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5 September 2004

The General Manager
Customer Service
Pittwater Council

PO Box 882,

Unit 1, Vuko Place

Warriewood NSW 2120

Dear Sir/Madam,

1

DEVELOPMENT APPLICATION NO. DA N1118/00
CONSTRUCTION CERTIFICATE NO. 23250/1

017 BARRENJOEY RD, PALM BEACH

City Plan Services have issued a Construction Certificate under 1AA fof the

Environmental Planning and Assessment Act 1979 for the above premises.

Please find enclosed the following documentation:

Construction Certificate No. CC 23250/1

Copy of application for Construction Certificate.

Documentation used to determine the application for the Construction Certificate as
detailed in Schedule 1 of the certificate.

Natice of Appointment of Principal Certifying Authority.

Cheque for Council's registration fee.

Our client has been advised of the necessity to submit to Council the notice of
commencement of building works 48 hours prior to the commencement of works.

Should you need to discuss any issues, please do not hesitate to contact the Project
Building Surveyor Rohan Defries on 8270-3500.

Yours Sincerely

Brendanmh T

Director
encl
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Pittwater Council
ARN: 51340837871

TAX INVOICE

OFFICIAL CEIPT
152107

21/09/2004 Receipt bo 152197

To CITY PLAN SERVICES PTY LTD

LEVEL 1, 364 KENT STREET

SYDMEY MGW 2000 ~

-

fty/

Applic Reference

1017  RMIC-Rcrd
GL Rec Mi118/00 1017
BARFEMICEY RD FALM

$27.

fmount

EBEACH
BT 7,73
5L Rec
To GL Receipt:
Total Amcunt: F30.00
Includes GST of: 7,73
amounts Tendered
Cheqgue 30,00
Tatal 30, 06
Rounding %0, 00
Change 0,00
Mett $34, 00

Printeg 21/709/2004 11:52:08 AM

Cachier FRWild
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1017 Barrenjoey Road, Palm Beach
Construction Certificate No. 23-250/1
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CONSTRUCTION CERTIFICATE NO. 23250/1

Issued under Part 4A of the Environmental Planning and Assessment Act 1979

Sections 109C and 81A(5)

APPLICANT
Name:
Address:
Contact Details:

OWNER

Name:
Address:
Contact Details:

DEVELOPMENT CONSENT
Consent Authority/Local Government Area:
Development Consent No:

Date of Development Consent:

PROPOSAL

Address of Development:

Building Classification:

Type of Construction:

Scope of building works covered by this Notice:
Value of Construction Certificate (Incl GST):
Plans and Specifications approved:

Fire Safety Schedule:

Exclusions:

Conditions {Clause 187 or 188 of the Environmental
Planning & Assessment Regulation 2000}:

PROJECT BUILDING SURVEYOR

CERTIFYING AUTHORITY

ACCREDITATION BODY

John David
Lot 1 Pier 8/9 Hickson Rd, Walsh Bay
Phone: 8259 7388 Fax: 8259 7377

Tony Touma
Lot 1 Pier 8/9 23 Hickson Rd, Walsh Bay
Phone: 8259 7388 Fax: 8259 7377

Pittwater Council

DA 11033 of 2001 and DA N1118/00
{Land and Environment Court of NSW)
14.02.03, 13.08.04

1017 Barrenjoey Rd, Palm Beach
Class 2,7a & 8

Type A and Type C

madifications to an existing approvali.
Nil additional cost

Scheduie 1

Schedute 2

Nil

Nil

Please contact Rohan Defries
for any inquiries

Brendan Bennett for and on behalf of
City Plan Services Pty Ltd

Planning Institute Australia NSW Accreditation
Scheme
Registration No. 3004

That |, Brendan Benneft, as the certifying authority, certify that the work if completed in accordance with the plans and
specifications identified in Schedule 1(with such modifications verified by the certifying authorily as may be shown on that
documentation) will comply with the requirements of the Environmental Planning & Assessment Regulation 2000 as referred
to in section 81A(5) of the Environmental Planning and Assessment Act 1979.

Q_A@ED'T'WS 15" day of September 2004

\W\ S ‘
Brendan Benneﬁ”‘ o

Director
NB: Prior to the commencement of work S81A (2} {b) and (c} of the Environment Planning and Assessment Act 1979 must be satisfied.

MAPROJECTSWCP2003'23-2500Construction Certificate-1.doc
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SCHEDULE 1

APPROVED PLANS AND SPECIFICATIONS

1. Endorsed architectural plans prepared by Walter Barda Design

Pian Title Drawing No Revision Date
Plans — ground floor Cl 201 c 03.04
Plans — first and second floor Cl 202 C 03.04
Roof and site plan Ci 200 C 03.04
NW / SE elevations Ct100 C 03.04
NE / SW elevations Cl101 C 03.04
Elevations east and west Cl 102 C 03.04
Unit 4 elevations / section Cl 103 C 03.04
2. Other documents relied upon
Title Prepared By Reference Date
Construction Certificate Application  City Plan Services 10.09.04
Fire engineered solution Defire 03164 R1.2 June 2004
Compliance certificate Steve Wise and 2004/C182 13.09.04
Associates
Peer review of alternative solution Steve Wise and 176 13.09.04
report Associates
Letter re: compliance with the Defire 03164 23.08.04

requirements of fire engineered
solution

Page 2 of 3



_~

ENANNINE
B

)L' !‘ ik

SCHEDULE 2
FIRE SAFETY SCHEDULE

FIRE SAFETY MEASURES

PROPOSED
STANDARD OF PERFORMANCE

Automatic fire detection and alarm
system

BCAE2.2 & Spec E2.23, &
AS 1670.1-1995, AS 3786-1993

Emergency lighting

BCAE4.2 E44 &
AS/NZS 2293.1-1998

Exit signs BCA E4.5, E4.6. & E4.8,
AS/NZS 2293.1-1998

Fire doors BCA Spec.C3.4 &
AS1905.1-1997

Fire hydrant systems BCAE1.3

AS2419.1-1994

Fire seals protecting openings in
fire resisting components of the
building

BCA C3.12, C3.15, Spec. C3.15

Portable fire extinguishers BCAE16&
AS2444-1995
Wall wetting sprinkler and drencher C3.4
systems
Smoke detectors and heat BCA E2.2 & Spec E2.2a
detectors AS 1670.1-1895, AS 3786-1993

Alternative Solution 1 (unprotected
steel elements)

Recommendations contained in
fire engineered solution report No:
03164 R1.2 dated June 2004
prepared by Defire Pty Ltd

Alternative Solution 2 (openings to
carpark within 3m of boundary)

Recommendations contained in
fire engineered solution report No:
03164 R1.2 dated June 2004
prepared by Defire Pty Ltd

Alternative Solution 3 (non-fire
isclated stair bounding
construction)

Recommendations contained in
fire engineered solution report No:
03164 R1.2 dated June 2004
prepared by Defire Pty Ltd

Alternative Solution 4 (winders in
lieu of landings)

Recommendations contained in
fire engineered solution report No:
03164 R1.2 dated June 2004
prepared by Defire Pty Lid

Page 3 of 3
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CONSTRUCTION CERTIFICATE APPLICATION

Made under the Environmental Planning and Assessment Act 1979
Sections 81A(2}), 109C(1)(b)

IDENTIFICATION OF BUILDING
Address_ 'O ) BFEET ¢ =52, A H

Lot DPIMPS etc \ T 9% | DF g3632¢
Suburb or town_PAUM BE7Utpost Code 2! 9 &

DESCRIPTION OF DEVELOPMENT LatA VT RCA A
Detailed Description: PETBATWY OF GrgTI NG STRVAVEE €

toETRV TR g B EEHIPer/eG S T

{IGET Ve T PARKANE & STIRATE B e ROl S
(\NBVVE BRSETD) ¢ ERMISES

APPLICANT
Name__ Company PABEN EwW LenGTRICTTBTNS

Address LT\ P1EF-B/9 mcksen £
Suburb or town_\~FRSH G Post Code_ 2950
Phone B/H QL"B'G)"]’EQ 8 Fax No 325‘57377

Mobile Email

As the applicant, l/iwe hereby submit this Construction Certificate Application under the Environmental Planning &
Assessment Act 1979, with Cily Plan Services Ply Lid.

Signature of applicant: Sign Me to-09 .04

CONSENT TO ALL OWNER(S)

Name 7OnJY 7Cxessd . Company

AddressA STV, AER €/ 23 hckseny PO
Suburb or town_ WS} B! Post Code_ 2280
Phone B/H_ 8259 734§ Fax No 8259 137777

Mobhile — Email -

As the owner of the above property:

1. Ifwe consent fo this application; and

2. Ifwe appoint Brendan Benneft of City Plan Services Ply Ltd as the Pgngipal Cerlifying Authority for the building
work identified in this application.

Signature of Owner Sign /\Date %/Z’CC’{L
SV

M:\Building Team\Buiiding Tearm\BB\Gonstruction Certificate\CC Application Form.doc
TELEPHOMIE 8270 3500 LEVED 1 364wl ST TSII0T WA ATV PLAN CORLAL
FACSIMILE 82701 3857 STy LISV O AR O TR R
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VALUE OF WORK
Estimated Cost of work:

GST.

$ 2,769, o0

$ 270, 00O

For developments over $5 miillion, a Quantity Surveyors Certificate verifying the cost must be submitted on

ladgement of the application.

DEVELOPMENT CONSENT

Development Consent No

Date of Determination

No. 11033 grF 20|

Date ¢ » U2 » 26073

BUILDING CODE OF AUSTRALIA
BUILDING CLASSIFICATION

Nominated on the Development Consent

Class 2 4 5

RESIDENTIAL BUILDING WORK
Relevant only to residential building work

REQUIRED ATTACHMENTS

Owner-builder Permit No.
or
Name of Builder EARAEANIB S - CISTRAE s

Address VBT, PIER 8/9 273 ricrsen o wWAsHr BN 2ax

Telephone_ 825 1288 Fax 8259713771/
8'?,112, c

Contractor License No.

Note 1 details the information that must be submitted with an application for a construction certificate for proposed building

works

* Note 2 details the additional information that may be submitted with an application for a construction certificate for proposed

residential building work.

