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EXECUTIVE SUMMARY & RECOMMENDATIONS

J2 Cr)rìsullirrg Ilrginr:cr'"^ have br:cn colrlulissioncrl to calry orrt a fire safcty errginer:ring analysis and assessment of the
proposed iuterual refurbishment of the existing residence located at Lot 520 Ridge Creek 2 Crackenback Ridge,
Thredbo. Discussions with the department of planning have determined that the proposed method of fire rating
between the two adjacent dwellings needs to be addressed within a fire engineering performance solution.

This report providcs a Fire Engineered Performance Solution developed to permit the foÌlowing deviations from the
BCA Ircscri¡rtivr reorrirprncnts. The Performancc Solrrtion proposecl is as foìlows:

# Performance Solutions BCA DTS
Provision

BCA
Performance

Assessment Methodology

7. Develop a performance solution to permit
the space between floor joists between the
ìower and upper storeys, borrnding SOUs to
hr. fill,.rl rvith sacrificial tinthct'hlocì<ing in
lieu of a fire rated building element.

i{EQUII{EMENTS CF I'ERFOR MANCE SOTUTTONS

Clrtr;;lcler ing thc l'clcvr¡n( l.rlovisiotts of thc BCA, tlrc Pr¡r'folnraucc Soìution, subjerct to the provision of the foìlowing
rt'c¡rrilenrents, is consirìeled to nreet and comply with the Performance Requirement P2.3,7:

1. Tìre space between the floor joist blocking pieccs sìrall be provided with a 45mtn thick sacrificial timber
blocl<ing piece to provide a total of 90mm of sacrificial timber within this space.

2. The building shall be provided with AS1670.L smoke detectors throughout the building consisting of 4S1670.1
spaced detectors configured to notif,r the fìre brigade.

3. The remainder of the wall shall be upgraded to achieve a minimum FRL of 60/60/60. This must, at a minimum,
involve removal of the timber paneìling utilised on the lower section of the waìÌ. Notably, to achieve the BCA
required acoustic separation, a system such as the Gyprock CSR415 or CSR419 system may be considered
appropriate.

Maintenance
4. The recommendations of this report must form part of the annual fire safety statement for the building to

ensrlre the recomureudatious of this report are complied with throughout the building operation.

The Perforrnauce Solution has been developed using comparison with the Deemed-to-Satisfy Provisions and a

qualitative assessment, and is considered to comply with BCA Performance Requirement P2.3.1. The BCA recognises
these Assessment Method as acceptable methods for determining that the Performance Solution satisfies the
Performance Requirement in accordance with BCA Clauses 1.0.3[a)[i) and 1.0.5[b)[ii].

I' CONSULTING ENGINEERS I FIRE SAFETY ENGINEERING
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3.7.7.8 P2.3.1 Qualitative assessment
demonstrating compliance
with the perlormance
reqrrirements unrìer
1.0.3[a)[i) via a performance
based analysis under
1.0.stb)tiil.
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l.O INTRODUCTION

proposed internaÌ refurbishment of the existing residence located at Lot 520 Iìidge Creel< 2 Crackenback Ridge,
Thredbo. Discussions with the department of planning have determined that the proposed method of fire rating
between the two adjacent dwellings needs to be addressed within a fire engineering performance solution.

This repolt dernonstrates tÌ-rat upon the adoption of suitable perfonnance soluiiotrs, as detailed in the ExecutÍve
Srllt¡:,¡¡',rf lhn ¡nporl, lho r'¡ìct¡arrl-Pn¡fr'¡¡11,.;¡¡1¡o R,:'qtrirenrentof the Rrrilrìingfodc of Atlstralia (BCÄJ u'ill ho llet,

l..L lJasis o[ the Report

This Perfort¡ance Solution Report is based on a desktop assessment of the following documentation

¡ Building Code of Australia2076, published by the Australian Building Codes Board IABCB)
.; Inic,r-uational Filc lìnginccr'ìng Crridclines 2005, publishcrl Ìly Australian Building Codes Board IABCB]

'-1,, ;'iir.ìt' i,, l, :ì' ', 'iì i ¡, ,¡ ì,1, ,Ìr ,ì ì,y Ilrl' 'ii,s't, ..ji¿,ir ljiLililirrg (ìorlr'.s ììoiir tì [,r\lìCl]
o Site inspection undertaken on 4 November 2016.

Prcpar aliou of thc Asses:ìment Report will lre undcr the Performance Requirement of the BCA. The report will address
1ìrc lolÌorviug dcvial-ious lronr thc Dcenrecl-to-Satisfy (DTS) provisions of the BCA:

lìr¡yr l¡r¡-r :r ¡rcrfi¡'rr't;rrtcc :;olutìo¡ lo i'rel'uril tlic spuce betin'een floor joists bctwcen the lower and upper storeys,
i:ourrriitrg SOtls io [rc lillerì wii.h s¿icrjiicial tii¡rLrc'r'Lr)ockirg iri lieu ol'a file ratccì building elenrent.

No r;lÌrri ¿r:iLrccts {)r'Irall.<i of tlrc ìrrrilrli¡r¡¡ v,rill be;rssessccì ¿rncì the lenraindcl of the proposed development is assurned
to coiirply\ /itlì thc relevant DTS plovisious orthe Perlbnnance Requirementof the BCA.

1.2 Purpose ofthe Report

This report has been prepared to address the deviations from the Deemed-to-Satisfy Provisions ofthe BCA [as tabled in
the Executive Summaryl, and to provide a Performance Solution developed in accordance with the provisions of the
BCA.

The purpose of this report is to demonstrate that the proposed development will satisfy Performance Requirement
P2.3.1 as the design is at least equivalent to the reìevant Deemed-to-Satisfy provisions of the BCA and/or satisfies the
Performance Requirernent of the BCA.

