.' Cléss 2 &
Buildings

National Timber Development Council




CONTENTS

Sectionl  SCOPEAND GENERAL 2
1.1 Introduction 2
12 Scope 2
13 HowtousethisManua 4
14 DesgnCondderations 4

Section2  ABBREVIATIONS, DEFINITIONS

AND TERMINOLOGY 5

Section3 MRTFCAND BUILDING

REGULATIONS(BCA) 7
31 Gened 7
3.2 Building Classfication 7
3.3 Typeof Condruction 8
3.4 ConcessionsRegarding Typeof
Congruction 8
3.5 Auxiliary Building Regulationsand
Concessions 9

Section4  FIRERESISTANCE 14
4.1 FreResigancelLevd (FRL) 14
4.2 ConcessonsRegardingFire

ResigtancelLevels 15
4.3 FreResigtanceand Separation 16
4.4  Continuity of Fire Separation 16
45 Maintaining FireResstanceat
Intersections 17
4.6 ServicePendrations(Fire Stopping) 18
4.7 Cavity Bariers 18
Section5  STRUCTURAL
CONSIDERATIONS 19
51 Gened 19
52 Typica DesgnLoads 19
5.3 Foundationsand Footings 20
54 Structura Stability 20
55 Member Sizes 20
5.6 Framing (Building Practices) 21
5.7 Designingfor Shrinkage 21

Section6  SOUND CONTROL 21
6.1 Airborneand Impact Sound 21
6.2 BCA Requirements 21
6.3 Sound Reduction 21

Section7  WALL AND FLOOR/CEILING

SYSTEMS 24
7.1 Gened 24
7.2 Internd Walls 24
7.3 Externd Wals 25
7.4 Floor/Celing Systems 25

Section8  DOCUMENTATIONAND

INSPECTION 25
8.1 Documentation 25
8.2 Caetification of MRTFC Condtruction 25
8.3 Inspection 25

Section1l  WET AREAS

Section12 ROOF CONSTRUCTION

APPENDICES

Section9 CONSTRUCTION PRACTICES—

FIRE 26
91 Gened 26
9.2 Junctions 26

9.3 Junctionsbetween Building Elements
withthe Same Fire Rating 26

94 Maintaining FireResistanceUsingthe
Charring Effect of Solid Timber 26

9.5 Junctionsbetween Building Elements
with Different Fire Ratings 29

9.6 FireStopping (Deemed-to-Satisfy Method) 40
9.7 FreStopping (Manufacturer's

Certified Systemsand Materials) 42
9.8 Cavity Barriers 43

Section10 CONSTRUCTION PRACTICES-

SOUND

10.1 Generd

10.2 Principal Methodsto Improve
TransmissonLoss

10.3 Sound Control by Building Design

10.4 Sound Lesks

10.5 Services

10.6 FHoor/Ceiling Systems

10.7 Washing Machines, Dishwashers,
Dryers, Air-Conditionersetc

288es &&

12.1 Generd

12.2 Fire-RatedWallsin Roof Spaces

12.3 Roof Members Supported off
Fire-RatedWadls

12.4 Externa Walls

§ HL LLL & &

Appendix A -Building Code of Austrdia—
Typeof Condruction 56

The information provided will enable designers, local
authorities, developers and builders to achieve practical and
economical solutions for Multi-Residential Timber Framed
Construction (MRTFC).

A companion publication “MRTFC Design & Construction
Manual - Class 1a Buildings” describes the requirements for
Class 1 dwellings.

The information, opinions, advice and recommendations
contained in this publication have been prepared with due
care. They are offered only for the purpose of providing useful
information to assist those interested in technical matters
associated with the specification and use of timber and timber
products.