Page 2 of 6
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Schedule 1 information to be
Collected for ABS Particulars of the proposal

DESCRIPTION
What is the area of the land {m?) -
V232 v
Gross fioor area of existing building (m?)
What are the current uses of all or parts of the +-
building(syland? EErErx 510w
{if vacant state vacant}
Location Use
FW(W[F»EE!) CRvrnVERCUAA- (A )
| A RANERUNY ( TR ASATSE)
Does the site contain a dual occupancy? N o
What is the gross floor area of the proposed addition or ™
new building (m?) 1 8 57w
What are the proposed uses of all parts of the building(s)1and?
Location Use
Feov T (STECET) VA B A
[Cmrad cad RSP T
Number of pre-existing dwellings
p g g A
Number of dwellings to be demolished M
How many dwellings are proposed? D PWEAANES 4 | O MVERGAL
How many storeys will the building consist ?’
of?
MATERIALS TO BE USED
Walls Code Roof Code
Brick veneer 12 Aluminium 70
Ful brick 11 - Concrete 20 -
Singte brick 1" Concrete tile 10
Concrete hlock 11 Fibrous cement 30
Concrete/ 20
masonary fibreglass 80
Concrete 20 Masonry/terracott
a shingle tiles 10
Steel 60 Slate 20
Fibrous cement 30 Steel 60
Hardiplank 30 Terracotta tile 10
Timber/weatherboard
w 7 ove coveer
Cladding aluminium
70 Unknown 80
Curtain glass 50
Other
Unknown 90
Floor Code Frame Code
Concrete 20 ./ Timber 40 L
Timber 10 Steel 60 -
Other 80 Gther 80

Unknown a0 Urknown 90

Page 3 of 6
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Schedule 2 — Existing Essential Fire Safety Measures
Part 1 of 2

ltem Existing
No. Measure

N

is this
measure
Installed in
the
Building?
Yes / No

If yes, enter the current
standard of performance
(eg: ORD 70 Clause 19.2
or BCA Clause E1.5 & AS
2118.1-1999)

1 Acbgss Panels, doors and hoppers to fire resisting shaft

2 Autoratic fail safe devices

3 Automah‘kc fire detection and alarm system

4 Automatic\{ire suppression system {sprinkler)

5 Automatic fih\suppression system {others - specify)}

6 Emergency lighQng

7 Emergency lifts "\

8 Emergency warning\qnd intercommunication system

9 Exit signs \

10 Fire control centres and ragms

11 Fire dampers \

12 Fire doors \

13 Fire hydrant systems N\

14 Fire seals (protecting openings in fire resié@g compenents of the building)

15  Fire shutters N\

16 Fire windows \

17 Hose reel system N\

18  Light weight construction \

19 Mechanical air handling systems N\

20 Paths of travel stairways passageways or ramps \

21 Perimeter vehicle access for emergency vehicles \

22  Portable fire extinguishers \

23 Pressurising system \

24  Required (automatic) exit doors N\

25 Safety curtains in proscenium openings

26 Smoke and Heat Vents

27  Smoke Control System N

28 Smoke dampers \

29 Smoke detectors and heat detectors \

30  Smoke doors N\

31 Solid-Core doors \\
32  Stand-By Power Systems N\
33 Wall wetting sprinkler and drencher systems \
34 Warning and operational signs \
35 OTHERS - Specify \

This is an accurate statement of all existing Fire Safety Measures implemented in the whole building.

SiIgned .o e {Owner/ Agent) Name ....coociieiinii i Date ..ccoivnrarenns

Page 4 of 6
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Schedule 3 — Proposed Essential Fire Safety Measures
- Part 2 of 2

ltem Proposed New Measure Is this measure if yes, enter the
-~  No. Installed in the current standard of
Building? performance
- Yes or No {eg: BCA Clause
E15&
AS2118.1-1999})
- 1 Access Panels, doors and hoppers to fire resisting shaft ~e
- 2 Automatic fail safe devices ~O
3 Automatic fire detection and alarm system €5 %;;,5‘"’?5;’:;%%5
-~ 4 Automatic fire suppression system (sprinkler) WO i
- 5 Automatic fire suppression system (others — specify) NDO
' 6 Emergency lighting ED CoiT T4 5, He2293- |
-7 Emergency lifts WO
8 Emergency warning and intercommunication system g o
- 9 Exit signs e BN & 4 4 A92L293" |
- 10 Fire control centres and rooms T}
' 11 Fire dampers MO
-~ 12 Fire doors _ “1E5 BS 90Y |
- 13 Fire hydrant systems ez, E1-3 ¢ AS 2419 -
14 Fire seals (protecting openings in fire resisting components of the building) W& € 35 ¢ Spee ¢ 3057
- 15 Fire shutters WO
16 Fire windows w0
- 17 Hose reel system \YRU]
- 18 Light weight construction SRV
19 Mechanical air handling systems W
- 20 Paths of travel stairways passageways or ramps \NRY)
21 Perimeter vehicle access for emergency vehicles NO
“ 22 Portable fire extinguishers TS Gk g ALy
- 23 Pressurising system "ND
24 Required (automatic) exit doors Mo
-~ 25 Safety curtains in proscenium openings W
26  Smoke and Heat Vents N
Y Smoke Control System v
-~ 28 Smoke dampers o
29 Smoke detectors and heat detectors €S &zl A3 M W0
™ 30  Smoke doors ~N O
- 3 Solid-Core doors W
32  Stand-By Power Systems Y,
- 33 Wall wetting sprinkler and drencher systems Wi )
34 Warning and operaticnal signs NO
“ T35 OTHERS - Specify

- Page 5of 6
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For Completing Construction Certificate Application

Note 1

The following information must accompany applications for a construction certificate for building and subdivision work.
Building Work

In the case of an application for a construction certificate for building work:

a) Copies of compliance certificates relied upon

b)  Four (4) copies of detfailed plans and specifications

The plan for the butlding must be drawn to a suitable scale and consist of a general plan and a block plan. The
general plan of the building is to:
show a plan of each floor section
=  show a plan of each elevation of the building
= show the levels of the lowest floor and of any yard or unbuilt on area belonging to that floor and the levels of
the adjacent ground
= indicate the height, design, construction and provision for fire safety and fire resistance (if any).

Where the proposed building work involves any alteration or addition to, or rebuilding of, an existing building the
general plan is to be coloured or otherwise marked to the satisfaction of the certifying authority to adequately
distinguish the proposed alteration, addition or rebuilding.

Where the proposed building work involves a modification to previously approved plans and specification the
general plans must be ¢coloured or otherwise marked to the satisfaction of the certifying authority to adequately
distinguish the modification.

The specification is:
* to describe the construction and materials of which the building is to be built and the method of drainage,
sewerage and water supply
=  state whether the materials proposed io be used are new or second hand and give particulars of any
second-hand and give particulars of any second-hand materials to be used.

¢} Where the application involves an alternative solution to meet the performance requirements of the BCA, the
application must also be accompanied by:
. details of the performance requirements that the alternative solution is intended to meet, and
= details of the assessment methods used to establish compliance with those performance requirements,

d) Evidence of any accredited component, process or design sought to be relied upon.
e) Exceptin the case of an application for, or in respect of, a class 1a or class 10 building:
* alist of any fire safety measures that are proposed 1o be implemented in the buitding or on the land on
which the building is situated; and
- if the application relates to a proposal to carry out any alteration or rebuitding of, or addition to, an existing
building, a separate list of such of those measures as are currently implemented in the building or on the
land on which the building is situated.

The list must describe the extent, capacity and basis of design of each of the measures concerned.
Note 2
Home Building Act Requirements

In the case of an application for a consfruction certificate for residential building work {within the meaning of the Horme
Building Act 1988) attach the following:

a) Inthe case of work by a licensee under that Act:

{i) a statement detailing the licensee’s name and contractor licence number, and
(i} documentary evidence that the licensee has complied with the applicable requirements of that Act®,
ar

b) in the case of work done by any other person:
(i) a statement detaiting the person’s name and gwner-builder permit number, or
(in) a declaration signed by the owner of the land, to the effect that the reasonable market cost of the
labour and materials involved in the work is less than the amount prescribed for the purposes of the
definition of owner-builder work in section 29 of that Act.
(i)
*A certificate purporting to be issued by an approved insurer under Part 8 of the Home Building Act 1389 to the effect that
a person is the holder of an insurance contract issued for the purposes of that Part, is sufficient evidence that the person
has complied with the requirements of that Part.
Page 6 of 6
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-~ DEFIRE Pty. Limited
ABN. 30 093 Q90 089
Telephene 02 9211 4337
Facsimlle 02 5211 4166

Sulte 3, Level 4, B3-97 Kippax Sueet Surry Hills NSW 2010
P.0. BOX 2048 Sirawberry Hills NSW 2010 B EFIR E

Fiy. Limlied.

Walter Barda Architeclure

Page 1of 1
(02) 8258 7377
(02) 8270 3501
23-08-2004

03164

073 9360 2324

d Steven Nihas, Parkview Construc,
Rohan Defries, Cily Plan Services

Micael Lundqvisl

1017 Barrenjoey Road, Palm
i Deach

Walter,

As describe in our fax (29/04/2004) and discussed cver the phone last week the bounding wails at Units 1 & 2
entries could be constructed of ranslucent glass blocks with a fire rating of not less than -/60/~.

- The glass blocks are expecled lo significantly reduce the radiant heat flux onto the evacuation path in the stair.
However, in the event of a fully developed fashover fire (he heal flux in ihe stair could exceed 10kW/m?,

As meniioned In the previous fax a localised heal deieclor s liersfore required in the entry area inside the

- lower sale-cccupancy unit that has to be passed by evacuating occupants. The heat detector must be linked to
an evacuation atarm to provide occupants in both SOUs within the huilding with early warning in the event of a
- fire.

As discussed wall-wetling sprinklers are nol considered lo be required for this alternative as occupant are

expected to be able o evacuate the building before a flashover fire would ocour. This is subject {o approval by
- the certifying authority and polential peer reviewer.
- If you have any furiner questions call me on 9211 4233 or 04(3 248 668,
Regards,
- Micae! Lundgvis|
- Senior Fire Safely Engineer
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File 2004/C182
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FIRE SAFETY ENGINEERS
BUILDING CODE CONSLILTANTS

Stephen Wise & Associates Pty Ltd ABN 42 089 614 326 S
Tsl: +61 (02) 6260 8488 Fax: +61 (02) 6260 8495 E

Manday, 13 September 2004

John David

Parkview Constructions Pty Lid
Lot 1, Pier 849

23 Hickson Road

WALSH BAY NSW

RE: Pear Review of Defire Pty Ltd Alternative Solution Report 03164 R1.2
1017 Barrenjosy Road, Palm Beach, NSW

1.0 INTRODUCTION

A peer review of the “Altemative Soluion Report” (herain called the Report) for the proposed
residential development and boat storage facility at 1017 Barrenjoey Road, Palm Beach, NSW has
been completed. This review relates to Report No. 03164 R1.2 by Dafire Pty Ltd, dated June 2004.

The attached Compliance Certificate Is issuad as per the requirements of Part 4A of the
Environmental Planning and Assessment Act 1574, :

Priot 4o Igsuing & certificats, the Accredited Certifier, Fire Safety Engineering must be satisfied that
the analysis proposed meels the relevant provisions of the Building Code of Australia (BCA).