This lcport is plepaled lor the purposes of strbrnitting to the Celtifying Authority [CA) for acceptance prior to the
issuing of an Occupation Certificate relevant to the proposal.

1.3 Limitations of the Report

This report excludes any works trot outlined above, however specifically excludes the following

o Determining full compliance with the BCA, other than the matters identified in the executive summary of this
report;

. Addressing any matters that are outside the scope or limitations of the BCA;

. Amendments to the Performance Solution Brief due to design changes or incapacity to comply with the Trial
Designs;

¡ Consideration of any fire services operations [including hydraulic, electrical or other systems);
¡ Consideration of any structuraì elements or geotechnical matters relating to the building, including any

structural or other assessment ofthe existing fire resistance ìevels ofthe building;
¡ This report does not provide concessions for any Performance Solution or exemptions from the requirements of
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the BCA, other than that identified in the Executive Summary of this report;
Determining compliance with the Disability Discrimination Act7992 or Part D3 of the BCA;

Rr,¡nlting on hazaldous lllatclial:;, OII&S matter-s or site contanrination;
Heritage Issues;

Any energy efficiency assessment; however, if necessary proposals can be obtained from suitably qualified and
accredited assessors.

1.4 Assumptions of the Report

Tlri.r,¡'rrrrr-Í ir¡rrr,ìrles I P¡i ft,r'r.nalrcrr Solrrf iolr fol thrr Dr:r,lncd-to-Satisf¡, rl¡yio¡¡on identified in the Executivc Summary.
'fhc ienrailrier oiilrc building is asstirucd lo corrrply wilh thc Deenlecl-to-Sa[isly Provisions of the BCA for tìre purpose
ofthis report.

The report is provided on the basis that:

Thc Perlormance Solution only applies to ìrroperty detailed in section 2.2,
'"1 , I ,i'-r. ,r.r,,- lolLiii,,r.i. .,; li, il ]rr i,r il:tr ,lcl.igrr ti,.,r-irr,.tr'L¡i.ìortprLr\,ìrìLci iorassesstitertt¿¡rdasiisLc,-ìirt
Section 1.1, Any fi¡ture alteration, enlargement or addition will require re-assessment to determine the
application ofthis solution to those changes.

Thc Builcling will gencrally cornpìy with the Deemed-to-Satisfy Provisions of the BCA, except where modified
specifically by this report.
lt is assumed tliat the building will l¡e subject to ongoing annual mainteuauce and the fire safety measures
rcrllrir-cd ìi¡r ¡¡t;.^ r cl)()r'i ancl tìrc RCA ir¡ill hrr nraintainecl to ¡r stalrtìard not lcss than their installation stanclard.

I'CONSULTTNGENCINEERS I FIRESÁFETYENGTNEERTNG
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2.0 FIRE ENGINEERING BRIEF

Tl' rrìr '.'lr,j,irrrtttl r'i il,i i¡|rri! ir'Ìln' ,i ;ì /' ,¡r.'r;J1; íir,, pì oIi'Í;s \'\/itll ill(' fr'r''l ilyitlg AtrtlioritSt at]d Iìc\/cìol)of's
Representative. The basis of the solution was discussed with the stakeholders on site. Given the nature of the
assessment no fire engineering brief was prepared, in consultation with all relevant stakeholders.

2.1 Relevant Stakeholders

I stahetrot¿õi¡ióte Name
NSW Dcljt ivatc Ccr i-iiie l cn L of Plann

Builder

2,2 Building and Occupant Characteristics

uu¡¡-¡ äi Liriirdr.ig L¡¡ä¡ dui,L¡ istiùs

Occu pancy/Usc

Building CIass/es:

'Iype of construction

Ilfl'ective Height:

Three storey dwellings ftwo offJ

Class 1a

N/A

N/A

Location:

General description of

Occupant Characteristics

IZCONSULTINGENGINEERS I FIRESAFETYENGINEERING
PERFORMANCE SOLUTION REPORT - LOT 520 RIDGE CREEK 2 CRACKENBACK RIDGE, THREDBO

Fire Safety Engineer I2 Consulting Enqineers - Iames Suniaya
Richie Murton Constructions Pty. Ltd,

Lot 520 Ridge Creek 2 Crackenback Ridge, Thredbo

The development involves internal refurbishment of an existing attached townhouse
located at Lot 520 Ri Creek 2 Crackenbackd Thredbo.

Hazards

Training and Roles

Assistance
required/available

Type and number

Occupant state

Physical and rnental
attrib utes

Kitchen cooking areas.
Occupants smoking in apartments.
Electrical equipment located in corridors providing electriciW to the residential parts

Occupants are considered to have limited training given the residential nature of the
buildins.

It will be likely that assistance will not be required as the occupants will be familiar
with the location of the exits and the paths to the exits given the simple layout.
The assistance available will be in the form of the Building Occupant Warning System
to help occupants in an evacuation. Assistance may also be provided from other able
bodied occupants.

Occupants would generally be expected to be capable of caring for themselves
consistent with residential housing use. It is not anticipated that more than I

Building occupants will be both awake and asleep. Occupants may also be intoxicated
or sober. 0ccupants on all levels would be expected to have a reasonable level of
mobility to comfortabÌy negotiate the internal stairs within their apartment on a day-

The majority o[ occupants are considered to be mobile and ambulatory consistent
with the Australian population.

occupants would typically be located within each dwelling,

6



as well as communications cabling and equipment.
lìi lc located r',,ithilr ¡ fca.

2.3 Hazards, Preventative and Protective Measures Available

The following hazards have been identified.

Hazard.