Whilst every effort has been made to ensure that this
publication is in accordance with current technology, it is not
intended as a exhaustive statement of all relevant data. As
successful design and construction depends upon numerous
factors outside the scope of this publication, the authors and
publishers accept no responsibility for errors in, or omissions
from, this publication, nor for specifications or work done or
omitted in reliance on this publication.
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SCOPE & GENERAL

1 SCOPE AND GENERAL

1.1 Introduction

Multi-Residential Timber Framed Construction
(MRTFC)wasintroducedtoAustraliainAmendment
No. 7 totheBuildingCodeof Australia(BCA 90)in
November 1994. Therel easeof thenew performance
basedBuildingCodeof Australiain 1996 (BCA 96)
hasprovidedgreater scopeandflexibilityfor MRTFC
devel opments, such asincreasingthe number of
storeys, changingor mixingtheuse(BuildingClass) or
changingthemethodsof construction.

Thismanual contai nsthedesignand buildingpractices
reguiredto meetthe BCA objectivesfor bothfireand
soundperformance.lt describestested or certified
systemsand how thesecan be combinedto meet the
reguiredfireresi stanceand sound performance.

Themanual isintendedfor useby designers, specifiers,
builders, codeofficial sand certifyingauthoritiesto
demonstratecompliancewith BCA requirements.

Thismanual canbeusedfor deemed-to-satisfy
solutionsor alternative solutions(usingthe
performanceprovisions)of theBCA. (refer3.1) The
deemed-to-satisfy approachisgenerallyused asthe
basi sfor explanationof thevariousconcepts.

NOTE: The deemed-to-satisfy provisions for
MRTFC in BCA 96 are basically the same as the
prescriptive requirements of Amendment 7 to BCA
90.

1.2 Scope

Thismanud appliestotimber framed, Class2and 3
buildingsup to thelimits described in the deemed-to-
satisfy solutionsinthe BCA (assummarisedin Table 1).

Thesystemsand methodsdescribedfor thedeemed-to-
sati sfy solutionsmay al so be applicabl efor any
aternative sol utionsdevel opedunder the performance
provisionsof theBCA.

NOTE: Class 1 huildings are dealt with under a
separate publication, MRTFC Design and
ConstructionManual—Classla.

TABLE1 MRTFC ALLOWED UNDER DEEMED-TO-SATISFY
SOLUTIONS OF THE BCA.

Classof Max.Rise Typeof Notes
Building of Storeys Const.

Class 2 4 A,B  Only 3 storeys of timber
orC  framing allowed plus one

ground storey constructed
of masonry and/or
concreteusedasa
garage.

Class 3 2 C Where access to 2 exits or

own directaccessis

provided

Theinformationinthismanual will enabledesigners,
local authorities,devel opersand buildersto achieve
practi cal and economical sol utionsfor Multi-
Residential Timber Framed Construction. Principles
for fireseparationand soundinsul ationaregiven,
togetherwith constructionrecommendationsand
typical details.

NOTE: Itisnot intendedthat thismanual providean
exhaustive statement of all the methods or
construction details appropriate for this form of
construction. Although the majority of systems
available at the time of publication have been
included, manufacturers will continue to develop
new and alternative systems, and practices will
invariably evolve which meet either the deemed-to-
satisfyor performancerequirementsof theBCA.
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TABLE 2

Order

Step 1

Step 2

Step 3

Step 4

Step 5

Step6

Step 7

Step 8

Step 9

Step 10

Step 11

Step 12

Step 13

DESIGN SEQUENCE FOR MRTFC BUILDINGS

Issues

BCA

FIRE

STRUCTURAL

SOUND

DOCU-
MENTATION

Action

Determine the Class of building

Determine Type of Construction

Determine FRL required of building
elements (eg wall, floor, ceiling,
beams and columns)

Select fire-resisting construction
system for building elements

Design and detail junctions and
intersection of main building
elements.

Maintain fire resistance of
fire-rated elements.

Determine fire-resisting
construction required for secondary
building elements (eg, doors,
windows, stairs, etc)

Consider loads and forces on
building

Determine member sizes, bracing
and fixing requirements

Determine BCA sound resistance
requirements

Select appropriate building layout
and sound resistance of main
building elements

Ensure junctions and penetrations
maintain sound resistance.

Prepare documents to satisfy
Steps1-12

Reason

Governs Type of Construction required

Governs Fire Resistance required
Major criteria for the selection of fire-

resisting construction system for
each element

Fire resistance must be maintained at

intersection of fire-rated elements

Holes formed in barriers due to building

services or construction must be sealed.