This peer review has been undertaken at the request of Parkview Constructions Pty Lid to provide
a Compliance Certificate for the solution proposed in Section 12 of the Report - Fire Safety
Measures.

20 SCOPE

The scope of this peer review is limited to assessing the methodology used and the resuitant
conclusions contained within the Report related to the ability of the design to provide for effective
fire resistance levels and protaction of openings as wel as egress via the non-fire-isclated stairway.

3.0 COMMENTS
The Raport provides assessment of the following non-compliances to the Daemad-to-Satisfy (DTS)

requirements of the BCA.

Assessment1:  Table 3 of Specification C1.1 of the BCA requlres ipadbearing internal
beams, frusses and the Ilke to achieve a Fire Resistance Level (FRL). The
second floor (top level) contains lpadbearing structural elements that
support the roof which do not achieve any FRL. The Method of Meeting
Performance Requirements nominated in the Report is AQ.5(D)()) and the
Assessment Method A0.9(b)(i). The reievant Performance Requirements
are CP1 and CP2.

Assessment2;  Openings from the carpark are within 3 metres of the south-sastern
boundary and are not protected in accordance with Clauses C3.2 and C34
of the BCA. The Method of Meeting Performance Requiramants neminated
in the Reperl is AQ.5(b)() and the Assessment Method AD.8(b)(). The
ralevant Performance Requirement is CP2.

mail; canberra®swa.net.ay Wab: www swa.net.au

traat: Unit 2/32 Bougainville Street Manuka ACT 2603
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Fli¢ 2004/C182 Paar Raview - 1017 Barrenjpay Road, Paim Esach, MSW Page 2

Assessment3:  The design of the bounding construction of units 1 & 2 to the non-fire-
isolated stairway Incorparates glazed elements which are proposed to be
sprinkler protected. BCA Clause C3.11 does not allow for glazing in
openings in required bounding construction. The Method of Meeting
Performance Requirsments nominated in the Repart is AQ.5(bj(i} and the
Assassment Method AD.9(k)(ii}. The relevant Perfarmance Requirement is
cPz.

Assessmentd:  The non-firs-isolaled stairway has winders In lieu of a landing providing
access and egress from Unit 2 which Is not permitted under BCA Clause
D2.13. The Method of Meeting Performance Requirements nominated in

the Report is AQ.5(b){ii) and the Assessment Method A0.9{c}. The relevant
Parformance Regqulrement is DP2.

The following genetal comment is made:

» The point related to glazing in Section 12 contains typographicat errors. These srrors are
not considered to change the intent of the requirement, thergfore no action s
recommended.

The attached Compiance Certificate states that the concept design related to the above non-
compliances has besn completed and complies with the Fire Safety Engineering Guidelines and
the Assessment and Verification Mathods of the BCA.

The analyses were conducted in accordance with the procedures for both an Evaluation.
Extent 1 (Single Sub-system) and an Evaluation Extent 2 {Multiple Sub-systems) as outlined in the

Fire Safety Engineering Gufdalings ),

4.0 CONCLUSIONS
The Report demonsirates that Performance Requirements CP1, CP2 and DP2 of the BCA are mat

through Assessment Methods AQ.9(b)(1), AD.9(bj(ii) and AQ.9(c).

Stephen Wise & Associates Ply Ltd, supports the concept, struciure and cutcomes of the
Alternative Solutlon Repert No. 03164 R1.2 for 1017 Barrenjoey Road, Paim Beach, NSW.

The Compliance Certificate for the concept design is attached.

The Certificate states that the design achieves compliance with Performance Requirements CP1,
CP2 and DP2 of the BCA subject to the requirements in the Fire Safety Measures, Section 12 of
the Report, being implemented.

if you require any further information, please call on the numbers provided.

Yours Sincere]y',,,, e e e e i e e e e e e+ = o s e e+

Sz

Stephen Wise
Fire Safety Engineer
BSAP Registration No: 6493

| Fire Safaiy Enginaaring Guidelrnes - Australan Building Codes Board ~ Edlon 2001 ~ Novemnber 2004 -p. 1.2 - 13

Staphan Wise & Associates Ply Lid
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STEPHEN WISE PAGE

‘ i .\ COMPLIANCE CERTIFICATE — ENVIRONMENTAL PLANNING & ASSESSMENT

Part 4A

applicant

pame

addrass

centact no {phonaffax)

Development conssnt no or compilying
devslopment

certificaie

{whara In force)

development cangent no/CDC no

tata af datarmination

construction certificate
(whara In forca)
certificale no

date of [zzue

Description of development

Sublject land
sddrase

iol. DM/MFS eic

type of certificats
Flre Safely Enginaering Cerificale

give detalls of tha spacifiad azpects of
devalopmant (ag footings, road conatruction,
drainage system) and detail the plans and
spaclfications the work relates lo

give datails of the specific condition(s) of
devalopment congent or tomplying
devalapment cartificate and datall the
matter the condition retates to and the
standards/instruments that tha matter is
raquirad to comply with

give details of the ciasstfication of tha
buliding In accordanca with the BCA (eg
ciaps 1 [a)

Compliance Certificate
IBauad undar the Envircnmenlal Planning and Assessment Act 1878
Sectiar: 100C (1) (a)

Certificate

John David
Papwiow Gonstiugtions Stv.Lid
Lot 1, Pigr 8/

£3 Higkson Foad
WALSH BAY NSW

DA Numbar: Langd gad Envimnment Court Appsal No 11033 of 2001

1 13 Ay 4

rise in stors
storage faciiitigs,

1017 Bgrrenioay Rogd
PALMBEACH NSW 2108

E specifiad preposal hes been complated and complias with the Flra
Safsty Enginesring Guidelines "' and the Bullding Code of Auttrata
{BCA).
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.  EXECUTIVE SUMMARY

This alternative solution report documents the findings of a fire safety engineering assessment
aimed at determining whether the proposed development at 1017 Barrenjoey Road, Palm
Beach, achieves compliance with Performance Requirements CP1, CP2 and DP2 of the
Building Code of Australia (BCA). Defire undertook the assessment at the request of Parkview
Constructions PA..

The design of the building includes areas which do not comply with the Deemed-to-Satisfy
(DTS} provisions of the BCA. It is intended to apply a performance-based fire safety
engineering approach to develop aiternative solutions to the DTS provisions of the BCA related
to the following areas:

. Second Floor contains unprotected structural steel elements that will not
achieve the fire resistance levels specified by Specification C1.1 of the BCA.

. Openings in the Ground Floor carpark within 3 metres of the allotment
boundaries which are not proposed to be protected in accordance with Clause
C3.2 and C3.4 of the BCA.

. Design of the non fire-isolated stair serving Units 1 and 2 results in a non-

compliance with the requirements for bounding constructton specified by
Clause C3.11 of the BCA.

. The required non fire-isolated exit serving Unit 1 on the Second Floor contains
winders in lieu of landings as required by Clause D2.13 of the BCA.

This fire safety engineering assessment was undertaken to demonstrate that the design of the
proposed development achieves compliance with the relevant Performance Requirements of
the BCA in lieu of compliance with the DTS provisions.

The fire safety engineering assessment undertaken found that the design of the subject
building achieves compliance with Performance Requirement CP1, CP2 and DP2 of the BCA,
subject to the following recommendations:

. The provisions listed in Section 12 - Fire Safety Measures are to be strictly
adhered to. The requirements listed in that Section are Essential Services and
as such all fire safety systems should be identified as requiring maintenance
and certification at appropriate intervals relative to their Australian Standard
and the Environmental Planning and Assessment Regulations, 2000.

. A reassessment will be needed to verify consistency with the assessment
contained within this report should a change in use, building aiterations or
additions occur in the future.
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1017 Barrenjoey Road, Palm Beach

1. Introduction

This alternative solution report documents the findings of a fire safety engineering assessment
aimed at determining whether the proposed development at 1017 Barrenjoey Road, Palm
Beach, achieves compliance with Performance Requirements CP1, CP2 and DP2 of the
Building Code of Australia {BCA). Defire undertook the assessment at the request of Parkview
Constructions PIL.

2.  Fire Safety Engineering Brief

An informal Fire Safety Engineering Brief (FSEB) was held over the phone between Rohan
Defries of City Plan Services and Micael Lundqvist of Defire Pty Limited on the 10-05-2004 in
regard to the project. The FSEB was conducted with the relevant stakeholders involved in the
formal approval process to identify the potential fire hazards and define the fire safety problems
in qualitative terms, suitable for a detailed assessment and quantification.

At the conclusion of the meeting it was agreed that a formal FSEB meeting was not required
and that the proposed design and alternative solution is suitable for detailed assessment and
guantification based upon the identified essential information given in Sections 3, 4, 5 and 6. All
parties agreed that the alternative solution report should be submitted to all relevant
stakeholders identified in Table 2-1 for further comment following the detailed analysis and

quantification.

Name Role Company Telephone Facsimile
Steven Nihas Builder Parkview Constructions {02) 82597388 | (02) 8259 7377
Walter Barda Architect Walter Barda Architects {02) 9360 2340 | (02) 9360 2324
Rahan Defries / Project Certifier City Plan Services {02) 8270 3500 | (02) 8270 3501
Brendan Bennett

tan Hayles Structurat Engineer GHD {02) 9239 7100 | (02) 9239 7199
Micael Lundquist Fire Safety Engineer Defire {02) 92114333 § (02) 9211 4366
Table 2-1 Key Stakeholders

FADFA Jobs\2003 Jobs\Allernative Solutions\2003-164 1017 Barrenjoey Road, Palm Beach'Reporti20040602-03154 Alt Sel R1.2.Doc
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3.  Building Description

3.1 Building Characteristics

The proposed building has a rise in storeys of three compromising residential (Class 2) sole-
occupancy units (SOU), car parking (Class 7a) and boat storage facilities (Class 8). The
Ground Floor includes the bottom level of Unit 3, car parking and the boat storage area. Levels
2 and 3 contain the single level Units 1 and 2 and the upper two levels of Unit 3.

The SOU's on the upper leveis of the building are served by a non fire-isolated stair. Based on
the number of storeys contained and the classification of the top-most storey (Class 2) the
building is required to be of Type A construction.

Adjacent to the main building is a small two-storey commercial/retail building above a
basement level which is understood to be located not less than 6 metres from the main building
and is subsequently classified as a separate building of Type C construction.

3.2 Alternative Solutions

The design of the building includes areas which do not comply with the Deemed-to-Satisfy
(DTS) provisions of the BCA. It is intended to apply a performance-based fire safety
engineering approach to develop alternative solutions to the DTS provisions of the BCA related
to the following areas:

. Second Floor contains unprotected structural steet elements that will not
achieve the fire resistance levels specified by Specification C1.1 of the BCA.

. Openings in the Ground Floor carpark within 3 metres of the allotment
boundaries which are not proposed to be protected in accordance with Clause
C3.2 and C3.4 of the BCA.