(j;:lrr l,,i i,.r¡rirtri ¡rri ì,1 ,..,'r¡ iì,, ,,,jtrir,r;r,irri rr'l;rtr::.irr iitt'irtrìj)rr\rt(i 'lteilltlci oÍ sealttt¡3beLwee¡riltt:
flool joists spanning tìre loadbearir.rg walls bounding the two adjoining
class 1a residences.

Activities

Cnol<ilrr¡ - NS\ /FR sí ¡listical rlala
i¡clicatcs that thcse lires rnake up 33%
of all reported r-esidential fires. [NS\4/FB
200r/2002)

occr r r¡:r.llts sll ol<ìll g ill Sole Or-cr I patrc¡r
Unils (SOtl's). NSWFB statistical data
i','ìi, rtes Ill:rt í-jl r.:; i,r',1r.('l)iltl].1 ('t5^

make up 44o/o of all reported residential
fi res. Tl-rese predominantly include
smoì(irlg in bed and combustibles placed
upon or near heaters. [NSWFB
200L/2002)

The hazards that are pres^ellt in the btrildilrg lrave bcen removed or reduced by six sub-systems of preventative and
protective measures.

J'CONSULTINGENGINEERS I FIRESAFETYENGINEERING
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Multiple arson attack, malicious acts,
and acts of terrorism,

Eìectrical Equipment

The resulting impact offires from these hazards has not been addressed
in this report.

S0U habitable space
A smoke detection system would noti$r occupants to respond to any
electrical fire outbreaks in the building. Ifthe outbreak develops beyond
thatwhich is controllable then occupants are required to evacuate.

Concealed spaces
The roof void hazard is limited to down lights and electrical wiring as an
igr.ritior.r source which makcs up a very small percentage of the number
fir'e starts according the NSWFB statistical data, hence the roof void
hazard, is considered low.

Information is not available to suggest that activities outside those
normally undertaken in residential dwellings will be carried out and
hence the hazard is not considered to be increased.
Â snrol<e delection system woulrl notify occupants ofthe fire affected
resrdence to respond to cooking fire outbreaks if unattended. 'l'his is
conligrrred to actir¡ate the occupant warning bells/sounder/speakers on
site.

Â snroì<c dctection system rrroulcl notily occupants ofthe fìre affected
residence to respond to smoking fire outbreaks if unattended. This is
r:. jll^igur c,tl to actir¡atc the occuPent rvarning bells/sounder/speakers orr

site.

Smoke

A

Fire
initiation,

development
and control

Smoke development and spread will not be inconsistent with that of a residential building.

Fire loads or heat release rates are not proposed to be in excess ofa normal residential occupancy and
hence fire deveìopment will not be abnormally fast.
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E

Occupant
evacuation
and control

F

l.'ire services
intervelìtior

c

Fire spread,
impact and

control

Fire
detection,

warning and
suppression

development
, spread and

control

fl3nÈn
r.,t ¡m

The building is provided with direct egress to open space from each unit.

Thc building is served- b), a full tinre fire brigade fduring ski seasonJ at Thredbo fapprox. 1.5km] and a

lctaincd file bligade at TirredL¡t-r and Jindabyne during tlie remainder of the year and thelefole fire
services interwention is likely to be better or at least equivalent to most areas in metropolitan areas.

Fire separation is subject to a performance solution. Generall¡ the bounding walls will achieve an FRL
of 60/60/60 subject to minor deviations contained within performance solution 1 of this report.

:'i1 ¡,',1''[¡r-iir¡; i;¡1¡,11,j¡11',! ,,,,,ii]rirr ilrc ìtrrilrìin¡ io ¡tr-r,lvirìe;r. rLle iìil:r ol'early ¡totification to btrilding
occupaiìts via the installeel occupant wartiing bells/sounder/speakers and the fire brigade.

+lnternational Fire Engineering Guidelines 2005 (IFEG)

Sub-system A - Fire lnitiation and Development and Control
Sub-system B - Smoke Developmentand Spread and Control
Sub-system C - Fire Spread and Impactand Control
Sub-system D - Fire Detection, Warning and Suppression
Sub-system E - Occupant Evacuation and Control
Sub-system F - Fire Services lntervention

JZCONSULTINGENGINEERS I FIRESAFETYENGINEERING
PERFORMANCE SOLUTION REPORT - LOT 520 RIDGE CREEK 2 CRACKENBACK RIDCE, THREDBO
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2.4 Directly relevant IFEG Sub-Systems

The dilectly rclevant IFEG sub-system [SS) for this analysis are

J'CONSULTINGENCINEERS I FIRESAFETYENGINEERTNG
PERFORMANCE SOLUTION REPORT - LOT 520 RIDGE CREEK 2 CRACKENBACK RIDCE, THREDBO
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Sub-system C

Fire Spread and Impact and
Control

o Separation offuel
o Separationofbuildings
o Fire resistive barriers
o lìire resistive structural elernents

o Fire resistive air-handling ducts
o Fire resistive dampers
o Exposure protection
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3.0 PERFORMANCE SOLUTION 1- PROVISION OF BOUNDING CONSTRUCTION

^ r f :r; ,, I i; Ì,,1 ,;r lí ,1,';,t !l:r',,,1 r,ji ili, ir';() ll'r,tl ,'r''rlrrltiltJl,,',i',"',r ti¡tÌtr:l'floorjoistssltltIortccl
by a load-bearing core-filled stud wall bounding the public corridor from the first floor section of the apartments.