Auxiliary building regulations

Holes and gaps must be sealed

Section

Section 3 &
Appendix A

Section 4
&
Section 9

Section 5

Section 6
&
Section 10

Section 8
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SCOPE & GENERAL

1.3 HowtoUsethisManual

Themanual hasbeenlaidout asthelikely pathtakenin
designingand constructingaresidential building. The
manual isdividedintotwo mainparts:-

(@ designconsiderationswhichincludeBCA
requirements,fireresistance,structural issues
and noisecontrol,and

(b)  buildingpractices practical methodson
achievingthedesignissuesdescribedin (a).

Table2 showsthemost likely designsequenceandthe
appropriatereferences.

Figurel showsatypical pagelayout, showingthe
graphicconventionsused.

Where BCA references are given, they refer
to clause numbers in the Building Code of
Australia, which relate to that particular
sectionof text.

Section

35 AuxiliaryBuildingRegulationsand 353 OpeningsinFire ratedExternal Walls—
Concessions dows

BCA'C32
Tiiseclondoesnatitendioaressl o maneros

o
propeteined wallslessthan 1 m (singlestorey building)or 1.5m

351 Attachmentsnottolmpair FireResistance (twoor morestoreys) fromafiresourcefeature:
BCA SpecC11,2.4& CL10,Clause?

If theopeningsaregreaterthantheabove

TheB
cmanwehazadpmpmwes{F\ammab\\uylnde«
Spreadt-of-| Developed

@ 1

Indeq)
&) Gmiromiheferbounderyof arcadciring

“Timber skirting,architraves, hendrails joinery, theallot

cupboardshelvesor el Keaosampominis

requirement(Spec. C1.10,Clauuse?). (¢) Gmfromanctherbuildingontheallotment

thenthey mustbeprotectedand not occu

e et o ke o otver reiinaoi ol stemavannire

NOTE: The
irinesto el

examinedby CSIRO and have been
foun ot 1o et he FRL of the Semas
lon v g ki i Acceptablemethodsof protectionare:
temperaturegreater than200' «

Al irbe specieserd prokis e a it
above 200

(8) Doorways—self losingor automaticfiredoors,
FRL -/60/300r external wall wetting
sprinklers.

ignitiontemperatur
NOTE: NSWyariationallows solid core doors
352 Doors inTypeBandCoonstruction.
BCA'C311
A (b) Windows—
motorroom, laundy, carparking, garbageroom wetingsprinklers.
etc).to:

(@ apublicorridoror hallway; or

(b) arcomnotwithintheunit;or

(@) thelandingof aninternal non-fire-isolatedhat
fexit; or

(d) anotherunit,
For TypeA construction:-

(a) withsmokealarmsonly: thedoorsmust be
salf-closingfiredoorswithan FRL of -/60/30.

(b) withsmokealarmsandsprinklers: thedoor
mustbesaf-closing,tightly ftted, solid

354 Vertical SeparationBetweenOpenings-
TypeA Construction
BCA:Part C2ClauseC2.6

Inabuildingof TypeA construction wherean
openingisabove anotheropeninginthenex storey
above, andthebuildingisnot fittedwithautomatic
sprinklers,the BCA requirestheseopeningstobe:
protected. Theseopeningsmust beseperatedby
either:-

(@ Aspandrelwhichisnotlessthan900mmin
heightand extendnot lessthan600mmabove:

door of not lessthan 35 mmthick,
For TypeB or C construction:-doorsmust besalf-
Josing,tightly fitted,

heupper of
6016060, refer Figured) or

notlessthan
35mmthick.

HCTET pJaclose ol e [core

®)

L100mmiremiheetenalfaeol hevl and

notlessthan450m opening. T
ConsrucionmushaeaPRL of GHE0EH

e requi
KEora TR s B singif the
bl 5 nt e by ke oot walls
intofloor areaslessthan500nT.

igures),

ROTE s teclond el eencon prinee!
sy acheved by fraraing e
umevsdemmebalooﬂyﬂoov( refer Figure6).