. Design of the non fire-isolated stair serving Units 1 and 2 results in a non-

compliance with the requirements for bounding construction specified by
Clause C3.11 of the BCA.

. The required non fire-isolated exit serving Unit 1 on the Second Floor contains
winders in lieu of landings as required by Clause D2.13 of the BCA.

This fire safety engineering assessment was undertaken to demonstrate that the design of the
proposed development achieves compliance with the relevant Performance Requirements of
the BCA in lieu of compliance with the DTS provisions.

FADFA Jabs\2003 Jobs\Alternative Salutions\2083- 164 1017 Barrerjoey Road, Palm Beach\Report20040602-03164 Alt Sol R1.2.Doc Page 7
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Scope, Limitations and Assumptions

4.2

Scope and Limitations

The scope of this Alternative Solution is limited to an assessment of the non-
compliances with the DTS provisions of the BCA identified in Section 5.

The scope of the assessment is limited to compfiance with the Performance
Requirements of the BCA. Matters such as property protection {other than protection of
adjoining property), business interruption, public perception, environmental impacts
and broader community issues (such as loss of a major employer, impact on tourism
efc.} have not been considered, since they are outside the scope of the BCA.

The scope of this alternative solution report considers single point arson as a source of
ignition. Arson involving accelerants and/or multiple ignition sources is not considered
in this assessment, since it is outside the scope of the BCA.

The scope of this alternative solution report is limited to consideration of egress and
fire safety issues for people with disabilities to the same degree as the DTS provisions
of the BCA.

A reassessment will be needed to verify consistency with the assessment contained
within this report, should a change in use, building alterations or additions, changes to
the fire safety systems occur in the future.

The data, methodologies, calculations and conclusions documented within this
alternative solution report specifically relate to the subject building and must not be

used for any other purpose.

The documentation that forms the basis for this assessment is listed within Appendix A.

Assumptions

The building complies with the DTS provisions of the BCA except for the specific
issues identified within Section 5.

As the building is similar in all respects to a DTS complying building, alt of the fire
safety systems are assumed to operate as designed unless specifically stated
otherwise.

FADFA Jobsi2003 Jobs\Alternative Selutions\2003-164 1017 Barrenjoey Road, Paim Beach\Reportt20040602-03164 Alt Sol R1.2.Doc Page 8
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5.

BCA Requirements Associated with the Alternative Solution

Table 5-1 outlines the BCA requirements associated with the altemative solution aimed at
satisfying the relevant Performance Requirements.

Alt Sol Description of DTS Provision | Performance | Method of Meeting | Assessment
Alternative Solution Requirements Performance Method {A0.9)
Requirements (A0.5)
1. Unprotected steel Clause C1.1 CP1 and CP2 AD.5(b)(i) AO.Q(b)(ii)
structure on Second Floor and
Specification
c11
2. Protection of openings Clause C3.2 CP2 AD.5(b){i) AD.9(b)(i}
within 3 metres of the and C3.4
allotment boundary.
3 Bounding construction of | Clause C3.11 CP2 AD.5(b){(H AD.9(b)ii)
Units 1 and 2.
4 Single stair with winders | Clause D2.13 DP2 AQ.5(b)(ii) AD.9(c)
in lieu of landings.
Table 5-1 BCA Requirements Associated with the Alternative Solution

FADFA Jobs\2003 Jebs\Alternalive Solutions\2003-164 1017 Barrenjoey Road, Paim Beach\Reporti20040602-03164 Alt Sol R1.2.Doc
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6. Evaluation Extent

A fire safety engineering assessment carried out in accordance with the Fire Safety
Engineering Guidelines - Edition 20010 can generally be categorised into three different
extents of evaluation — Extent 1, 2 and 3. The difference in the extents of evaluation fies with
the number of sub-systems involved in the assessment. An Evaluation Extent 1 does not
invoive more than one sub-system. An Evaluation Extent 2 involves more than one sub-system,
but not all six. An Evaluation Extent 3 involves ali six sub-systems. All evaluation extents could
involve either comparative or absolute types of assessments. The fire safety sub-systems
specified by the Guidelines are as follows:

Sub-system A
Fire Initiation and Development and Control

o

Sub-system B
Smoke Development and Spread and Control

Sub-system C
Fire Spread and Impact and Control

Sub-system D
Fire Detection, Warning and Suppression

Sub-system E
Occupant Evacuation and Control

Sub-system F
Fire Brigade Intervention

W o R i-4l's

The evaluation extents associated with each of issues assessed is identified within the
methodology section of the respective alternative solutions.

1 Australian Building Codes Board, Fire Safety Engineering Guidelines — Edition 2001, Australian Building Cedes Board, November 2001.
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7.  Alternative Solution 1 — Unprotected Steel Structure on
Second Floor

7.1 Introduction

The Second Floor load bearing roof structure is proposed to include unprotected structural
steel elements that will not achieve the required Fire Resistance Levels (FRL) required by
Specification C1.1 of the BCA. It is noted that the roof does not require an FRL under the
Deemed-to-Satisfy (DTS) provisions of the BCA., Accordingly, an alternative solution has been
formulated to demonstrate compliance with Performance Requirement CP1 and CP2 of the
BCA.

7.2 Methodology

The assessment undertaken for the subject building is a qualitative absolute Evaluation Extent
2 involving the following sub-system(s):

. Sub-system C — Fire Spread and Impact and Contro!
. Sub-system E ~ Occupant Evacuation and Control
. Sub-system F — Fire Brigade Intervention

7.3 Objectives of Section C of the BCA

To make an assessment of whether the design of the building achieves compliance with
Performance Requirements CP1 and CP2, the objectives of the BCA in relation to fire
resistance must first be understood. The objective of Section C of the BCA (as stated by Object
CO1 of the BCA) is to:

(a) safeguard people from iliness or injury due to a fire in a building; and

(b) safequard occupants from illness or injury while evacuating a building during a fire; and

(c) facilitate the activities of emergency services personnel; and

(d} avoid the spread of fire between buildings; and

(e) protect other property from physical damage caused by structural failure of a building as a
resuft of fire.

The objective of the Section C of the BCA is elaborated further by the Guide fo the BCA which
states:

Basis of Objective
This Objective is based on the belief that a building should:

* provide people with an environment which, during a fire, will minimise the risk of them
suffering illness or injury;

* provide people with an evacuation route which will minimise the risk of them suffering
illness or injury while escaping a fire;

» facilitate the role of emergency services personnel, such as the fire brigade, if it becomes
necessary for them to undertake such operations as fire-fighting and search and rescue;

« assist in minimising the risk of fire spreading from one buifding to another; and

FADFA Jobs\2003 Jobs\Altemative Solutionsi2003-164 1017 Barrenjoey Road, Palm Beach\Report20040602-03164 Alt Sol R1.2.Doc Page 11
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* not have a structural failure during a fire that results in damage to another buiiding,
alfotment or road.

Spread of Fire

There is a continuing debate regarding the means by which the BCA should minimise the risk
of fire spreading from one building to another. Should the greater degree of fire protection be in
the building on fire, or should it be in the building at potential risk of the fire spreading?

Generally, the BCA provisions aim to minimise the spread of fire from the building on fire, but
there are some provisions that limit the spread of fire from an adjacent building.

Consequently, CO1(d) states that the spread of fire is to be avoided ‘between buildings’ — that
s, in either direction.

Protection of Other Property

The BCA is principally designed to maximise (within reasonable bounds) the safety, health and
amenity of people in and around buildings. Protection of property, either the subject building or
what is termed ‘other property’, is not generally a primary aim of the BCA — although it may
sometimes be a consequence of the provisions of the BCA.

However, there are some exceptions to this rule, and the inclusion of ‘other property’ in CO1{e)
is one of these. In this context, a building is expected to maintain the fevel of structural
sufficiency necessary to prevent it causing damage to any other property as a resuft of fire. The
reason CO1(e) concerns itself with the protection of other property is primarily because fire
from a building should not pose a serious risk to the health, safety and amenity of the public or
occupants of another building.

7.4 Assessment

7.4.1 Performance of Unprotected Steel Exposed to Fire

To undertake an assessment of the unprotected structural steef elements on the Second Floor,
the performance of structural steel when exposed to fire must be understood. The design of
structural steel under fire conditions is based upon the critical steel temperature concept. This
is a comparison of the yield strength and loading at normal conditions and the yield strength
and loading conditions in fire conditions.

The change in yield strength at elevated temperature has been experimentally investigated. An
approximation of this test data has been included in many national standards such as AS 4100
(structural steel) and AS 3600 (reinforcing and pre-stressing steel)(l. The relationships stated in
the standards are reproduced in Equation 7-1 and Figure 7-1.

k,r =(905-T)/650 structural steel
k,; =(720-T}/470 reinforcing steel
k,; =(700-T}/550 prestressing steel
where

T = Tempearture {°C)
k,; = Ratio of yield strength at elevated temperature to yield strength at 20°C

Equation 7-1 Relationship between yield stress ratio and temperature as specified in
AS 4100 and AS 3600

2 Buchanan, AH., Structural Design for Fire Safety, John Wiley & Scns, 2001, pp198
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The relationships show that the yield strength of steel sections when exposed to fire conditions
does not reduce until the steel temperature reaches 215°C. At temperatures in excess of
215°C, the load-bearing capacity of structural steel begins to diminish. Once temperatures
within a fire compartment reach approximately 500°C and above, many steel sections lose their
ability to support their design loads and are considered to have failed.

Given that the structural steel columns within the subject building are not protected with any
passive construction and the building is not protected with an automatic sprinkler system, a fire
within the building may cause the SOU of fire origin to reach temperatures in the order of 600-
1000°C, either locally in the region of flaming or the entire compartment, should flashover
occur,

Temperatures between 600-1000°C are expected to cause failure of the unprotected steel
structure within the SOU of fire origin. Consequently, this assessment was undertaken to
examine the impact should the roof steel structure fail and be unable to support its design load.

Input was sought from the Project Structural Engineer, lan Hayles of GHD Pty Ltd, who has
assessed the proposed unprotected steel roof structure and determined that the unprotected
steel elements can maintain their load bearing capacity at steel temperatures up to 750°C
{limiting steel temperature). A copy of the correspondence from lan Hayles, GHD PAL, is
provided in Appendix B.
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Figure 7-1 Design curves for reduction in yield strength of steel with temperature
7.4.2 Fire Resistance of Structural Elements

7.4.2.1 Occupant Life-safety

The first three points of Objective CO1 of the BCA relate to the abifity of the structure to remain
intact for sufficient time for safe evacuation of the building to occur and the emergency services
personne! to undertake their operations. The failure of heavily loaded unprotected steel
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columns during fire conditions may lead to a serious structural failure within the building, which
could represent a serious life-safety risk to any person within the building.