3.1 Deemed-to-Satisfy Provisions

Pursualrt to 1.0.10[aJ of BCA thc lollowing DTS provisiorrs have been identified as bcing subject to the performance
soltrtio¡:

:t.'/. I . ¿J,\' r:¡t ot'r t I i tt.t¡ ttt r t i ! s
(u) A v,,ttll íliut se¡tut ttles Class 1 tlwellirrgs, ot' scparotes a Clctss 1 building Jiom a CIoss 70a building wl'ticlt is not
oppurtenant to that Class L building must have an FRL of not less than 60/60/60 and-

(i) commence at the footings or ground slab (see Figure 3.7.1.10); and

(ii) extend-

(A) if the building has a non-cotnbttstihle roof covering, to the uttderside of the roof covering (see Figure
3.7.1.10 and Figure 3.7.1.11); or

(R) if thr huildin¡1 hos o conthttstiltle t'oo.f cotterine, to not less thon 4.50 mm above the roof covering (see

Figure 3.7.1.10).

(b) Aseparatíngwall ofli¡lhtweightconstructionntustbetestedinaccordoncewithSpecificotionCl.SoftheBCAVolume
One.

3.2 Details of Deemed-to-Satisfy Deviation

The existing building has been constructed in a manner that does not comply with the DTS provisions of the BCA in
terms of fìre separation. Cumently the floor joists sit on the walls however this includes the fire rated walì which
extends through all three storeys of the building. For this reason the fire rated wall separating the two adjacent
dwellings is discontinuous and is breached where the floor joists but into the fire rated wall structure. This can be seen
in the figure below. This results in a point of weakness where the fire may travel through the timber floor joist in order
to reach the adjoining residence prior to the 60 minute period having elapsed.

Fulthel' to this tirubcr panelling has been provided which is directly fixed to the studwork on the party wall. This is not
cotrsideletl to cotllpl¡r alrrl is pt'o¡rosecl to lre rr-:t.t.toved sucþ tþat the borrnding wall achieves a minitnurn FRL o[
60/60/60 as a tested systenl with the cxception of the deviatior.rs where aflected bythe above floor joists.

The solution proposed involves the use o[ sacrificial timber in order to provide a level of protection to the existing
timber floor joists supportingthe upper storey of the building. This proposal to use sacrificial timberblockingbetween
the tin.rber floor joists is consistent with the nretltods outlined within the Wood Solutions Timber Framed Construction
Design Guide. It is proposetl to provicle two 45mm tllick solid timber blocking pieces to box in the timber floor joists as

can be seen in the figure below.

J'CONSULTINGENGINEERS I FIRESAFETYENGINEERING
PERFORMANCE SOLUTION REPORT - LOT 520 RIDCE CREEK 2 CRACKENBACK RIDCE, THREDBO
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Timber floor joists sit
top of top plate of

stud wall,

Existing lire rated
walling bounding the
two adjacent clâss 1a
buildings (party wall).

Timber panelling to be
removed and replaced
with fire rated wall
structure.

Figure 1 - Timber floor ioists running parallel with the wall breach the ñre rating of the stud wall and are subiect to this
performance solution

45mm thick sacrificial
timber members to
protect floor joists
between each
blocking.

Figure 2 - Proposed Timber Blocking attached to face of timber floor ioists between normal blocking

3.3 Relevant Performance Requirement

Pul'suant to 1.0.10[b) of BCA the followir.rg Perforurance Requirementhave beeu ideutilied as being directÌy relevantto
tlie DTS provisions identified in Section 3.L above:

P2.3.7 Protection from the spread offire

(a) A Class 1 building must be protected from the spread of fire from-
(i) another building other than an associated Class 10 building; and

(ii) the allotment boundary, other than a boundary adjoining a road or public space.

J' CONSULTING ENGINEERS I FIRE SAFETY ENGINEERING
PERFORMANCE SOLUTION REPORT _ LOT 520 RIDGE CREEK 2 CMCKENBACK RIDGE, THREDBO
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3.4 Assessment Methodology

: 'l r l'. lr ,, , i ii,lr' Ì'', .,Ll..lii.liir,e .r .' ., , : " :,ci:tìrctìt r.,ll '. ,Ll. ',..Ì.ei, io
dctertniue cotllpliance with the relevant Perfonlrance requirenlelÌt P2.3.1. The assessrnent will discuss each of the
proposed deviatio¡rs in detail to deterurine whether or not the proposed trial design is capable ofsatisfying the relevant
performance requirement P2.3.1.

3.5 Acceptance Criteria

nrr 
'rr" ;jrl,r , :,'..1i l;i, t',¡ '. lrtr ., .r ¡¡,¡¡irì;,r,.nl:;Of'th¡RlìÂi[ j1 ¡,-¡¡1 h¡

,,r:,',1 r,:riir,,.rirr¡1.,t ,',rllri,¿ri;síy.:',;i,clL'r,iLrtìttli illr¡.lt,vatiirel-fol'¡l¿ulcctcquifelììcì1tP2,3,1,

3.6 Qualitative and Quantitative Assessment

The Wood Solutions Timber-Framed Construction Technical Design Guide published by the Forest and Wood Products
Arrsil,llia, ir rrrzi,ìi's ,r sc¡i(is t,f tletrril:^ ftrl plovidirrg s¿rr:i-ificial iinlbci' constlilcliolì for the purposes ol'protecting load-
' .r;, i ,ì . l',,1r l '' ': ,,, i-j , ì :,.,ì,, , Lrt:li i.:;:, ., r,r1 .ur; i-lr:.,d to bc luatl-bclliirg i:ì,,.ì aic
allowed to ignite and lorm a protective charring ìayer to protect the critical load-bearing timber elements within. One
exairìl)lc ¡r'orritìtrcl hclow intlicatc¡s that iher usc of a 45rnm thicl< tinrber element cithcr side of the floor joist wouìd
provirlt' s^trffit:jen1 ¡r'of ectiott to a 4.5n.rn tilnbcr'flool joist ru)lnirlg parallel to a load-bearing waÌl to provide an FRL of
60 rninutes.

