of evacuation to a specified point. This is with the times to
reach a point of cholce.

The total occupant movement time to an exit or past a specified point is either:

)  walking ime to the exils (usually govems the movement lime when the number of occupants is low
rolative to the with of the exits

(iv)  queuing time through the exits (usually governs the movemant time when the number of accupants
is high relalive 10 the width of ihe exits and the occupants are well-distributed).
Walking speeds will vary, ul&gctos.t-iaog_ each part of the buliding and the physical
ablives of the occupants. For a person with an average mobility, !ﬁ:l-:&.:‘:&lﬁsz—e an
unobstrucied evacuation speed of 1.19 metres/s has been reported™, whilst for people with disabiities,
S.o:;,\iﬁ_i_i-u._goog a waking frame, -..SS:B_SGo&gouq:t.i! /s has been
reported ™', These uncbstructed speeds and flows are for
iagggs oxit points and staiways, u-o&oa-:oon_n.!a..!e of lees than 0.54
In addition to a walking speed of 1.19 nvs, a speed of 0.57 meires/s will also be considerad as part of a
sensitivity study to account for the walking speed of occupants with disabilities.
The most severe assessment involves consiceration of the occupant walking time to a second exit, rather
than {he queuving ime into the exits, Ss‘gzggg%fgs‘!gi?m
compliant designs due to identical populations and exit widths. As such, the queuing time will not be
calculated, which will resull in an improved level of performance associaled with the DtS compliant
benchmark design.
The following equation has been used to determine the waking time:

Teds
Where:
T = walking time 10 & point of choice (s)
d = distance from furthest point 1o & point of cholos (m)
= travel spesd in (mVs) L.e. 1.19 ms and 0.57 s

Based on an evacuation speed of 1.19 metres/s, which is the
bassment carpark, the ime to travel 185 metres (65 + 120} to a second _&.tamlooa-m the BCA
DtS compliant design, the time 10 travel 100 meires (40 + 60) is 84 seconds. The movement times to &
second exit are summarised in Table A.2 below.

ion Experiments, Conlerence Proceedings to the 2nd Intemationa) Symposium on Human Behaviour in Fies. intersclence

Communications, 153-165, Boston, MA, 2001.

Prouix G, Movemant of Peaple: The Evacustion Timing, The SFPE Handbook of Fire Protection Engineering, 3rd #d, National

I.Zl-!xrzm. & Mowrer, ﬂﬁ,?!ﬁ!‘. The SFPE Handbook of Fire Protaction Engineering, 3rd ed.
pmd , FW., ey 3 3 3
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MOVEMENT TIME TO A SINGLE ExOT wiTHm LEVEL 2 Ormica

The movement time, T, is the time interval betwesn the commencement of evacuation and the
‘completion of evacuation to & specified point. This is with the times to
reach a single exit.

The total occupant movement time to an exit or past a specified point is either:

{)  waking ime to the exits (usually govems the movement ime when the number of occupanis is low
relative to the width of the exits

)  queuing ¥me through the exits (usually govems the movement ime when the number of occupants
is high relative (o the width of the exits and the occupants are well-distributed).

Walking speeds will vary, based on the occupant density in sach part of the building and the vsiou.
n or

S.ogia:.i..(lcrls-i a waking frame, -:!-ni__o:iiom.:.!i /s has been
reporied'¥’. These uncbelructed speeds and Mows are considered to be appropriate for occupants
gid_.fzﬁﬁ,ggs exit polnts and stairways, based on an occupant density of lese than 0.54
perso

1n addition {o a walking speed of 1.19 mvs, a speed of 0.57 metres’s will also be considered as part of a
é?gsggaaﬂ?éaisgai—:ng-i.

The most severe assessment involves consideration of the occupant walking time to a single exit, rather
than the queuing time through the point of choice or into the exits, as the queuing time will be squivalent
for both the proposed and DtS compliant designs due 8.9:._9__8!-&2‘!&-&.2_23 >mEQ_
the queuing time wil not be calculated, which will result in an improved level of performance associal
with the DS compliant benchmark design.