The subject building is designed with sufficient structural redundancy so that the failure of the
unprotected roof steel structure will not “compromise the structural stability or the fire
separation of the storeys below” Bl. The structural redundancy incorporated into the subject
building design means that in the event of a fire in either of the SOU's on the Second Floor, the
failure of the steel roof structure will not cause failure of the remainder of the building structure,
including fire-rated floor stabs and external walls required to achieve an FRL.

This level of structural redundancy is considered to address the primary aim of Objective C01
which is to safeguard against the collapse of the building structure in the event of a fire and
protect occupants of the building from the affects of structural failure due to a fire. This is
particularly relevant to occupants who are remote from the SOU of fire origin who could
potentially be unaware of a fire.

Occupants in the SOU of fire origin are anticipated to evacuate well before the roof steel
structure could fail due to fire. Furthermore, temperatures that could cause failure of the steel
structure are well in excess of the life-safety criteria for occupants given in Chapter 4 of the Fire
Engineering Guidelines (See Table 7-1) given that the limiting steel temperature has been
calculated to be 750°C (See Section 7.4.1).

No. Tenability Criteria Limiting Value Comment
1 Hot Layer Height 21m i the hot layer below 2.1m tenability Criteria 3, 4 and
5 become the controliing factors.
2 Heat Radiation 2.5kWim? @ 2.1m above floor level
See Note 1.
3 Convected Heat 60°C 80°C as recommended by the Fire Engineering
Guidelines for humid air/smoke
4 Visibility 10m @ 2.0m above floor level
5 Toxicity N/A

Table 7-1 Tenability Acceptance Criteria

Note 1: For smaller enclosures of relatively low height, the heat radiation limit of 2.5kW/mz occurs when the hot
layer reaches approximately 180 - 200°C. A hot layer temperature of 200°C is adopted as the limiting value for
heat radiation for this assessment.

In consideration of the factors discussed above, the unprotected steel structure is not
considered to increase the risk to life of occupants in the subject building.

7.4.2.2 Fire Brigade Intervention

The objective of CO1 also includes protection of fire-fighters during search and rescue activities
and fire brigade intervention as attending fire-fighters could be injured by collapsing building
elements.

In terms the life-safety of emergency personnel within the SOU of fire origin, temperatures that
could cause structural failure of the roof structure are well in excess of the criteria for fire-

3 Advice Provided by Project Structural Engineer, Yan Hayles, GDH Pty Ltd, 03 June 2004, Correspondence attached in Appendix C.
4 Fira Engineering Guidelines 1996 - Fire Code Reform Centre Lid - 1% Edition - March 1996 - p. 4-7
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fighters in full turnout gear based on the recommendations in the Fire Brigade intervention
Model (FBIM) [l as described in Table 7-2.

No. Tenability Criteria Limiting Value Comment
B Heat Radiation 4.5 kW/m? @ 1.5 metres above fioor level
See Note 1.

Table 7-2 Tenability Criteria for Fire-Fighters

Note2. For smaller enclosures of relatively low height, the heat radiation limit of 4. 5kW/m2 occurs when the hot
layer reaches approximately 250-300°C. A hot fayer temperature of 300°C is adopted as the limiting value for heat
radiation for this assessment.

Emergency personnel are not considered to be placed under any additional threat as a result of
the unprotected steel structure due to the following factors:

» Potential structural failure is understood to be localised to the fire area (i.e. area with
temperatures in excess of 750°C) and progressive collapse will not occur;

 Itis understood that failure of the steel structure on the top storey will not compromise the
structural stability or the fire separation of the storeys below or the fire-rated external walls:

* Itis understood that in the event of failure any collapse will be inwards preventing structural
elements failing of the side of the building potentially injuring emergency services
personnel €, and

7.4.3 Spread of Fire and Protection of Other Property

The remaining points of Objective CO1 of the BCA relate to avoiding damage to surrounding
properties, either through external spread of fire or damage caused by structural collapse.
These points of the objective are based upon the design of the building as a whole. External
spread of fire is based on the separation between buildings and the size of the openings.
Damage due to collapse is caused by structural failure of building elements because of
excessive heating.

The Second Floor of the building complies with the DTS provisions of the BCA (including the
requirements of Section C) with the exception of the requirement for the steel structure
supporting the roof to achieve an FRL of 60/-/-. It is noted that the roof itself is not required to
achieve an FRL under the DTS provisions of the BCA as the building is three-storeys.

The remainder of the external wall structure and the openings comply with the requirements of
Section C of the BCA and as such will resist the spread of fire from adjacent properties to the
degree required by the DTS provisions of the BCA.

7.5 Conclusion

The assessment of the subject building found that the unprotected steel roof structure on the
Second Floor is not expected to impact upon the life-safety of occupants or emergency service
personnel, or the likelihood of damage to the surrounding properties due to fire spread or
structural collapse to the degree required by Objective CO1 of the BCA. The design of the

¢ Fire Brigade Intervention Model (FBIM), Australasian Fire Authorities Council, Austratia 1987
¢ Advice Provided by Project Structural Engineer, lan Hayles, GDH Pty Ltd, 03 June 2004. Corespondence aftached in Appendix C.
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building is therefore considered to achieve compliance with Performance Requirements CP1

and CP2 of the BCA.

7.6 Compliance with the Performance Requirements

A summary of the assessment demonstrating compliance with the relevant Performance
Requirements of the BCA is listed below:

CP1 A building must have efements which will, to the degree necessary, maintain
structural stability during a fire appropriate to-

Criteria

Compliance

a) the function or use of the
building; and

The relevant area of the building is residential {Class 2).

b) the fire load; and

The fire load in the SOU’s is expected to be approximately
400-600MJ/m2, which is constant with a residential use.

c) the potential fire intensity; and

A fully developed fire has been considered in the
assessment.

d} the fire hazard; and

The fire hazard assessed is structural failure and fire
spread.

e) the height of the building, and

The building has three storeys above ground.

1) its proximity to other property;
and

The external walt structure on the Second Floor and
openings comply with the requirements of Section C of
the BCA and so will resist the spread of fire from adjacent
properties to the degree required by the DTS provisions of
the BCA.

g) any active fire safely systems
installed in the building,; and

The SOU's are provided with smoke alarms.

h} the size of any fire
compartment; and

Equivalent to a DTS design solution.

i) other elements they support;
and

The unprotected steel structure supporting the roof must
not support any other loadbearing elements.

j} fire brigade intervention; and

The assessment has demonstrated that the critical
temperature for fire brigade intervention is expected to be
reached well before structural failure would be expected
to occur.

k} the evacuation time

The assessment has demonstrated that the critical
temperature for occupant egress is expected to be
reached well before structural failure would be expected
to occur.
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CP2 (a) A building must have elements which will, fo the degree necessary, avoid the

spread of fire-
i} toexits; and

i} to sole-occupancy units and public corridors; and
i) between buildings; and ‘

iv}  in a building,

(b) Avoidance of the spread of fire referred fo in (a) must be appropriate to-

Criteria

Compliance

i) the function or use of the
building; and

The relevant area of the building is residential (Class 2).

ii) the fire load; and

The fire load in the SOU's is expected to be approximately
400-600MJ/m2, which is constant with a residential use.

ifi) the potential fire intensity; and

A fully developed fire has been considered in the
assessment.

iv) the fire hazard; and

The fire hazard assessed is structural failure and fire
spread.

v) the height of the building; and

The building has three storeys above ground.

vi) its proximity to other property;
and

The external wall structure on the Second Floor and
openings comply with the requirements of Section C of
the BCA and so will resist the spread of fire from adjacent
properties to the degree required by the deemed-to-satisfy
provisions of the BCA.

vii) any acfive fire safety systems
installed in the building; and

The SOU’s are provided with smoke alarms.

viii} the size of any fire
compartment; and

The sole occupancy units form individual fire
compartments.

ix) other elements they support;
and

The unprotected steel structure supporting the roof must
not support any other loadbearing elements.

x) fire brigade intervention; and

The assessment has demonstrated that the critical
temperature for fire brigade intervention is expected to be
reached well before structural failure would be expected
to occur.

xi) the evacuation time

The assessment has demonstrated that the critical
temperature for occupant egress is expected to be
reached well before structural failure would be expected
to occur.
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8.  Alternative Solution 2 — Protection of Openings

8.1 Introduction

The proposed design includes louvred ventilation openings in the ground floor carpark within
3 metres of the South Eastern allotment boundary which are not proposed to be protected in
accordance with Clause C3.2 and C3.4 of the BCA. Accordingly, an alternative solution has
been formulated to demonstrate compliance with Performance Requirement CP2 of the BCA.

8.2 Intent of the BCA

To make an assessment of whether the design achieves compliance with Performance
Requirement CP2 of the BCA, the intent of the Clause C3.2 must first be understood. The
Guide to the BCA says that the intent of Clause C3.2 is “lo require any opening in external
walls to be protected, only where the wall is required to have an FRL, to prevent the spread of
fire from the boundary of an adjoining aflotment, or one building to another building on the
same allotment.”

8.3 Methodology

8.3.1 Evaluation Extent

The assessment undertaken for the subject building is a quantitative absolute Evaluation
Extent 2 involving the following sub-system(s):

. Sub-system C - Fire Spread and Impact and Control
* Sub-system D — Fire Detection, Waming and Suppression

The methodology used to determine whether the building meets the requirements of
Verification Method CV1 of the BCA has been divided into two sections for the assessment.
The process for each component is described within Sections 8.3.2 and 8.3.3.

8.3.2 Radiation Emitted to Adjacent Properties

= |dentify the openings in the subject building that could act as a source of fire spread (via
radiant heat) to the adjacent properties.

« Establish the dimensions of the identified openings. An augmentation factor of 25% is
applied to the height of the openings to account for flames emanating out of the window in
accordance with Appendix B of the AS2118.2.

« Calculate the levels of radiant heat flux at the vertical plane locations identified in Column 1
of Table CV1 and determine whether they are less than the values nominated in Column 2
of Table CV1.

* Develop a strategy to protect openings that emit more than the critical radiant heat flux
levels at the locations set out in Column 1 of Table CV1 of the BCA where another building
may be constructed.

8.3.3 Radiation Received from Adjacent Properties

» Establish the level of radiant heat flux required to be withstood by the openings that are
within 3 metres of a FSF using Verification Method CV1 of the BCA.
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Develop a strategy to protect openings that receive more than the critical level of radiant heat
flux of 20kW/m?2.

Clause C3.4 of the BCA does not require openings to be protected if they are 3 metres or more
from a FSF. At a distance of 3 metres from the boundary, Verification Method CV1 requires
openings fo be capable of withstanding a heaf flux of 20kW/m2. It is therefore concluded that
openings receiving a heat flux of 20kW/m? or less do not require protection.