Ií is r r)¡r. r'11 iìrr'' 'ior. irr tri;r îìrt' sat l(, s)/si(,Ììr ,.i,birh utili::r.cl a :;i¡gìc 45rrrnr thicl< timbcr floor blockilìg piece
currÌrccit tl ciir ccil¡, irr tl¡s "¡,'. oí ilre titrrLet' iloot' joìsi lo plovitlc atr IrRL of 60 nlinul-cs. ln further support of the above,
ihr: llr¡r'ococlc lcrl tirrrbcrr lranrc¡cl r'orstluction provi(lcs a charring ratc of tilnbcr at 0.64mm/minute. A 45mrn thick

be capable of withstanding the efl'ects of fi¡'e for at least 60 minutes thus satisfying the required performance in this
instance.

Floorirg îot
conlinuous urider
wafi plale

R€xibþ firÈgråde
En¡ineered timòer
(ltoor truss86l

6oalånl

- 
Addttiood aS mmFlerble tuogtade

sêalant solld{mbcr bbcftng
(fírËer blod(3 are to
bo bdtod to shr(b)

FÍo.ând
sound-ratod lffiloß

Figure 3 - Excerpt from design guide showing ioist parallel to wall with single wall stud continuous through iunction with
timber blocks providing an FRL of 60 minutes

Further to this, if the blocking piece were to fail, however unlikely, the provision of interconnected smoke detectors
throughout both SOUs is considered to be beyond the requirements of the BCA, will provide early activation of the
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occupant warning system throughout the building (consisting of bells, sounders or speakers) which would result in
rapid evacuation of the building prior to fire spread to the common area occurnng.

Join¡ pcrpcndqdar
to wrl

¿l5rm
ælilltnùor
Uodúte

Fre podcl¡

lrr5orp¡d¡¡rmurl bo
erqclsoüìdüìcbl¡ü
þlnb ae æYorod bytrcûne
Uodütg. l{o lokn b0o oocur
ïiüh 100 mm d a llro pod(of

I

I

I

I

Figure 4 - Fire pockets in fire and sound-rated wall providing an FRL of 60 minutes

On the basis of the above discussion, it is considered that the proposed trial design as outìined above satisfies the
relevant performance requirement P2.3.1 subject to the assessment against the relevant performance requirements as
outlined in the following section of this report.

3.7 Assessment against relevant Performance Requirement

The foìlowing is an assessment of the relevant Performance Requirement P2.3.7.

P2.3.1
(a) A Class 1 building must be protected from the spreod of fire from-

(i) another building other thqn
assocíated Class 10 building; and

on The provision of sacrificial timber blocking to protect the timber floor
joists is considered to be an adequate solution to provide a minimum FRL
of 60 minutes as detailed within the discussion above as the timber is

to resist fire for 60 minutes.
(ii) the allotment boundory, other than a
boundary adjoining a road or public

Not applicable to this alternative solution.

I'CONSULTINGENGINEERS I FIRESAFETYENGINEERING
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3.8 Assessment Conclusion

^ 1,. ll,- ¡, r 1.:i:'::.:t . ,lIrIirrr ;.';rrr,i ii ], -:l :;itlri,,l ilrai 1lr. pi(ìlr():tl i¡ irtu,,,idc a singlc 45tunr solitl tinlLct
blocking piece between each timber blocking, fixed to the timber floor joist is lnore than adequate to resist fire spread
through the 60 tìlinute fire rated wall, It is considered therefore that the relevant performance requirement P2.3.1 has
been satisfied through an absolute, quantitative and qualitative assessment.

3.9 Requirements of Performance Solution

2

,, lii,li ' r,rri I lr-'
.;.ii.i^¡ tl,t,rrrìrr.t,ri i)()tl,ìj rr¿,r,Lrrììttt¡rrireìrìurrtsíjPL,r;rrì Ci2sLrìrjceltothcfollowilgrcc¡uit'etuents:

7. The space between the floor joist blocking pieces shall be provided with a 45mm thick sacrificial timber
blocking piece to provide a total of 90mm of sacrificial timber within this space.

2. The buiÌding shall be provided with 4S1670.1 smoke detectors throughout the building consisting of 4S1670.1
spaced detectors configured to notifii the fire brigade.

I ''-l;, I i ,r rttt ,,, tl ;1,;r!ì r, r¡-¿..,r¡,1 l¡ì,.1¡.. ^ r.r jrril¡¡rr.. Flll ¡i (,f f .(\./60. Tþis l¡rrst, rt I ntinintr¡¡,
involve removal of the timber panelling utilised on the lower section of the wall. Notably, to achieve the BCA
requilcd acoustic separaiiou, ¿ì s)/stcnl such as thc Gyprock CSR415 or CSR419 system may be considered
appropriate.
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4,0 CONCLUSIONS

4,1Concl'.¡sion

The Performance Solutions have been developed using a qualitative and quantitative assessment with the Deemed-to-
Satisfy Provisions and is considered to complywith BCA Performance Requirement P2.3.7. The BCA recognises these
Assessment Methods as acceptable methods for determining that the Performance Solutions satisfy the Performance
Requirements in accordance with BCA Clauses 1.0.3[a)(i) and 1.0.5(b)[ii].