The following equation has been used to determine the walking time:
T=ds
Where:
T = waking time to & point of choice (s)
d = distance from furthest point (o & point of choice (m)
s « travel speed in (mis) 1.e. 1.19 nvs and 0.57 Vs

Based on an evacuation speed of 1.1 metres/s, which is considersd reasonable to represent the

oso.-i-.:-__...osniiuo:t.i3-:-5._-3ax.=i§nm-82§-.m2-wo>9m _8-2

u..—n n the time to travel 20 metres 1o an exil ie approximately 17 seconds. The movement times to reach
exit are summarised in Table Pnuo_oi

%

Table A4 - tﬂ!!siitgtsl_ets.s

* Based on an evacuation spesd of 0.57 mvs, movemaent tines for the sensltivity study is approximately 53 8 for the Alternative
Solutions and 28 & for the BCA DS compliant design. V6 spprosmately
EVACUATION TME

Comparison of the evacuation times between the BCA DIS compliant benchmark design and the
solutions are inTable A.5 below.

3

Conference 78 10 the 2nd W Fire.
Communications, 158-185, Boston, MA, 2001.

Proukx G, Movement of People: The Evacuation Timing, The SFPE Handbook of Fire Protection Englaesring, 3rd ed, National
Fire Protection Associstion, US, 2002

Neison, H.E., & Mowrar, F.W., Emergency Movement, The SFPE Handbook of Fire Protaction Enginesring, 3rd ed,
zls_!w_avasﬂs._gssuoﬁ
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Table A2~ l!.lsl:l.l.og point of cholce

for the sensitivity stuly are approximately 324 & for the

MOVEMENT TSR WITHIN TENANCY GL.3 MEZZANINE TO SiNoLE ExiT

The movement time, T . the time interval between the 83_33-:!._ of evacustion and the
completion of evaouation to a specitied point. This with the times to
reach a single exit.

The tolal occupant movement time to an exit or past a epecified point ie either:

®  waking time 1o the exits (usualty govems the movement time when the number of occupants is low

relative 10 the width of the exits
(i)  queuing time through the exits (usually governs the movement time when the number of occupants

i high relative to the width of the exits and the occupants are welt-distributed).
Waking speeds will vary, based on the occupant density in aach pan of the bullkding and the physical
abiliies of the occupents. For a person with an average mobiiity, Ensluza_:tago_.sts an
unobsiructed svacualion speed of 1.19 metres/s has been reporied'™, (g_oqﬂ.ontisgao!
iiiﬂiz‘!ﬁﬁ:ﬂs waking trame, n:!-n_-._s-ﬁo&o_cmq_.!il 's has been
reported ™. These unobstrucled speeds and flows are to be
.iis.ssco’ov-:!-:c exit points and stalrways, based on &n occupant density o :.-:: 0.54
persons/m’ '
In ackiition (o & walking speed of 1.19 nvs, & spesd of 0.57 metres/s will also be considered as part of
sensiiivity study 10 account lor the walking speed of occupants with disabilities.
The masi severe asssssment involves consideration of the occupant walking time to a single exit, rather
than the queuing time through the polnt of choice or into the exits, as the queuing time will be equivalent
for both the proposed and DtS compliant designs due to identical populations and exit widths. As such,
the queuing ime will not be calculated, which will result In an improved level of performance associated
with the DIS compliant benchmark design.
The following aquation has been used 1o detarmine the walking ime:

Teds
Where:

T = walking time to a point of choice (s)

d = distance from furthest point to a point of choice (m)

= travel speed in (nVs) i.e. 1.19 nvs and 0.57 m/s

Basad o Sﬁggig:n%é:tgiggs%;?%
bulkding, the time 10 travel 25 metres to an exit is approximately 21 seconds. For the BCA IXS compliant
design the tme o ravel 20 melres to an exit is 17 seconds. The movement times to reach the exit
summarisad in Table A.2 below.
Toble A3 - l;-!.og single exi

u-nli.!l!ﬂﬂ_.ﬂwm)‘mn 0.57 ms, movemen time for the sensitivity study is approximately 44 s for the alemative

nFie.

1o the 2nd
Communications, 158-165, Boston, MA, 2001.
Prouix G, Movernent of Pecple: The Evacuaiion Timing, The SFPE Handbook of Fire Protection Engineering, 3rd ed, Netionsl
Fire Protacion Association, US, 2002.