8.4 Assessment of Radiant Heat Emitted to Adjacent Properties

8.4.1 Potential Radiant Heat Sources

The dimensions and focation of the openings used to calculate the radiant heat flux emitted for
the fire scenarios listed in Table 8-1. To ensure a conservative analysis, these dimensions may
be larger than the actual design.

Description of opening | Height | Adjusted Width | Closest point Direction Exposed
{mm) Height {mm} | of boundary to opening boundary
{mm} opening (mm) faces
2x Carpark ventilation 800 1000 2000 1400 South East South East
openings
Table 8-1 Dimensions and Location of Subject Opening

8.4.2 Fire Scenarios

Table 8-2 identifies the openings to be evaluated and the associated credible worst case fire
scenarios assessed to determine the potential for fire spread from the subject buiiding. These
scenarios are considered to be representative of the subject openings for the purposes of
determining the maximum radiant heat flux levels emitted at the location within the boundary of
the adjoining property set out in Column 1 of Table CV1 where another building may be
constructed.

Fire Description of Scenario Identified Opening Associated
Scenario Boundary
1 Fully devetoped fire (temperature 2x carpark ventilation openings South East
1000°C} adjacent to the subject
openings.
Table 8-2 Worst Case Fire Scenario

8.4.3 Radiant Heat Emitted to Adjacent Properties

The radiant heat levels emitted onto adjacent properties were calculated at the vertical plane
locations identified in Column 1 of Table CV1. These calculations ignore the provision of the
louvres and any associated benefit in terms of attenuation of the radiant heat emitted to the
adjacent properties. '

Table 8-3 contains a summary of the level of radiant heat flux emitted from the identified
credible worst case fire scenario for the subject building. This is reported in terms of the heat
fiux received at the various locations identified within Column 1 of Table CV1. The output data
has been included in Appendix C. The assessment indicates that the heat fluxes emitted by the
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identified openings to the adjacent properties are less than the values listed in Column 2 of
Table CV1 of the BCA. The proposed design of the subject building is considered to achieve
the criteria for Part (a) of Verification Method CV1 of the BCA

On Boundary 1m from 3m from 6m from
Scenario {kWim?) Boundary Boundary Boundary
(kWim?2) (kWim2) (kW/m?2)
Maximum Heat Fiux Permitted by
Verification Method CV1 % 40 2 10
1 344 14.4 47 1.7
Table 8-3 Radiant Heat Emitted from Opening at the Locations Nominated by

Column 1 of Table CV1

8.5 Assessment of Radiant Heat Received from Adjacent Properties

The effect of the louvres must be assessed to determine whether the proposed protection
method will achieve the criteria specified in Part {b) of Verification Method CV1 of the BCA. The
louvres will act as a non-translucent barrier preventing the direct transmission of incident
radiation from the allotment boundary into the subject building. The louvres required as part of
this assessment must be designed to block radiation from all angles (i.e. you cannot see
through them from any angle). Examples of the louvre designs are shown in Figure 8-1.

The louvres can be manufactured from aluminium or steel. However, if aluminium louvres are
selected they will require wall-wetting sprinkler protection to the external face of the louvres.
When the sprinklers operate, they will cool the external surfaces of the aluminium louvres. The
presence of this water is expected to act as a buffer between the incident radiation and the
louvre to limit the temperature of the louvres to approximately 100°C (being the boiling point of
water) and maintain their structural stability.

{a) (b)

Figure 8-1 Exampie of louvre
Any radiant heat transfer through the subject openings will be the result of incident radiation
heating the louvres above ambient conditions and causing them to act as a secondary source

of radiant heat.

The level of radiant heat transferred from the surface of the louvre blades is a function of the
temperature of the louvres. As the louvre elevates in temperature it will radiate heat both
towards the opening and back towards the allotment boundary. The leve! of radiation emitted in
both directions can be expected to be approximately 50% of the incident radiation from the
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allotment boundary. This is @ conservative calculation method as it ignores any heat losses
likely to occur as a resuft of convective cooling or sprinklers if present.

Column 2 of Table CV1 nominates the radiant heat flux levels that openings must be capable of
withstanding at various distances from the boundary. Based on these values, radiant heat
fluxes can be interpolated using a power law relationship for openings located at distances
between those given values. Using this relationship, the radiant heat flux received by the
identified openings was calculated to be 35kW/m2 (See Appendix E for calculation output).

Assuming 50% of the incident radiant heat flux is re-emitted from the louvre in either direction
the maximum radiant heat flux into the carpark is 17.5 kW/m? (35 + 2), which is less than the
critical level of 20 kW/m?, It is therefore considered that the proposed design of the subject
building achieves the criteria for Part (b) of Verification Method CV1 of the BCA.

8.6 Conclusion

The fire safety engineering assessment undertaken for the proposed development
demonstrates that the design meets the criteria specified within Parts (a) and (b) of Verification
method CV1 of the BCA. It is therefore concluded that the proposed design of the building
achieves compliance with Performance Requirement CP2, subject to the recommendations
given in Section 12.
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8.7 Compliance with the Performance Requirements

A summary of the assessment demonstrating compliance with the relevant Performance
Requirements of the BCA is listed below:

CP2 (a} A building must have elements which will, fo the degree necessary, avoid the

spread of fire-
i) foexits; and

ii) o sole-occupancy units and public corridors; and
i) between buildings; and

iv) in a building,

{b) Avoidance of the spread of fire referred to in (a) must be appropriate to-

Criteria

Compliance

i) the function or use of the
building, and

The subject building is a residential (Class 2)
development with an associated carpark. This
assessment refates only to the carpark.

ii) the fire load; and

Equivalent to complying design. The fire load in a carpark
is expected to be low.

fii) the potential fire intensity; and

A fully developed fire was assumed for the assessment.

iv) the fire hazard; and

The fire hazard associated with the proximity of the
subject openings to the boundary has been addressed by
the provision of louvres shielding the openings. The
assessment demonstrates that these louvres will limit the
amount of radiant heat transmitted through the opening in
accordance with the requirements of Verification Method
CV1 of the BCA.

v) the height of the building; and

The subject building has a rise in storeys of three.

vi) its proximity to other property;
and

The openings located 1.4 metres from the south eastem
boundary have been shown to reduce the risk of fire
spread between buildings on adjoining allotment/s to the
degree necessary when protected with louvres.

vii) any active fire safety systems
installed in the building; and

There are no active systems proposed in relation to this
alternative solution. (Sprinklers if aluminium louvres are
proposed).

vii) the size of any fire
compartment; and

Equivalent to complying design.

ix) other elements they support;
and

Equivalent to complying design.

x) fire brigade intervention, and

Fire Brigade Intervention has been conservatively ignored
for the purposes of this assessment.

xi} the evacuation time

This assessment is not considered to be affected by the
evacuation time.
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9.  Alternative Solution 3 — Bounding Construction of SQU

9.1 Introduction

The design of the bounding construction of Units 1 and 2 incorporates glazed walls and solid
core doors between the Sole-Occupancy Units (SOU's) and the required non fire-isolated stair.
The provision of glazing and solid core doors as part of the bounding construction does not
comply with the construction requirements for the bounding construction of Class 2 SOU’s for
Type A construction as specified by Clause C3.11 of the BCA.

It is proposed to protect the glazed walls and the solid core doors with wall-wetting sprinklers
that provide full coverage to the glazing and doors. Although the proposed protection does not
comply with Clause C3.11 of the BCA, it is considered necessary to maintain the integrity of the
hounding construction of the unit to the degree necessary to achieve compliance with
Performance Requirement CP2 of the BCA.

9.2 Methodology

The assessment undertaken for the subject building is a qualitative absolute Evaluation Extent
2 involving the following sub-system(s):

. Sub-system C - Fire Spread and Impact and Control
. Sub-system D — Fire Detection, Warning and Suppression
. Sub-system E - Occupant Evacuation and Control

9.3 intent of the BCA

To make an assessment of whether the design achieves compliance with Performance
Requirement CP2 of the BCA, the intent of the Clause C3.11 of the BCA must first be
understood. '

The Guide to the BCA says that the intent of Clause C3.11 is “to maintain the performance of a
wall bounding any sole occupancy unit or public corridor in Class 2 or Class 3 buildings, and
any sole occupancy unit in a class 4 part.” !

The purpose of maintaining the performance of the wall is considered to be to protect the
egress route from heat and smoke to allow occupants to evacuate the building.

9.4 Assessment

9.4.1 Identification of Fire Scenarios

In order to assess the performance of the proposed design in relation to the intent of the BCA
the affect of relevant fire scenarios must be examined in terms of the potential consequences
to occupants evacuating through the non fire-isolated stair. The following three potentia fire
scenarios are considered relevant:

1) A fire within Unit 1.

2) A fire within Unit 2,

3) A fire within the non fire-isolated stair.

7 Guide to the BCA, Australian Buiiding Code Board - Page 141
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Fire scenarios 1 and 2 are considered to present a similar risk to occupant within the non fire-
isolated stair and can therefore be assessed as one scenario “Fire within SOU”.

A fire within the non fire-isolated stair is considered unlikely as the area is a circulation space
with limited fire load. However, in the event of a fire within the stair occupants could be trapped
in their SOU and required to wait for fire brigade assistance.

9.4.2 Requirements for Bounding Construction

To provide adequate fire resistance of the glazed wails and the solid core entry doors, the
following additional measures must be incorporated into the design.

« Glazing must be 10mm toughened glass fixed in a steel or aluminium frame.

Toughened glass was chosen as it is more resilient to temperature differentials than
standard float glass. Toughened glass can withstand a temperature differential of
approximately 240°C before failure, whereas standard float glass will fail with a
temperature differential of approximately 80°C 1,

» The doors are understood to be self-closing solid core doors in accordance with Clause
C3.11 of the BCA.

»  Wall-wetting sprinklers must be positioned on both sides of the walls and doors to
provide full coverage to alf portions of the glazing and doors.

Both sides of the walls and doors must be protected to account for the possibility of a
fire within the non fire-isolated stair.

= The wall-wetting sprinklers must be designed in general accordance with AS2118.2
with the following exceptions a minimum flow rate of 60 L/min per metre width of
glazing.

« If the gazed wall includes any mutlions with a depth in excess of 25mm multiple
sprinkler heads will be provided to achieve adequate coverage.

9.4.3 Performance of Glazed Separation

In the event of a growing fire next to the glazed walls (or the solid core doors), the heat from
the fire and smoke may cause heating of the glazed walls until the glass breaks due to
excessive temperature differentials in the glass.

By protecting the glazed walls with wall-wetting sprinklers which provide a continuous film of
water across the surface of the glass the temperature rise of the glass is reduced to stop the
failure of the glazing which would otherwise occur.

The wall-wetting sprinklers are also expected to prevent excessive charring or ignition of the
solid core doors enhancing their fire resisting performance.

Tests have been performed in Canada on glazing protected by wall-wetting sprinklers that is
subjected to a standard furnace fire 1. The results of these experiments are summarised in

Table 9-1.