^, 
-¿ì /ì:iì,,1,, l. ¡,.¡.rl ,¡r¡ tl,¡, 1l¡r¡r,,, ;r ì- , ^r1.i/lp',,,1 il¡:ri 11.,, ,ìir.r,r-l l\, ¡.el.rtnrì pcrFOr.:rtirrlaa ReqUifenf ent p7 ? t hic heôn

r r, r, i | ,;rl( ,l i' , l, í-,, 
'i,tì,,,Íl,,Jt 

:r,,,.. .,,/,,,;t..,¡1¡,rri.; li5¡¡.1ì j11 f111,,,. r,r.,,tirr¡ 5^11¡_1¡r¡r¡-y ft.C ittt¡tlentC¡tCd,

4.2 Specification of the Final Trial Design

Considering the relevant provisions of the BCA and the above assessment, the Performance Solution, subject to the
provisiotr of the Trial Dcsign reqrrirements, is considered to mcet and comply lvith the Performance Requircment
h^1r rnì. î,:ln 

,,, 
,r .t/,ti,, 1 r,r , tIt;-.,1 ^- -,,ij,,, c,,.¡,.1:ìl.r,,h"ei.lt.tCi!r, n,.--f¡r¡.¡r1.rr;¡.¡

Solutions

4"3 Maintenance Requirements

Tìrc lccottitretrtiations oithis repolt l)ìust fbrm ¡rart of the annual fire safety statelìlent for the building to ensure the
recontnterrrl¿¡tions of'this report arc conr¡rìied i'r,ith throughout the building operation.

4.4 Requirements of the Performance solution

The discussions undertaken have demonstrated compliance with the relevant performance requirements via the
proposed design and installation of offset measures. The offset measures required as part of this Performance Solution
are listed in the Executive Summary and must be fully implemented in order for compliance to be achieved.
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Appendix A - Data Relied upon in the FER Process

Common Abbreviations Used in Fire Engineering

AS

^s^H

ASR

L()lrtlJ¿ì.¡r¡vLi

,DTS

Equivalence

i'u i't¡r rral't c l,r¡lrrijlr¡ llr jej - irlurtir¿rl to lrþllÌ. ASij w,rll rlr)l l)e usecl othel tlialr to I elaie tlris
'-rlur iu ilr: |ir: J-r;gìrr I r Ljji, Ì-Ljci,

I'ur ibr rnarrrc SoltrLiurr lìept-rr t - icieuIical to ¡,liti. /\SR rryi]l not be used othel thal to l'elate this
term to the Fire E neen rt.

11 Ircthodolog¡'rr:cd for a fire engincering analysis that uses a comparison with the deemed
I¡ ;ríi f,

equivalent to the DTS provisìons of the BCA and is often referred to as the equivalence
roaclì,

Deemed-To-Satisfy - the deemed to ions set out in the BCA.

The t:qrrivalurr:e ap¡rroacl'r is a fire cnginecring approach using a cornpalisorr to the DTS
ns ofthe BCA.

FER

FDS

Client Design and Building Regulatory Objectives
The client dcsign objectives are to address the issues ofdeerned-to-satìs$r non-compliance with the production ofan performance
solution that meets the related Performance Requirement.
CnLr irí []rt: pttÌ-l)r)ses of tliis lìir-c Dngilccring Repolt is to plovide the stal<eholclers with a rlocLrment for consideration and to add
further input with regards to the specific obiectives.
The structure of the BCA is depicted in the following figure and is a hierarchal document with objectives, functional statements and
Performance Requirement.
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SFPA

SAMFS

NFPA

IFEG

FRNSW

FRL

cFt)

BCA

AFAC

Society of Fire Protection Engineers.

South Australian Metropolitan Fire Service

National Fire Protection AuthoriW

International Fire Engineering Guidelines

Fire and Rescue New South Wales

Fire Resistance Leveì

Fire Dynamics Simulator - The software prograrn used to perform fire modelling on
buildings

cr irg Brie I idr:nt jcal to Â58. FEB is used thloLrghout thc lcport.

File Engineeling Report - identical to ASR. FER is used throughout the report.

Firu lìtt¡;inc

Computational Fluid Dynamics - Used to describe the fìre modelling for a building

Building Code of Australia.

Pelformance Solution

Fire and Emergency Service Authorities Council

-É
h._H-¡¡¡

C-tþWb

l||#-{å
¡t¡.*.
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The prinraly objcctives ofthe BCA are to protect the life safety of occupants by allowing them to exit the building without being
cxposcd to hazardous or untcnabìc conditions, the protection ofadjacànt buiidings from collapse or.fire spread ãnd protectioriofthe
lile safety of fìrr: fighlers h,y givin¡q reasonahle tirne for the emergency personnel to perform their ¿uties.'l'hc lit:l'lol'tnallcc Ììet¡Ltit'ctncnt a¡-c thc only scctiorr of the tsCA to which a <lcsrgn tlust conrply, with objectives and functio¡tal
statelneìlts given as guidance to explain the intent of the Performance Requirement. Satislying the periormance Requirement can be
achieved through one ofthree ways:

a) Complying with Deemed-To-Satisfy (DTS) provisions of the BCA
bl Fornrulating an Performance Solution which complies with the Perforrnance Requirement
c) Combination of a) and b)

l- rlìi,i,.rÌiirLtl rr rtrrjr,rtl 1ìr,"lr:rir,t.irrr¡¡1¡;li.'1.,,,,1o1ìrr.Tìfl,4rl¡ill l¡(..llro\V,tbycornplvinlltoa/h/caìtovc
i "r" ir) | ji ,.::. ìì,1 , íh,,.:i¡,,lci rìrrìr,il,,tlr,r¡jl1lj¡;¡1:;olr¡lioncortr¡tììcl;rvilhLhcllCÂ

Pc rforlrr a trce lì.equirernen t:
al Evidence to supporl that the use of a material, form of constnrction or design meets a performance Requirement or a

Deemed-to-Satisfli provision

bl Verification Methods such as-
i) The verification methods in the BCA; or

i,crl o illrance llcquire tììct.ìt
c) Corn¡rarison wÍth the Deemed-to-satisfy provisions

dl ExpertJudgement

tlciailctì jII the pelfolnraltce solutiot.l sections.