Nelson, H.E., & Mowrer, F.W., Emergency Movement, The SFPE Handbook of Fire Protection Engineering, 3rd ed,
National Fire Protection Assoclation, US, 2002.
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Pre-movement time = 120

Tenancy G.3 Movement lime = 82 NA

Total = 759 seconds

Detaction ime = 207 Detaction time = 264

Pre-movement time = 120 Pre-movement time = 180
Basement Carpark Movement time = 156 Movement time = 84

Tolal = 482 seconds Total « 558 seconds

Detection time = aquivalent Detection time = squivalent

Pre-movement time = 120 Pre-movement ime = 160
Tenancy G.3 Movement time = 23 Movement time = 17
Mezzaning

54 seconds less than BCA XS 54 seconds more than afternative

design . solution

Detection time = 113 Delection time = 157

Pre-movement time = 120 Pre-movement time = 180
Level 2 Office Movement time = 25 Movement time » 17

Total = 256 geconds Total = 354 seconds

Woninglonive



gggi.t
FSUOHIN ‘P PIE BLSUBUT LORIN $2J 10 OOGUBH 348 UL ‘TNPOLY LORINQUINY) O WANEISNRY AJOp0) ( Mg i
gigigdﬁigii et

° L4
oi.g.c zggliggggi3

§ igg e Ou
43 ‘SUISAS UORONIL] S4: 10 ARIIISH BUOTIINAO) 1 )0 SIEBUSIE] “d D TUNYS 1) 3 HERPNE 1M Y g.’ B
Rty g x4y S 'BunoA ¥ g ‘pumii us
ggg "{VclIN) UORBISOSEY UORINNLG a1 UORBN ‘UOISING
i‘gigglﬁgg%igg‘!nis !,
.ggg.méigiaiggii nn

"8 GIGBL U POSIIUNING @Ie apeDiq 8X) Oyl Yl PEIEROSTE S6LIY LT Sy)

PIS WIS Y} UC ARMPBOI BUIPUNOQ & LI} SIGBIBAR :?335253.8-;3353!“ I iy FuoREWOI] oy Ul pawesesd 90U WY PeANSp AgRIUeD W8 AINGBUG) 1] UL WL
10 Buikumo pue exy ol pus weusdnbe do-Bues ‘el eyl 18 ﬁsﬂ.rflu,ﬁ-!g 101 7210 04 1 o S0t 10 A 4 1000 Soovel e s Y 2
QY S yomm Uy popied eyl S81BOIPU) IBY1 SR B TE SAWS O] PESN 6q Of 8] IBow WIS UL (M) Y00y AuB JB BINSORUS &) BIRUS B 830100
‘S09POUL 0 8 J0d (8 1886 10 J0) SUINURL § O BIE UEIROdaTeW TR0 (uimwez o uE01 394060 rIGALRY Byouws [ AY )
.13 souuy oriSons opaTis oo D SORMIETS o RTHOURO G Eured 313 ‘Dot o 20000 SINRIACLIL BUWORO] SAf) UM SUORIBLCO SIBUSIIN

0D210M8 S5} O POSEQ DEMBUI 9 ‘POO]S JBARN B PESBQ 51 YIMM ‘OLUY) BARA BUL NS OF IBAR] POUORE; BABY O) POWSEP 31 4adBd | 10AT W) U oy punase L

10 uoRdeoxe Sl UK O AARIR J8 ) UORNGUISID FRULOU POWINSSE PUB eUeasd 08
61 U Peseq JOIOB) A18{BS B YW POIONRUCS UESq SBY (9POW LORUSAeIU) spefug aid syl (W) Lo p Y
W00 J0d ¢ Aereuiposdde anwALISY T
9 Ougm) owelsis Yog JO HSp 8yl — , 1Ued J0d 22 ‘weisks UOVENP &Yy Oy) SO ‘put
W83 jod 0 10 WYEAS 10piuLKS e} JO) ANUNE: POTBLILSE UB UO DOSG ‘MSNH 01 eudis
wsuen pue sjesedo of Buge; WeIsAS UCKOSIBP B Byl PUB WeJSLS JePDS Byl Y0g jo

Wnon ubjeep £10 YoQ - 6 sl

Aqeqosd Mof @ 9) G101 S8 ‘WLIBRE Sl ORBUICINE U 0 KK UO PISEQ 8 INC-IS epeduq & (1)

Ao300 MSNE Yl MSISISUOD S SI) “SOUBPUSHE
PuNCIB-aay SO} 1SUBNDOBEY tWOJ} SUOKNS &M} YOG OF AJGONBLIOING WS 6q GI0NIBY]
B puBes v "puens 0 penbay 8q ABLW UOKEIS S USEQRUEN Wal) eouegdde [Buonppe UB
...oi!.-:ou___:s_ogusaio.ilizs_;gsg!a:l:e‘segg!p (0]