8 Fire Protection of Windows Using Sprinklers, Construction Technology Update No 12, NRC-CNRC, Canada 1997
9 Richardson, |. K., Glazing in Fire-Resistant Wall Assemblies, CBD-248, National Research Council Canada, April 1988
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Glass Type Dimensions Wall-Wetting Water Flow per Duration before
{mm) Sprinkler Activation metre width Failure
Time (s) (L/minfm}) {min}
Single pane of loughened 1105x1516 16 72-100 140
glass in Steel Frame
Single pane of toughened 1105x1516 63 90 120
glass in Steel Frame
Single pane of toughened 1105x1516 59 90 120
glass in Steel Frame '
Singie pane of toughened 1105x1516 N/A N/A 8.5
glass in Steel Frame
Single pane of toughened 1105x1516 NIA N/A 5.0
glass in Steet Frame
Single pane of toughened 1680x2590 34 60-68 120
glass in Aluminium Frame

Table 9-1 Behaviour of toughened glass assemblies subjected to a standard fire

9.44 Radiant Heat Exposure to Evacuating Occupants

A fire within a residential SOU can be conservatively assumed to have a flame temperature of
800°C. This temperature is based upon a series of full-scale residential fire tests 110 1111412}
This equates to a radiant heat intensity of 107kW/m? (see Appendix F).

It can be assumed that up to 90 %of the radiant heat is attenuated by the wall-wetting
sprinklers and glazing 13! which reduces the heat flux on the non fire exposed side to
approximately 10.7kW/m2. This in turn eguates to an equivalent temperature of 386°C (see
Appendix F) at the face of the Glass.

Assuming occupants require a 1 metre wide path of travel to descend the stair past the
exposed openings, the worst case location in terms of radiant heat exposure will occur at point
(X) as illustrated in Figure 9-1. The radiant heat received at point (X) is approximately 10kW/m?
{See Appendix F).

The acceptance criteria used to determine whether the occupants are exposed to conditions
that could be considered unsafe for evacuation are consistent with tests that have been
conducted relating to the tolerance time of humans when exposed to fire. A summary of the
test data is presented in Table 9-2.

Radiation Intensity Tolerance Time
< 2.5 kW/m?2 > 5 minutes
2.5 kWim? : 30 seconds
10 kW/m? 4 seconds
Table 9-2 Criteria for radiant heat exposure

' Report of Test FR 3995, Santa Ana Fire Department Experiment at 1315 South Bristol, NIST, July 14, 1994,

" Report of Test FR 4009, Full-Scale House Fire Experiment for InterFIRE VR May 6, 1998.

12 Fyll-scale Room Fire Test — Report No. NIST GCR 97-716, NIST, June, 1997.

¥ Richardson, \. K., Glazing in Fire-Resistant Wall Assembiies, CBD-248, National Research Council Canada, April 1988
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Given the localised area of the potentially radiating wall surface occupants would be expected
to quickly travel past the affected area, hence a radiant heat of 10kW/m? can be considered

acceptable.
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Figure 9-1 Worst case radiant heat location

9.5 Conclusion

The test results summarised in Section 9.4.3 demonstrate that through the use of wall-wetting
sprinklers designed to ensure that the glass is provided with a continuous film of water across
the entire glazed surface dramatically increases the resistance of the glazing when exposed to
fire and adequately reduces the heat flux on the non-fire exposed size allowing occupant to
evacuate past the localised area.
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9.6 Compliance with the Performance Requirements

A summary of the assessment demonstrating compliance with the relevant Performance
Requirements of the BCA is listed below:

CP2 {a) A building must have elements which will, to the degree necessary, avoid the

spread of fire-

i) fo exits; and

if) to sole-occupancy units and public corridors; and

fii} between buildings; and

iv) in a building,

(b} Avoidance of the spread of fire referred to in (a) must be appropriate to-
Criteria Compliance

i} the function or use of the
building; and

The relevant area of the building is residential (Class 2).

i) the fire load, and

The fire load in the SOU's is expected to be approximately
400-600MJ/m2,

iii) the potential fire intensity; and

A fully developed fire has been considered in the
assessment.

iv) the fire hazard; and

The fire hazard assessed is fire spread and it affect on
evacuating occupants.

v) the height of the building; and

The building has three storeys above ground.

vi) its proximity to other property;
and

The assessment contained within Section 8 demonstrates
that openings within 3m of the allotment boundaries
comply with Performance Requirement CP2.

vii) any active fire safely systems
installed in the building; and

Wall-wetting sprinklers must be instailed to protect the
glazed walls and solid core doors.

viij) the size of any fire
compartment; and

Equivalent to a DTS design solution. Each sole
occupancy unit forms a separate fire compartment.

ix) other elements they support;
and '

The assessed glazed walls must not support other
loadbearing elements.

x) fire brigade intervention; and

Fire brigade intervention is considered adequately
facilitated by the provision of wall-wetting sprinklers to the
glazed walls and solid core doors.

xi) the evacuation time

The glazed walls and solid core doors protected with wall-
wetting sprinklers are expected to maintain their integrity
for the duration of the evacuation process.
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10. Alternative Solution 4 — Winders in Required Exit Stair

10.1 Introduction

Access and egress to Units 1 and 2 within the subject building is provided by a non fire-isolated
stairway which discharges into the entry lobby at Ground Level. This non fire-isolated stair is
divided into two separate flights. The first flight is constructed between the Ground Floor and
the lobby at the First Floor that provides access to Unit 1. The second is constructed between
the First Fioor and the lobby at the Second Floor. The portion of the stair between the First and
Second Floors has been constructed with winders in lieu of landings which leads to a non-
compliance with Clause D2.13 of the BCA.

Although the part of the required non-fire-isolated exit providing access to and egress from
Unit 2 is not designed in accordance with Clause D2.13 of the BCA, the design is considered to
achieve compliance with Performance Requirement DP2 of the BCA.

10.2 Methodology

The assessment undertaken for the subject building is a qualitative comparative Evaluation
Extent 1 involving Sub-system E — Occupant Evacuation and Controf.

10.3 Intent of the BCA

To make an assessment of whether the design achieves compliance with Performance
Requirement DP2 of the BCA, the intent of the Clause DZ2.13 must first be understood. The
Guide to the BCA says that the intent of Clause D2.13 is “fo enable the safe movement of

people using stairwells.” '4]
10.4 Assessment

10.4.1 Introduction

In order to demonstrate that the subject building is at least equivalent to a DTS complying
building solution it is necessary to establish a base case similar to the subject building that
complies with all the relevant DTS Provisions.

Establishing a base case allows for a clear comparison to be made between the subject
building and a building complying with the DTS provisions of the BCA to determine whether it is
equivalent in terms of evacuation safety in the event of a fire. The base case for the
comparison is established within Section 10.4.2.

Demonstrating equivalence with the DTS provisions of the BCA is one method of achieving
compliance with the Performance Requirements of the BCA under Clause AQ.5(b)(ii).

10.4.2 Base Case Building Solution

The base case that will be used for comparison is a sole-occupancy unit identical to Unit 2
within the subject building with the exception that an internal stairway is provided down to the
First Floor level where the non fire-isolated stair can be accessed. The design of the internal
stair is assumed to be identical to the upper flight of the proposed non fire-isolated stair serving

1 Guide to the BCA, Australian Buiiding Codes Board — Page 127
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Unit 2 in the subject building. The design of the subject building in comparison to the base case
building is illustrated in Figure 10-1.

Residential SOU

Exit Door from /
Residential SOU

Required non-fire
isolated exit to
lower level

Common Area

Subject Building

Winders

Residential SOU Internal stair within

Residential SOU
{(considered a non-
required stairway

the DTS provisions of
Exit Door from.” ] the BCA)

Residential SOU

Common Area |(

Base Case building complying
with the DTS Provisions of the BCA

Figure 10-1  Comparison of Design of Base Case and Subject Buildings

The intemnal stair within the base case building is considered a non-required stairway in terms
of the DTS provisions of the BCA and complies with the requirements of goings and riser as
specified under Clause C2.13(j) of the BCA.

10.4.3 Comparison of Base Case and Subject Building Design

In order to determine whether the design of the non fire-isolated stairway serving Unit 2
achieves compliance with the Performance Requirements of the BCA, its design must be
compared to the design of the internal stairway within the base case building that complies with
the DTS provisions of the BCA. For this comparison it is important to understand why the DTS
provisions of the BCA prevent the use of winders in a required exit.

The use of a winder means that the going is not consistent across the width of the tread. This
has two impacts on the use of the stairwell;

1} The width of the going changes the usable width of the stair tread creating a difficulty in
balancing on the narrowest portion of the going.

2} The speed of travel down the stair is reduced due to the need to constantly alter
direction, and the additional caution required to negotiate the goings.

These factors will tend to slow the evacuation of occupants, especially in cases where a large
population is expected to negotiate the stairwell as a means of egress.
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Larger populations are likely to be present in high- and mid-rise residential apartment buildings
where occupants of muitiple SOU's are expected to use the required stair to evacuate. The
relevant part of the subject stair is not expected to be used by occupants other than those in
Unit 2 and their guests {i.e. a single SOU with limited number of occupants as expected for an

internal non-required stair).

The design and use of the stair in the base case and subject buildings is identical. The only
difference between the two designs is the placement of the entry door to the SOU. In the
subject building the entry door is placed at the top of the stair flight meaning that the stairwell is
located in @a common area and considered a required exit under the DTS provisions of the BCA.
In the base case building the entry door is located at the bottom of the stair flight meaning that
the stairwell is located within the SOU and hence considered a non-required exit under the

DTS provisions of the BCA.

As both stair designs will serve a single SOU, with an identical population expected to use the '
stair, it is considered that the performance of the stairs and the safety of the occupants using
the stair is equivalent.

10.5 Conclusion

The design of the subject building and the base case building have been shown to be at least
equivalent in terms of the ability of the stair design to allow occupants to safely negotiate the

stair.

Demonstrating equivalence with the DTS provisions of the BCA is one means of achieving
compliance with the Performance Reguirements in accordance with Clause AQ.5 of the BCA.
Consequently, the design of the subject building is considered to achieve compliance with
Performance Requirement DP2 of the BCA, subject to the Recommendations in Section 12.
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10.6 Compliance with the Performance Requirements

A summary of the assessment demonstrating compliance with the relevant Performance
Requirements of the BCA is listed below:

DP2

So that people can move safely to and within a building, it must have-

Criteria

Compliance

(a} walking surfaces with safe
gradients; and

Stairways will be deigned to comply with DTS provisions
of the BCA with the exception of the flights serving Unit 2
which has been demonstrated to be equivalent to a DTS
complying building solution.

{b) any doors installed to avoid the risk of occupants-

(i) having their egress impeded; or

Doors installed in the stair are understood to comply with
the DTS Provisions of the BCA.