Methods of ,rlnalysis
Thc lrlr:thotls ol"alralysis userì ilr tìle rìcvelopnrcntol"pcriormancc soìutions are cletailed in BCA ClauseA0.9, ancl incìucleA0.9(b)(i) Verification ltlethods, such as the Verification ntethods in the BCA

A0'9(b)(i¡) Verílication Methods, other than those in the BCA that the appropriate authoríty accepts for compliance with the
Performa n ce Requ irement

40.9(c) Contporison to the deemed,-to-satisfy provisions of the BCA

A0.9(d) Expert judgement

In order to satisfy BCA Clause A0,5 - Meetíng the perþrmance Requirement

(b) formulating øn Perþrmonce Solution which -
(i) complíes with the perþrmonce Requirement; or
(iù is shown to be ot least equivalent to the Deemed-to-satisfy provisions;

Tìrc s¡lecific asscssllìelìt tttcthods used fot the analysis are detailcd in pclfolrnance solution sectioll for each issue,

Relevant IFEG Sub-Systems
The reìevant IFEG for this s are:

IFEG

Sub-system A

Fire Initiation and
Development and Control

J'CONSULTTNGENcTNEERS I FTRESAFETYENGTNEERTNG
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Limitation of ignition sources

Limitation of nature and quantity of fueì

Arrangement and configuration of fuel

Separation ofignition sources and fuel

Management of combustibles including housekeeping
measures

Electrical safety equipment

Regular plant maintenance

!E-FF

r,f
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Sub-system F

Fire Services lntervention

Sub-system E

Occupant Evacuation and
Control

Suì;-systenr D

Fire l)ctet:lion, Wat'ning and
SLr ¡rpressi ou

Sub-system B

Smoke Development and
Spread and Control

Adherence to procedures for'hot work' (e.g. welding)

Smoke barriers

Natural smoke venting

Mechanical smoke management

Type of fire services available [full-time/permanent or
volunteer).

Chalacteristics of fire services capabjtitl, and resources

Fire service access to the site and to the building

Watet' supplies and infrastructure

Evacuation plans

Occupant training

Emergency communications

Egress signage

Egress routes (including fire isolated elements)

ALrl (rìrì¿ìtic and manual detection eqrr r ¡ 
r rnerr i

Auturrralic and manual warning equjIrirlent

Sr.rlveil Iance cquipnient

Automatic suppression equipnìent

Manr,ral suppression equipment

Separation of fuel

lrr'¡ r ri r,, i,r lili lr itlir

Fire lesisl"¡ve barriel's

Fire resistive structural elements

Fire resistive air-handling ducts

Fire resistive dampers

IÌ.'rpo:;Lri c pr trt e.lìt;rr

H

@

æ

r,l
Srrþ sr,¡steln C

' ,: ' , ,r ' ,r]

(,,rtlir Lrl

Acceptance Criteria and Factors ofSafety for the Analysis
Qualitative Assessments

Tlic acceptance critelia for qualitativc assessmeìrts are the equivalence to a deemed to satisfy solution (preferred) or the collective
agreement ofthe stakeholders. The IFEG allows both qualitative and quantitative approaches and states that -
"the methods chosen will be appropriate to the approach used".
The IFEG states -

"ln the minority of cases, qualitative analysis may be agreed during the FEB process to be sufficient for the consideration of a single
non-compliance issue. The basis (logic) on which this approach is used should be documented with appropriate references. A
"Delphi" approach may also be appropriate in certain circumstances, where a group of suitably qualified expert professionals reach
consensus agreement regard¡ng the suitability of a particular solution."
The IFEG further states -

"Both comparative and absolute approaches may be adopted in the analysis strategy, The methods chosen will be appropriate to the
approach used.
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Comparative approach:
Typically, the fire safety plovided by one element, or a sub-system, or the complete filc safety system, is compared to the level of fire

it will involve the same assumptior.rs, models, calculations and input data for the proposed trial design and the deemed-to-satisfy or
prescriptive design.
A comparative approach a¡ms to determine whether the performance solution is equivalent to (or better than) the deemed-to-
satisly or prescriptive design. The conrparative approach is often referred to as aìl "equivaÌence" approach."

Quantitative Ä ssessments

jl('(luir ('rìlont (ìl j irir lj( /\

the building and/or the fire will not spread to adjacent properly and/or will allow fire fighters to safely perform their duties.
Heat Radiation - The ìirniting concìition [oI |adiation is assumed to be in the lange 1.57 to 6.3kw/m2. The toÌerance time for
radiation at this level is 6 minutes.

I < 1,5'lkVV f tn¿ to o.3kW/mz

Fire Brigade Intervention:

l-irne once the fire bligade has arrived and lhe time to impact the fire.
While the firc brigade will be available to assist evacuation through search and rescue ofoccupants, this action is not relied upon for
occupânt evacuation. The fire safety assessment is therefole conservative in this regard.
The conditions that define the tenability criteria for fire brigade personnel will be considered ifthe occupants cannotbe shown to
have sufficient available egress time prior to onset of untenable conditions. In certain instances the fire brigade intervention times
will be required to be determined and tenability for the lire fÍghters assessed i.e. deletion of sprinklers from a carpark. The time for
the fire bligade to arrive and commence fire fighting operations will be determined using the Fire Brigade lntervention Model or
literature data on the fìre brigade response time to fires.

Summary of Tenability Failure Criteria:

Toxicity oD > 0.1m-1 (10d8/m) when smoke layer is below tenability height of 2.1m, but not
accessed if visib

The following table is an overview of the te as accepted the Fire and Em Service Authorities Council (AFACI 1.