BuPIng S} 10) INIGJ @Y1 10 LONAOPE B U} BPBL UEE] BARY SUOARIGDIBLIOD DUMORD; L
TI0ON NOLLNRARLING BOVORIE 48 0

'G'1°2 Ul UaALS 8 ‘UOTEIS Blly USGQBUEN PUE LIOGEIS Gs4 08/ BUOY 8] PIIOM SUogEls

auy Bupuodse: 199300 8yl TBY) PESIDE Sy MSNH ‘Bupsng e ul Austiowe e 10 Wers sy u)
SINANRG Tt JO NOLLYIOT T2

) o

L L0 19
T 1014-00LYIINZ N Wadny T LOLAHOOINT oM Uiy

684 Armruges
206 ‘BION IRAPSL 15IN VOdNRIL Q) a4 10 15vame n..liz,iala

"y AOURKS ‘PET HUPD UKL 9pOT) B4 ‘D 190Kiag - OGN OROESY BUL ‘FEALND Duidoys ) AIejeS B ozon. 13

"IErSLY 'dd ‘0841 91 1OA ey Dnjeg

ong ‘ wpeneny 5 g o Axeinay L. -0°d ‘Buong oL
WZr9)¢ "dd 'pe8) "2 S>.Inioa
824 40 [EUINOF ', HOPON SUOZ 824 Bursy) $980044 Bup) VMO

*M0J0Q 9 OB U| UMOYS B8 1indU) 9POW
Y] ‘0HUeds 6880-0810M Oy} BUEQ § LD PasEq [9POW BY) U] PRIPISUOD UIGEQ SRY SINOYMIM 9y)
AMLENOSD) Wa0N JNvE ‘Ta
"SUOHPUCO
ApaCeum STRLASS OF DOSN SENSE! G} PUS SOBUGOS G PEIOSIES By] J0j DY Jeke exows Jeddn
a0BpeW) ev) Jowexd O} PaSN USNq ST /) aeﬁt>5<uot§-as§§!3§:=
ay o) auoz Koxhwe
o1 empdasdde palepisuco St 1) 'APIS sap 10 Widep eyl puB Sesodind Byl 10] ‘IBAMOH "PeHEPA
10u 31 (RouBInqIN ‘voEoyNRAS 0'8) SOUOZ By LIYUM SEHBUSP PUR SRINEIEdLO) JO LONBUBA BUGZ
SUl UnM SifEIER 1O YOBY Y] S1 58nbILYIE) Buepow usz JO UOITEINUY JOfEN eyl ‘BAOGE PesSNoBP Y

"S1S8) I LIOOJ WOJ) POAIISTO USSQ SBY JBYM YIIM SOUBRIONOR 1310U00

2
UOPSNQIOD Bu) @IeyM 1948] JOddN 10y, AlSATEIGl B ‘S8UCZ OM) S8 PEPOU 81 NBWBAWICD 4oe3
“Apris sp) Jo Lidep ey pus sesodind ey)
0} uoz Loydwe o) 8] )| “Aster ..?afs-!
@INBO} pegepoul 8q O} BeIB SY) 40} INoAE) Buipng eyt 1By} UGB PUE ‘LOBSNOBK BAOIE U UO PeSEY
“@JlJ B |O JBAR @) U] BINSORUO UR _..aae.i:é&-_s.g o) s1BwWQsa o} pesn
0 UBD ‘1SV4D 99 4ONS '(OpOW BUOZ B 18y} SAWE ,,SIUED Buiddoys Uy Aiejeg eutd - 9 1efoid

WNees ASUBUG) OSNOYRISM ~ £ 9Q8L

‘UORNOS SaewWeY U jo AiewioeD eyl Ui pejeposse sedeiurApe
) 'Syl JO YNSal B S ‘pUB PRNdS SHOWS UD SABY SOINOWORD WeSKID Syl 1BY) Toeye weynbie "OABAISUCD SJ0W SIOM [OPOLLE | SV
l:a:ag!gov—o‘-o&.ﬁ!a 10) IGUIIOOR POISHISUOO 51 JUBSIREST SATRIBALIO B 10| SINI8I 94) 4Q PeSNposd SNSRI A1 "EOUSH “RINTBIOCKLS] PUY GIAP JOABL ONOUIS PUB OIR JUSUKIRIIUS