5285 -Deagn & Constucionarual

Boxedin text that are titted NOTES or TIPS
are commentary to the section of text
immediatelyprecedingit. They are included
as further explanation of the text or as
suggestions.

FIGURE 1. SAMPLE PAGE LAYOUT OF THIS MANUAL

1.4 DesignConsiderations

Thereanumber of designconsiderationsthat are
applicableto Multi-Residential Timber Framed
Construction,theseare: -

(8 Fireresistanceand separationbetweenunits,
and

(b)  Structural designrequirementssuchasbracing,
member sizeand theinfluenceof timber
shrinkage,and

(c)  Soundtransmissionbetweenunits.

Building Project

v

Fire = €——> Structural €—— Sound

Building Solution

FIGURE 2. FLOW CHART FOR ORDER OF DESIGN
CONSIDERATION

NOTE: Although there are many more design
considerations necessary for the development of a
successful project (e.g. egress, planningissues, etc.)
they are not discussedin thismanual, asthey are not
unique to timber framing. Traditional solutionsin
thesecasesshouldbeadequate

Fireseparation,structural requirementsor sound
reductionmay determinethebuildinglayoutor the
positioningof buildingelements. Thesedesign
conceptsshouldbelooked at concurrentlyasadesign
decisionmay not be based on oneconceptal onebut be
devel opedafter aprocessof trying out anumber of
combinations.

NOTE: Issues such as noise reduction and fire
resistance may determine the location of windows,
Servicesor supportstructure.

Efficient structural systems(e.g. continuousheams)
couldresultinpoor soundperformance

MRTFC Class 2 & 3 - Design & Construction Manual



2 ABBREVIATIONS, DEFINITIONS,
AND TERMINOLOGY

Thefollowingabbreviationsand definitionsapplyin
theuseof thismanual .

BCA
BuildingCodeof Australial996- VolumeOne-Class2
to9Buildings.

CAULKING

Fire-gradematerial usedtofill gapsat jointsand
intersectionsinfire-gradeliningsto maintainFire
Resistancel evels.

NOTE: The caulking material may also need to be
water proof or flexibletoall owfor movement.

CAVITYBARRIER
A non-mandatoryobstructioninstal ledin conceal ed
cavitieswithinfire-ratedwall or floor/ceilingsystems.

DEEMED-TO-SATISFY
Provisionswhicharedeemed-to-satisfythe
performancerequirementsintheBuildingCodeof
Australia(BCA).

EXIT
Includesany of thefollowingif they provideegresstoa
road or open space.

() Aninternal or external stai rway
(b) A rampcomplyingwithSectionD of BCA
(c) A doorway openingtoaroador openspace.

FLANKINGPATH
Wheresoundistransferredbetweenunitsviathe
structure.

FIRE-GRADELINING
Eitherfire-gradeplasterboard,fibrecementor a
combinationof both, usedto providetherequiredFire
Resistancel evel (FRL)forwallsor floor/ceiling
systems.

FIRE-ISOLATED STAIRORRAMP
A stair or ramp constructedof non-combustible
material sandwithinafire-resistingshaft or enclosure.

FIRE-1 SOL ATED PASSAGEWAY

A corridoror hallway of fire-resi stingconstruction
whichprovidesegressto afire-isolatedstai rway or
ramp.

FIRE-PROTECTIVECOVERING
Either:-

() 13mmfire-gradeplasterboard;or

(b) 22mmcellul osefibre-reinforcedcement sheeting
complyingwithAS2908.2; or

(¢) 12mmfibrousplasterreinforcedwith 13mmx
13mmx 0.7 mmgal vanisedsteel wiremeshlocated
not morethan 6 mmfromtheexposedface; or

(d) other material not lessfire-protectivethan 13mm
fire-gradeplasterboard.

NOTE: Fire-protective covering must be fixed in
accordance with normal trade practice (eg. joints
sealed).