' Weng Poh 'Tenability in building fires: Limits and design criteria'. Fire Australia,2010, No. 3,. pp 24-26
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Visìbility

Conr¡cctive heat

Radiant heat
s ì.t t'c

10m when snroke layer is below tenability height ol 2.1¡r for large rooms or 5m for
small rooms,

2.51<W/t'nz at heacl height ol smoì<e layer temperature exceeds 200oC when above

Temperaturc > 60.C wheu moke la er bel OW tenabi

te of 2.1m.

Maximum
Temperature, oC

Maximum Time, min

100

25

120

10

160

1

235

<1
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Ap¡rroaches and Methods of Analysis
Approach
Fire engineering design can ilrvoìve the use ofa number ofapploaches including

. Comparative or Absolute
o Qualitative or Quantitative
. ì)c1 r.r'nrjnjsl ir'o1 l)¡-nl¡¡f¡jll5;¡i1'

i, ,ì i,, ,',,,' ,' , , . l it 'rrirrl lr.iL ,,lt',, ,"r,,iì i, r,l ìrlLrl,¿rlrlllsttr iilllrr();l(lrr,rtrrtnlt,
ber a¡-r¡rlic'ti to a quatitital-ive arìalysis.'l'he clillì:rences betwecn a cotnpat'aLivc ancl absolutc approach and typical examples ol
acccìrtafrce criterja are dcpir:led in thc following tabìe (r'eploduced from UK Fire Engineering Guideìines PD7974-0).

vs. Absolute

Fire Safety Obiectives

Analysis Method Deterministic Probabilistic

U ompal.ativc Tinrr, :rrr¿1jl¡l'¡" lor c.;r lr¡rr. is; ¡t tc¡st cqual to
that in a¡l ct¡uivzrlcnt cotìc compliant building

Level oJ lj:;l< ol'life equivalent to a cocle conrpliant
bu iìdìrrg

'l'jrr iì,,r,' r"il¿rl¡1, rì, I'sr :'il, t,\¡ r't'r!: jllr'linrL' Iìx1rc"tcrl nrr nrbcr ol' casrraltics ll('r- )/car
I

i

A¡rsolute

atlopir:tì rtill clcpcntl olì the lype u1'conrpliarrce issLre in question and sul]secluent nìcthods of analysis wrll be preparecl.

Construction and Commissioning Requirements
The fire safety measures shall be designed, installed and commissioned in accordance with the relevant Australian Standards.

o The management of the building must be aware of the Performance Solution contained within the building, as well as the
required measures for maintenance.
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Proba b ilisti c

Qualitative

Quantit;rtii,c

D t¡te r'¡¡ i n ì sti c

Absolute

Prol¡aLrilistic approaches u.sc a valiety of risk basecl methodologies.'fhese tnethods generally assign
reliabilities to the ¡relfolnrance of the various file protection llleasures and assign frequencies of
occul'rence of events. They rnay analyse and combine several different scenarios as part of a complete fìre
engineering evaluation of a building design. This use of multiple scenarios and their combination through
probabilistic techniques is the key feature of some of the methods.

'l'lie r:trmplexit¡' of tlit'cor¡pliuncc issucs will often requilc a c¡uantitativc approacli.'l'his entails the r¡sc of
()r{rrlì rrrorr',rf ilrrrrrr,rr¡rr;¡¡¡lyri.;rrretlltrdsavailableThct¡uanlitirtirrerrrethocìswill oftcnbcstrpportedìry
additional qualitative argunìents.

Detcnninistic anaJy>^cs are based on physical r-elationships derived fl'or¡ scientific theories and empirical
¡csults. Clialactcristically, fol a given set of initial boundary conditions, a detel'ministic methodology will
lln,:rl's pl'ndrrce the .¡rle oul(:o¡1e. Tìre¡r ¡16 not, howerrer', indicate the probabiliÇ of that outcorne being
leaìized.

A qualitative analysis may be agreed during the FEB pr-ocess to be sufficient for the consideration of minor
stand-aÌone compliarce issues. The basis (logic) on which this approach is used should be documentcd
with appropriate rcf'erences.

In an absolute approach, results of the analysis are matched directly against the Performance
Requirement of the BCA, using agreed acceptance cliteria.

A comparative approach aims to determine whether the performance solution is equivalent to (or better
than) the deemed-to-satis$r or prescriptive design. The comparative approach is often referred to as an
"equivalence" approach.
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. The Building Management System, must incorporate maintenance measures to ensure satisfactory maintenance, testing
and inspection ofall fire safety measures.

.A,ll fir c s;rfcLy llcasLr¡'es ale tr-¡ be corrruissioueil aritl Lesied pl'ior' [o r.rccupation of the building, The fire services contractor must
provide certifìcation of the installation and commissioning of the fire services required by this repott, incìuding but not limited to:

o Fire Hydrant Systems
. Smoke detection
o Fire doors and acoustic seals
o Exit signage & emergency lighting
. Appropriate door hardware and door swing

warning systems and sprinkler systems (where installed).

An Form 3 fire safety certificate must be submitted to the local council each year indicating satisfactory performance ofthe fire
safety measures contained within the building.

J'ho correr t ol)r,r¡iion and rraintellance olthe brrilclings tile r^afet¡r rnea:;rrres is critical in afiording an adequate leveì of fire >^afeqr.

. No smoking policy is to be implemented in all public areas.
r Commissioning and integrated function testing of all fire safety and protection systems including interfaces to ensure

proper function.
o AJI esserrtial services are to be maintained and tested in accordance wìth BCA and Australian Standard AS1B51.

. Ensure exits and paths oftravel to ex¡ts remain unobstructed (in particular stairways),
r Avoicl sto¡ agc of malerials in unoccupied areas.
. Limit storage of flammable/combustible materials to designated and approved areas.

. Prevent chocking open fire/smoke doors.

. Prevent storage of materials that could hinder access to fire fighting equipmenl
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