U] JO 08N Gy} ‘ONNSI Gy] KNYR PINOO YOUM ‘DUM SB YONS 'UICION) BUIBXE (O UOIBIDEUCD JO 2P G4 10pesd J8A0 O) POPUS] LSYLID TBUL PATEIS JOUINE BYL (il 000'Z9 "XOIdde suINOA)
3B 8y) puw Oy Bugieo mop & S.ss_xsls.&..ao u) yBiey ok wuojun Jee B Supenoe .i!sa.i-s_._m—3327:2-55!53:5339!!:5:!:2&-3.
Ui pejeoosse suofewxoxdde Syl 0) NP ‘LoHNED LM POIERII 8G PINOYE SYnses ese yBnoUNY 400uBY JyB:21E UB U] SIUSA OO YIS} AN € B 10) Snal 199) oy) Bupsdwoo Uy, Buong kg e
“pied J89 ey} woy) Bupenoss e 8URANIOE UDJUM BUNND BWIL 841 YIM o’y 0 ® 6ABf j9pous
9PIOUI0D PinoM 18y} Bujuing J0 poyed eI ey 1o} 3uBiSep YI0q J0j MIWIS &IB SeINTRIBALE) JBAR| 10H 2. f!-:s._s-z.? g_:s:a_ I (1 000°8 ) “XaiddB awnioA) Yo w ¢'gZ pus
“@¥ouws 0 Jueosep pides eIow B o] Pumy uBiSep WEYdWOO-SI YOE S4) YiIM PEIRROssE vexwos o uimue u 4 Bum) o1ous ) BUWBIOO Ul o, YD K3 »
slbiey 2insopue om0y ey 1Byl B1BdPU) g einbid pue 8 embiy wos) SiNses Bugepowr eyy ou :moeq papode) s3 88-3_3..23:_!%!53-2!523;_?;_“
HOpOW eOUIS 01 1SVD) JO ul 1oyeLws way) BYEp Jeu)
SLNSI oNTION MOZ Y8 §!§§ﬂo§o§g!§_€ﬂzvl§.g§!§s§§.§
. . 'PONODOW Jou 91 (SouBIIN] 'UoRBOYBNS SOUOZ By U SeNISUGP pUB SeINRIBdLE)
19POW 8y JO 881N03 8y} INoubnaIy w2 Yore tou s80p WLy
194B) BoWS By} 88 'USNELGPUN ©q O] PAINDE) 10U 9) UOHRILEIUOO EYOWS BY) JO JIGISSEREE Uy 1O UOIIBUBA ‘SUGZ BY} URIM SYEISP JO 3OB] U S| SanbiOe) BuNeRPOW BUOZ 1O UoeINLY Jofew YL
ooy _— .Ess-u._s s.!&.iéh“ ParpBI0d
100)) 8AGE W7 UBY] 9991 O SPUSITEP EYOWS GIOUM IUSA U] Ul PESIEBSS 0q Of palinbes s DO o ok fﬂo citss 001 0 5 00 s CUOPOLL SUOK O o 0 po PGS
ANAWSSISEY MOXO) DIONS T8 st ) jo i_.i PuB Yi BB JOOY NBWS ABAREIS! BYL

ONITIROON 302 ‘va

DNITIS00N 38 AONVNIL 3SNOHIUYM @ XIONSddY

0L1 10031 Wwg 021 10 or1 M0ay
10144 00LY990Z ON odey 0L 002PINGZ N Vo



Raport No. 20084700-APT01-8
Page 183 01170

The results Incicale that for all fire would be
8:6.3!35.-.:‘.7.:3!6&...&.883:‘3;3.323 In this respact, the brigade's
primary roles are expected ta bs predominantly fire control and extinguishmenl and not initial
evacustion. However, il a tolal evacuation of the buikdng is necessary, they may assist with the
orderty svacuation of pars of the building where necessary, commensurate with the fire severity.