FRL —-FIRERESISTANCELEVEL
Thefireresistance, expressedasatime(in minutes) that
astructural member or part of abuildingmust achieve
withrespectto:-

(a) structural adequagy —(i.e. maintainstabilityand
adequatel oadbeari ngcapacity)

(b) integrity—(i.e. resist passageof flames, smokeand
hot gases)

(c) insulation—(i.e. maintai naspecified temperature
onthesurfacenot exposedtofire)

and expressedinthat order (e.g. FRL 90/90/90for
separatingwalls).

NOTE: Adash, for examplein 90/ -/ -, meansthereis
no integrity or insulation requirement for that
member or partof thebuilding

FIRE-RESISTING(FIRE-RATED)
Asappliedtoabuildingelementmeans, havingthe
FRL requiredby theBCA for that el ement.

FIRE-RESISTINGCONSTRUCTION
ConstructionwhichsatisfiesPart C1 of theBCA.

FIRE-RESISTINGJUNCTION
Theintersectionbetweenafire-ratedwall or
floor/ceilingsystemand or another rated or non-rated
system, whichmaintainthefireresi stanceat the
intersection.

FIRE-SOURCEFEATURE
Either:-

(a) thefar boundary of aroad adjoiningtheallotment;
(b) asideor rear boundary of theallotment; or

(c) anexterna wall or anotherbuildingonthe
allotmentwhichisnot of Class10.

MRTFC Class 2 & 3 - Design & Construction Manual
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FIRESTOP

Fire-gradematerial usedto closeagap or imperfection
of fit that occurswhereaservicepassesthroughafire-
rated el ementor system.

FIREWALL
A wall that dividesastorey or buildingintofire
compartments.

Firewdlsareusedtoeither:-

(a) separatepartsof abuildingwhichhavedifferent
buildingclassifications(e.g. Class2 residential
fromClass6 commercial).

(b) separatetwo differentbuildings(alsocaleda
commonwall)

(c) dividelargebuildingsintotwo or morefire
compartmentswhichcanthenbetreatedas
separatebuildings.

NOTE: Walls between dwelling units are NOT
regarded as fire walls. In the BCA these walls are
described as “ internal walls between or bounding
sole-occupancyunits’ and may have different Fire
Resistancelevel requirementstofirewalls.

HABITABLEROOM
A roomusedfor normal domesticactivitiesand :-

(@) Includesabedroom,livingroom,loungeroom,
musicroom, televisionroom, kitchen, dining
room, sewingroom, study, playroom,family room
and sunroom, but

(b) Excludesabathroom,laundry, water closet, pantry,
walk-inwardrobe, corridor, hallway, |obby,
clothes-dryingroom, and other spacesof a
specialisednatureoccupi edneither frequentlynor
for extendedperiods.

[IC—IMPACT INSULATIONCLASS

A measurementappliedto awall or floor/ceiling
elementto assessitsinsul ationability withrespectto
impactsound.

INTERNALWALLS

Wallswithin, betweenor boundingsol e-occupancgy
unitsbut excludingwallsthat make up theexterior
fabricof thebuilding.

NOTE: Fire walls or common walls between
separate buildings or classifications are NOT
internalwalls

INTUMESCENTSEALER

A fire-resistingmateria whichwhenexposedtofire,
expandstofill gapsand maintaintherequiredFire
ResistancelL evel.

ISF—INCIPIENTSPREADOFFIRE
Resistancetoincipientspreadof fireinrelationtoa
ceilingmembrane, meanstheability of aceiling
membranetoinsul atethe spacebetweentheceilingand
roof, (or ceilingandfloor above), tolimitthe
temperatureriseof material swithinthisspaceand
reducethespreadof fire.

LIGHTWEIGHTCONSTRUCTION
Constructionwhichincorporatesor comprisessheet or
boardmaterial, pl aster, render, sprayedapplication,or
other material similarly susceptibl eto damageby
impact, pressureor abrasion.

MINERALWOOL

Compressible,non-comtustibl e, fire-resistingmaterial
usedtofill cavitiesand maintainthefireresistanceor
restrictthe passageof smoke and gases.

NOTE: The mineral wool to be used in all
applicationsin this manual, must be fire-resisting
and therefore must have a fusion temperature in
excess of 1160°C. ‘Rockwool’ type products
generally meet these requirements, whilst
‘glasswool productsdonot.