(i) being trapped in the building;
and

Doors installed in the stair are understood to comply with
the DTS Provisions of the BCA.

(c) any stairways and ramps with-

(i) slip-resistant wailking surfaces
on (A) ramps, and (B) stairway
treads or near the edge of the
nosing; and

The walking surfaces in the stair are understood to
comply with the DTS Provisions of the BCA.

(i} suitable handrails where
necessary fo assist and provide
stability to people using the

Handrails installed in the stair are understood to comply
with the DTS Provisions of the BCA.

(iii) suitable landings to avoid
undue fatigue;

The relevant part of the stair connects a single levet and
serves Unit 2 only with a limited number of occupants.
The performance of this part of the stair has been
demonstrated to be equivalent to a DTS complying
building solution.

{iv) landings where a door opens
from or onlo the stairway or ramp
so that the door does not create
an obstruction; and

The landings in front of doors are understood to comply
with the DTS Provisions of the BCA.

(v} in the case of a stairway,
suitable safe passage in relation
to the nature, volume and
frequency of likely usage.

The relevant part of the stair connects a single level and
serves Unit 2 only with a limited number of occupants.
The performance of this part of the stair has been
demonstrated to be equivalent to a DTS complying
building solution.
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11.  Summary of Alternative Solutions

The fire safety engineering assessment undertaken found that the design of the subject
building achieves compliance with Performance Requirement CP1, CP2 and DP2 of the BCA,

stbject to the following recommendations:

. The provisions listed in Section 12 — Fire Safety Measures are to be strictly
adhered to. The requirements listed in that Section are Essential Services and
as such all fire safety systems should be identified as requiring maintenance
and certification at appropriate intervals relative to their Australian Standard
and the Environmental Planning and Assessment Regulations, 2000.

. A reassessment will be needed to verify consistency with the assessment
contained within this report should a change in use, building alterations or
additions occur in the future.

FADFA Jobs2003 Jobs\Alternative Solutions\2003-154 1017 Barrenjoey Road, Paimi BeachiRepor20040602-03164 Alt Sol R1.2.Dcc Page 32



Alternative Solution Report R1.2
1017 Barrenjoey Road, Palm Beach

12.  Fire Safety Measures

The following fire safety measures are required for the subject building as a result of the fire
safety engineering assessment to achieve compliance with the Performance Reguirements of
the BCA:

1. The design is assumed to comply with the DTS Provisions of the BCA except for those
issues listed in Section 5 unless specifically mentioned or addressed by a separate
assessment listed in this report. It is not the intent of this section to provide a
comprehensive list of fire safety measures required by the DTS provisions of the BCA. The
fire safety measures listed within this section relate only fo the critical measures associated
with the alternative solution. The fire safety measures should be read in conjunction with
the DTS provisions of the BCA where not specifically mentioned.

2. Second Floor unprotected steel roof structure must be designed such that;

o the critical steel temperature for the fire load case is not less than 750°C for any
loadbearing structural member;

o potential structural failure must be localised to the fire area (i.e. area with
temperatures in excess of 750°C) and progressive collapse must not occur: as a
result of failure of the steel members in the local fire area;

o failure of the steel structure on the top storey must not compromise the structural
stability or the fire separation of the storeys below or the fire-rated external walls:
and

o in the event of failure any collapse must be inwards preventing structural elements
failing of the side of the building potentially injuring emergency services personnel.

Itis noted that these requirements were confirmed by the structural engineer for the project
GHD in a letter prepared by lan Hayes on 03 June 2004.

3. The ventilation openings in the ground floor carpark within 3 metres of the South Eastern
allotment boundary must have non-translucent louvres designed to block radiation from all
angles (i.e. you cannot see through them from any angle). The louvres can be
manufactured from aluminium or steel, however, if aluminium louvres are selected they will
require external wall-wetting sprinkler protection to the external face of the louvres in
accordance with AS 2118.2. Example of the louvre designs are shown in Figure 12-1.

4o
-
s &
{a) (b)

Figure 12-1  Example of louvre
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The glazed walls and the solid core entry doors the following additional measures must be
incorporated into the design.

o Glazing must be 10mm toughened glass fixed in a steel or aluminium frame.

o The doors are understood to be self-closing solid core doors in accordance
with Clause C3.11 of the BCA.

o Wall-wetting sprinklers must be positioned on both sides of the walls and doors
to provide full coverage to all portions of the glazing and doors.

o The wall-wetting sprinklers must be designed in general accordance with
AS2118.2 with a minimum flow rate of 60 L/min per metre width of glazing.

o It the gazed wall includes any mullions with a depth in excess of 25mm
multiple sprinkler heads will be required to achieve adequate coverage.

4. The portion of the required non fire-isolated stair between the First and Second Floor
serving Unit 2 must comply with all requirements of an internal non-required stair, including
walking surfaces, gradients, handrails and landings in front of doors.

5. The recommendations within this report should be considered as Essential Fire Safety
Measures that are identified on the fire safety schedule for this development, and as such
all of the fire safety systems should be identified as requiring maintenance and certification
at appropriate intervals.
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Appendix A Drawings and Information

Drawing Title Dwg. No. Date Drawn By

Plans — Ground Cl201-c 03.04 Walter Barda Architects
Plans — First & Second Floor | C1202-¢ | 03.04 Walter Barda Architects
NWI/SE Elevations Ci100-c | 03.04 Walter Barda Architects
NE/SW Elevations Cl101-c | 03.04 Walter Barda Architects

FADFA Jobsi2003 JobsiAlternative Solutionsi2003-164 1017 Barrenjoey Road, Paim Beach\Reporti20040602-03154 Alt Sol R1.2.Doc

Page 36




Alternative Solution Repaort R1.2
1017 Barrenjoey Road, Palm Beach

Appendix B Limiting Temperature of the Steel Roof Structure
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Appendix C Failure Mechanism of Steel Roof Structure

MAMAGEMENT

&=

ENGINEERING
ENVIRONMENT
ENTERED E]
03 June 2004
Defire Pty Limited Owrref:  21/11767/903538
PO Box 2048 Your ret

Strawberry Hills NSW 2012

Attn: Michael Lunquist

Dear Michael

1017 Barrenjoey Road Palm Beach
Alternative Fire Solutions

Further to your Defire report fax of 28 April 2004 and GHO's previous report on limiting steet
femperatures {dated 2 April 2004) we comment as follows.

ltem 3 of Defire report states "Second Floor contains unprotected structural steel elemants that will not
achieve the fire resistance levets specified by Specification C1.1 of the BCA” and requests statements
- from a structural engineer on

1. Localised Fallure

The potential structural failure, of the steel roof efements, due to fire, is considered to be
localised to the fire area (where temperatures are in excess of the iimiting fire temperature
of 750°). This assessment is based on the design of the roof, which is a framework
supported on steel columns and fixed to the reinforced concrete structure below and op two
sides lo the reinforced concrete roof. lt is considered 1o be restrained by these elements to
prevent if from faliing outside the building line. However local failure at the fire source may
also result in deformation of the steetwork in other areas.

2. Structural Stability

The failure of the steel structure on the top storey is not considered to compromise the
structural stabllity or the fire separalion of the storeys below.

3. Safety of Evacuating Occupants or Emergency Services Personnel

in the evant of fallure of the steel structure by a “normal fire event” (excludes explosions,
bombs etc), it is likely that cottapse would ba inwards due to the restraint of the concrete
roof, thus safeguarding evacuating occupants or emergency services personnel.

Please call lan Hayles for further information.
Yours faithfully

GHD Pty Ltd

lan Hayles
Structural Enginssr
02 8230 7207

GHD My Lid 10 Bond Street T 6129239 710

ABM 35 008 JBE 373 Sydney NSW 2000 F 41219239 7199
Ausiralia E sydmoi@ghd.com.ou

W www ghd com.au
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Appendix D Radiant Heat Emitted to the Boundary

6.4m 6.4m ‘

8.8m

Layout of ventilation openings.

Given the distance between the openings, the worst case location for radiant heat will be
directly in front of the openings. The additional radiant heat from the other opening is
insignificant considering the distance between the openings and can be ignored given the
conservatism in the assumed fire temperature (1000°C) and emissivity (1.0).

View factor theory

F, ,=— X tan ™' Y + Y X
4 a9 am i ie x Vi«v) reriiViay?
v.a
C
dA, =2
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Radiation at Boundary

Maximum Heat Flux 34.37 kWIm?

Radiation at 1m past the Boundary

Outp

Maximum Heat Flux 14.37 kWim?
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Radiation at 3m past the Boundary

_Maxlmum Heat Flux 4.68 kWim?

Radiation at 6m past the Boundary

Maximum Heat Flux 1.70 kW/m?
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Appendix E Radiant Heat Received from the Boundary

Radiant Heat Required to be Withstood by the Openings
Calculated in Accordance with Verification Method CV1 (BCA)

cvi
Compliance with CP2 to avoid the spread of fire between buildings on adjoining allotments is verified when it is calculated

that -
(b) when located at the distances from the allotment boundary set out in column 1 of Table CV1, a building is capable of
withstanding the heat flux set out in column 2 of Table CV1 without ignition

Table CV1

On boundary
1m from boundary 40
3m from boundary 20
6m from boundary 10

Based on these values, radiant heat fluxes can be interpolated using a power law relationship for openings located at
distances between these limits.

\
\

Ef

2

d

//

Radiant Heat Required to be Withstood (kWim2)
-]

=
o

4] 1 2 3 4 ;'n 6
Distance of Opening from Boundary (m)
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Appendix F Radiant Heat Exposure

Radiant heat at 900°C
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Maximum radiant heat received by evacuating occupants
Program Fadhiation

{All dimensions are in maters)
X— Seare Com
Fadiation temperature 386°°

Distance Of fsat Size of scurce Opani ng
x x 2 b 4 - %
0.8 0.2 o 1.8 2.7 100

¥~ sour Cne ;
Padiation tesperstore 386°7

Distcance Offsat Size of source Opend ng
k4 Zy Xy z x %
1.1 (o] 0.1 2.7 1.8 100

FADTATICN MAP YZ

~-0,05 0.05

Radiation flow, kW/m*:

| 2.86
) 9%
! l —————————— 5.04
I —————————— 9. 97
10.01

MNodal radiation data, KW/m?:

Z \NY —0.05 -0 .02 .00 Q.02 o.05
-0.0% 9.840 9. 890 2. 938 2.%83 10.03
-0,02 S . 042 9.8%2 9.540 S.965 i10.03
°.00 S.843 9._8%3 9.940 S.5986 10.03
0.02 9. B42 9.892 9,040 S . 5685 10.03
.05 2.840 9.890 9._938 9.902 10.03

Orientation of maximum radiation flow

At point B(O,0,0): B = %_Oo, (p = 41,00
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