[-L% GANTT CHANT OF FBIM
in considering the factors for fire brigade response given In sections C.2 and C.3 above, the
detenmination of total fire brigade intervention time has been made below.
From the assessment undartaken, the total time required for fire-fighters to respond, set-up and carry
out the necessary activities to commence application of water on the fire is 1,376 seconds (~ 22
minutes) for Mona Vale Fire Station and 3,954 seconds (~ 32 minutes) for Narrabeen Fire Station.
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APPENDIX D  CFD MODELLING FOR JETFAN ALTERNATIVE SOLUTION

GaNERAL

has besn using 5? fluid
Fire Dynamics Simulator (FDS), Version 5

v.um_i-uo!!%!-_;‘niag of heal and smoke generated by a fire within the

(CFD) computer program

describing the transport of mass, momentum and energy by the fire induced flows) are solved
numericaily in a large number of reciangular celis representing the physical space. This approach is
considered sultable o simulats the How of heal and smoke through a large area such as the subject
basement carpark.

The outputs of FDS include such as gas fiow velocities, visibikty and
gl%!.ﬁﬁoi&i&ﬁai FDS results are presented in colour graphics
using the Smokeview'™®" computer module.

MoouL GEoMETRY

‘With reference to the architectural drawings, the subject basement carparking levels is modelled as a
93-m wide (X-axis), 73 m deep (Y-axis), and 4 m high (Z-axis) compartment. The size of grid celis in
the X, ¥ and Z directions are generafly 0.5 m. Low-level openings with a height of 0.25 metre to a
single fagade has been modelied to allow tor an inflow of tresh air trom the outside to tecilitate
combustion,

An intemal layout of the FOS model is as shown in Figure 11 below:

Figure 11 - Imtemal FDS-model layout of subject besement carparking level

>=i§u’==§a_ n the driveway between a sprinider head and a jet-fan. This is considered

based on the being an area of transit, with the fuel load
uo.:n the care situated within the -__o.!& car parking spots.

Each scenario was run for a period of 600 seconde.

McGratian KB, Hostika S, Floyd JE, Baum HR & Rehm RG, Fire Dynamics Simulator Version 5, NIST, US, October 2007.
Fomey G. P. and McGrattan K, B.. User's Guide for Smokeview Version 4- A Tool for Visualizing Fire Dynamics Simulation
Data, NIST Special Publication 1017, March 2000.
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Figure 10 - Firs Brigade Intervention Mode! dmeline
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FDS modeling was underiaken for a medium t* fire (Q=(V}* and v the floor
?ii-_atl.aessiﬁis!ouzig& on the content of the bulidh
comprising cars. This fire growth rate is based on fire tests'™

DA FDS MoosLLNG

o_ carpark.
ing mainly

e dill
s | ——————
Figure 12 ~ Sosnario 1a visibiiity at 200 seconds

—d

e

Figure 13 = Scenaric 1a visibikity at 400 ssconds

182 NFPA 928, "Guide for Smoke Management Systems In Malls, Atria, and Large Areas”, 2000 Editlon, NFPA.
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Figure 26 - Driveway fire with Standerd sprinkier (without jet-fan) activatlon time

[Bwokaview 8.8 - Oct 29 20

fFrame: 114
hercs: N )
A

Figure 29 - Drivewsy fire with Standard sprinkier (with jei-fai) activation time

Exova i Exova |




Flapon Mo, 20884700-RPTO1
Page 185 of 170

Jouonsviow $4 - 0ct 20 2010

frrome: 94
NN Se————
Figure 30 - Drivewsy fire with fast respones sprinkier (with jet-fan) activation time

postaviow 54 - Oct 29 2018

Fane: 110

[T eee—

Figure 31 - Parked car fire with Sianderd sprinkier (no jet-fan) activetion time
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APPENDIX F  JET FAN SPECIFICATION
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rane: 109
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Figure 32 - Parked car fire with siandard sprinider (with jet-fan) activation time

E..'.'. [ ]

Fgure 33 - Parked car fire with fast-responss Sprinkier (with jei-fen) activation ime
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APPENOIXH  ALUCOBOND TEST REPORT EXCERPY Yont Report Nr 44784 DL warmgwfgegmt
iy

5 = Full-acale room test for suriace products according 1o 1SO 9705,
The 1809705 the

0~ 10 rilnutes: heat culput level of the bumer: 100 KW

1020 minutes: host oulput iewsl of the bumer: 300 kW

Dy Wani'ggpﬁ,rggent

TEST REPORT 14576A 20 mintion: dinchon o b tumes
2. RENTIFICATION OF THE PRODUCT
A COMPOSITES GmbH
Ahssinganpletz 4 Rein.of sample arrivel 1 20100712
gﬁu« eokicationclimanncios  :  Notapplicable
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Niky Makroglou |

From: Niky Makroglou

Sent: Friday, 29 May 2015 10:17 AM

To: '‘bfs@fire.nsw.gov.au'

Cc Tony Heaslip

Subject: Notice of Design Change - BFS15/399 (6766) 2 Daydream Street, Warriewood
Attachments: 26664700-RPT01-8.pdf; Request for Report - Initial Fire Safety Report Notice of

Design Change Form.docx

Please find attached Notice of Design Change Form and Fire Engineering Report Revision 8.