MRTFC
Multi-Residential Timber Framed Construction

NON-COMBUSTIBLE

(a) appliedtoamaterial—not deemedcombustible
underAS1530.1-Combustibility Testsfor
Materials;and

(b) appliedto constructionor part of abuilding—
constructedwholly of material sthat arenot deemed
combustible.

NON-FIRE-ISOLATED STAIRORRAMP
A stairway or rampthatisnot requiredtobeinafire-
resistingshaft.

NOTE: In abuildingof morethan 2 storeys, stairs or
ramps which are required for egress (including
landings) are non-fire-isolated, but must be
constructedfromeither:-
(@ concreteor
(b) steel (min6 mmthick) or
() timber
- minimum44 mmthick
- average density 800 kg/n® at 12%
moi sturecontent
- if laminated, glue to be resorcinol
formaldehyde or resorcinol phenol
formaldehyde

PERFORMANCEREQUIREMENTS
Theobjectives, functional statementsand requirements
intheBuildingCodeof Australiathat describethelevel
of performanceexpectedfromthebuilding, building
elementor material.

MRTFC Class 2 & 3 - Design & Construction Manual



RESILIENTCHANNEL ORMOUNT
A proprietarysupportfor liningsdesignedtoimprove
soundinsul ationand reducesoundtransmission.

RISEINSTOREYS
M eansthegreatest number of storeyscal culatedin
accordanceof ClauseC1.2of theBCA.

Rw
(ReferWeighted Sound Reductionindex)

SMOKE-PROOFWALL ORDOOR
Wall or door designedto limitthespreadof smokeina
building.

SOU-SOLE-OCCURANCYUNIT

A roomor other part of abuildingfor occupationby
oneowner, lessee, tenant or other occupiertothe
exclusionof any other owner, lessee, tenant or other
occupier.

NOTE: Areferenceto” unit” inthispublicationshall
beinter pretedasa“ sole-occupancyunit” .

STC-SOUNDTRANSMISSIONCLASS
Themethodof ratingtheairborne-sound-transmission
performanceof awall or floor/ceilingelementprior to
1999.

NOTE: The acoustic ratings required by the BCA
(Amendment6 —1999) are now calledthe* weighted
sound reduction index” with the symbol Rw,
consistentwithAS/NZS1276.11999.

Test resultsfor buildingsand buildingelementswith
STC valuesin accordance with the 1979 version of
AS1276remainvalid(the STC valueisequivalentto
theRwvalue).

UNIT
Sole-occupangy unit.

WALLSBOUNDINGSOLE-OCCURANCY
UNITS

Fireand sound-ratedwal | swhichformthe perimeter of
sole-occupangy units.

WEIGHTEDSOUNDREDUCTIONINDEX (Rw)
Theratingof soundinsulationinabuildingor building
elementasdescribedinAS/NZS1267.11999.

3 MRTFC AND BUILDING
REGULATIONS (BCA)

31 Genera

TheBCA isauniformset of technical provisionsfor the
designand constructionof buildingsand other
constructionthroughoutAustralia.

Theoverall objectiveof MRTFCistoprovidea
buildingsol utionwhichmeetsthe performance
requirementsintheBCA. Thiscanbeachieved by one
of threepaths, they are:-

(a) Deemedtosatisfy solutions whichareproven
standardsystemsthat fit commonsituations. They
arederived from practi cesestablishedover timeand
areviewed assatisfyingtheperformance
requirementsof theBCA.

(b) Alternative solutions solutionsbasedon
engineeringprinciplesshownto meetthe
performancerequirementsof theBCA.They are
non-standardsol utionsthat tend to suit specific
situations.

NOTE: Alternative solutions are described in
more detail in MRTFC Information Bulletin No. 2
‘Gaining Approval for MRTFC Projectsunder BCA
96’, available from the Timber Advisory
Organisationslistedontheback of thismanual.

(c) A combinationof (a) and (b) above.

NOTE: In many cases, only parts of the building do
not meet the deemed-to-sati sfybuilding solutionand
itisonly thesenon-confor mingpartsthat require the
development of an alternative solution. The
conforming part of the building can till be built to
thedeemed-to-sati sfysol ution.