Kind Regards

Niky Makroglou
Personal Assistant

SYDNEY WOLLONGONG

Y BLACKETI I\Sﬁuite C2.01,22-36 Suite 1, 100

' Py inS Railway St,
MAGUIRE+ | Uim > ot

-~ . ——— 4 PO Box 167, PO Box 90,
GDLDSMW Broad?;/(ay NSW Corrir(:a(al NSW

2007 2518

Ph: 02 9211 7777 Fax: 02 9211 7774 Wollongong Ph: 02 4285 5696
www.bmplusg.com.au

This e-mail and attachments (if any) is intended only for the addressee(s) and is subject to copyright. This email contains information which may be
confidential or privileged. If you are not the intended recipient please advise the sender by return email, do not use or disclose the contents and
delete the message and any attachments from your system. Unless specifically stated, this email does not constitute formal advice or commitment by
the sender or Blackett Maguire + Goldsmith Pty Ltd or any of its subsidiaries.



Nil_(x Makroglou

From: BFS <BFS@fire.nsw.gov.au>

Sent: Friday, 29 May 2015 7:57 PM

To: Niky Makroglou

Subject: RE: Notice of Design Change - BFS15/399 (6766) 2 Daydream Street, Warriewood

Fire & Rescue NSW acknowledge receipt of your email and supporting documentation.

If you have any further queries regarding this matter, please contact the Fire Safety Branch on 9742 7434 quoting
your reference number.

Fire Safety Branch
Community Safety Directorate

Fire &
NsSW |Rescue NSW

E bfs@fire.nsw.gov.au | T (02) 9742 7434 | F (02) 9742 7483 | www.fire.nsw.gov.au
Amarina Avenue, Greenacre, NSW 2190 | Locked Bag 12, Greenacre, NSW 2190

Twitter.com/FRNSW | Facebook.com/FRNSW | YouTube.com/FireAndRescueNSW
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From: Niky Makroglou [mailto:niky@bmplusg.com.au]
Sent: Friday, 29 May 2015 10:17 AM

To: BFS
Cc: Tony Heaslip
Subject: Notice of Design Change - BFS15/399 (6766) 2 Daydream Street, Warriewood

Please find attached Notice of Design Change Form and Fire Engineering Report Revision 8.

Kind Regards

Niky Makroglou
Personal Assistant



SYDNEY

Suite WOLLONGONG
C2.01,22-36 >Uite1,100
: . Mountain St Ral‘lway St
o BLACKE' I Ultimo Corrimal
/ an MAGUIRE+ | rosox 167, zgr"”,m‘ ?(l:fsw
/7)) GOLDSMITH | soaaway 7"
NSW 2007

Ph: 02 9211 7777 Fax: 02 9211 7774 Wollongong Ph: 02 4285 5696
www.bmplusg.com.au

This e-mail and attachments (if any) is intended only for the addressee(s) and is subject to copyright. This
email contains information which may be confidential or privileged. If you are not the intended recipient
please advise the sender by return email, do not use or disclose the contents and delete the message and any
attachments from your system. Unless specifically stated, this email does not constitute formal advice or
commitment by the sender or Blackett Maguire + Goldsmith Pty Ltd or any of its subsidiaries.

This message, and any files transmitted with it, is intended only for the addressee named and may contain
confidential and/or legally professional privileged material. If you are not the intended recipient, please
delete it and notify the sender immediately. Any retransmission, dissemination, reliance on or other use of
this communication by people other than the intended recipient is prohibited. Views expressed in the
message are those of the individual sender, and are not necessarily the views of Fire & Rescue NSW. Use of
electronic mail is subject to FRNSW policy and guidelines. FRNSW reserves the right to filter, inspect,
copy, store and disclose the contents of electronic mail messages, as authorised by law.