3.2 BuildingClassification
BCA: A3.2

BuildingClassificationisamethodused by theBCA to
categorisebuildingsbased on use, potential hazardand
occupancy. Thismanual considersonly Class2and3
residential buildings. ThedifferencebetweenClass2
and 3 buildingsarethetypeof occupants:-

a) Class2: Buildingswhichincludemorethanone
SOU, each of whichisgenerally occupiedby oneor
morepeopletotheexclusionof others.(i.e.owners
or tenants)

b) Class3: Buildingswhichprovideaccommodation
for unrelatedpeopl e,independentontheir length of
stay. Theseinclude: guest house, boardinghouse,
backpackersaccommodation,hostel,
accommodationfor aged, disabledor children,
residential part of ahotel, motel, school, healthcare
building.

MRTFC Class 2 & 3 - Design & Construction Manual
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BCA REQUIREMENTS @A)

3.3 Typeof Construction(TypeA,Bor C)
BCA: ClauseCl.1

TheTypeof Construction,isthemethodused by the
BCA todescribetheminimumlevel of fire-resisting
constructionrequiredfor aparticularbuilding. TypeA
constructionisthemostfire-resistingwhileTypeCis
theleastfire-resisting. TheTypeof Construction
dependsontheheight (risein storeys) of thebuilding
andlikely timeand difficulty of evacuation(i.e.
number of exits). Figure3 summarisesthe deemed-to-
satisfy timber framebuil dingsol utionsand the
decisionsrequiredto determineabuilding s Typeof
Constructionfor MRTFC buildings.

NOTE: Buildingtypesthat do not meet the deemed-
to-satisfy solutions are referred to as BCA
alter nativesol utions(refer 3.1)..

Flats & Apartinent building

3.4 ConcessionsRegardingTypeof Construction
BCA: PartC1, Clausel.5

ClauseC1.50f theBCA, allowsa?2 storey Class2or 3
building,to beof TypeC construction. Theonly
reguirementisthat each sole-occupang unit must
either haveaccessto at least 2 exitsor haveitsown
directaccessto aroador openspace.

NOTE: Own direct access can be defined as any
access that does not pass a door of another
compartmentor unit.

For moreinformationon BuildingClassificationand
Typeof Construction(refer AppendixA).

TYPE OF RESIDENCE

Residential portions of hotels,motels,

OCCUPANCY containing 2 or nore dwellings guesthouses, aged & retirement homes, etc.
Units may be side-by-side Units may be side-by-side
SEPARATION Units side-by-side only and above or below and above or below
each other each other
BUILDING CLASS | BUILDING CLASS 2 CLASS 3
CLASS Not covered by this manual BUILDING BUILDING
3 4
NUMBER OF I 2 3
STOREYS Masonry or
concrete garage
to ground floor
Each dwelling One One Each dwelling One
provided with shared shared provided with  shared
egress in two exit exit egress in two exit
EXITS directions directions
or own direct orown direct
access to road One access to road
or open space Sha"_ed or open space
exit
TYPE OF CLASS 2 CLASS 2 CLASS 2 BCA CLASS 3 BCA
CONSTRUCTION TYPEC TYPEB TYPEA Alternative TYPEC Alternative
Solution Solution

FIGURE 3 TYPE OF CONSTRUCTION FLOW CHART

8 MRTFC Class 2 & 3 - Design & Construction Manual



3.5 AuxiliaryBuildingRegulationsand
Concessions

Thissectiondoesnotintendto addressall of the
numerousBCA regul ationsbut highlightsthose
regul ationsthat affect the useof timber.

3.5.1 Attachmentsnot tolmpair Fire
Resistance
BCA: SpecCl1.1,2.4& C1.10,Clause?

TheBCA requiresbuildingmaterial sto have
certainfire-hazardproperties(Flammabilityl ndex,
Spread-of-Flame ndex and Smoke-Devel oped
Index).

Timber skirtings,architraves, handrails,joinery,
cupboards,shelvesor thelikeareexemptfromthis
requirement(Spec. C1.10, Clause7).

NOTE: Theattachment of timber or other linings
to the walls and floor/ceiling systems have been
examined by CS' RO and have been found not to
affect the FRL of the systemaslong asthelining
material has a self-ignitiontemperature greater
than200°C.

All timber species and products have a self-
ignitiontemperatureabove200°C.

3.5.2 Doors
BCA: C3.11

A doorway must beprotectedif it providesaccess
fromasole-occupangy unit (or other roomsuchas
motor room, laundry, car park, garbageroom
etc.),to:

(a) apubliccorridoror hallway; or
(b) aroomnot withintheunit; or

(¢) thelandingof aninternal non-fire-isol atedthat
servesasarequiredexit; or

(d) anotherunit.
For TypeA construction:-

(a) withsmokeaarmsonly: thedoorsmustbe
self-closingfiredoorswithan FRL of -/60/30.

(b) withsmoke a armsand sprinklers: thedoors
must beself-closing,tightly-fitted, solid-core
doorsof not lessthan 35 mmthick.

For TypeB or C constructiondoorsmust be self-
closing, tightly-fitted, solid-coredoors, not less
than 35 mmthick.

NOTE: In a Class 3 aged-care building 35 mm
solid-core doors are not required to be automatic
or self-closingif thebuildinghassprinklersandis
dividedby smoke-proof wallsinto floor areasless
than500mP.

353  OpeningsinFire-rated External Walls
BCA: C3.2

Openingsarenot permittedinfire-ratedexternal
wallsif they arelessthan1 m(singlestorey
building) or 1.5m (two or morestoreys) fromafire-
sourcefeature.

If theopeningsaregreaterthan 1 m(singlestorey)
or 1.5m (2 or morestoreys) but lessthan:-

() 3mfromasideor rear boundary, or

(b) 6mfromthefar boundary of aroad adjoining
theallotment,or

(c) 6mfromanother buildingontheallotment.

thenthey must be protectedand not occupy more
than 1/3 of theareaof external wall of thestorey in
whichthey arelocated.

Acceptablemethodsof protectionare:

(a) Doorways—self-closingor automaticfiredoors
FRL -/60/300r external wall-wetting
sprinklers.

NOTE: NSW variationallowssolid-core doorsin
TypeBandC construction.

(b) Windows—automatic-closingor permanently-
closedfirewindowsFRL - /60/- or external
wall-wettingsprinklers.

354  Vertical SeparationBetweenOpenings
TypeA Construction
BCA: Part C2ClauseC2.6

Inabuildingof TypeA construction,wherean
openingisdirectly above or within450mm
(measured horizontally)of another openinginthe
storey next below, and thebuildingisnot fitted with
automaticsprinklers,the BCA requiresthese
openingsto be protected. Theseopeningsmust be
separatedby either:-

(& A spandrel whichisnotlessthan900mmin
hei ght betweenthetwo openingsand not less
than 600 mm above theupper floor surface. It
must haveaFRL of 60/60/60, (refer Figure4)
or

(b) Any horizontal constructionprojectingat | east
1100mmfromtheexternal faceof thewall and
extendingnot lessthan450 mmbeyondthe
opening. Theconstructionmust haveaFRL of
60/60/60(refer Figureb).

NOTE: Protection of balcony door openingsis
most easily achieved by fire-rating the underside
of thebal conyfloor (refer Figure6).

MRTFC Class 2 & 3 - Design & Construction Manual
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FIGURE 4 - VERTICAL SEPARATION IN TYPE A
CONSTRUCTION (SPANDREL)

355 Balconiesand Ver andahs

BCA: SpecC1.1Cl. 2.5(f)

A bal cory or verandahand any incorporated
supportingpart needsto befire-ratedaslistedin
Table3ifit:-

(a) providesvertical separationbetweenopenings
(refer3.5.4) or

(b) formspart of theonly exit fromthebuildingor

(c) for TypeA constructionitissituatednot more
than 2 storeysabovethelevel that theentrance
doorsor exitsarelocated. (i.e. 3 storeysabove
theground)

Thesupportingcolumnsfor situation(c) aboveare
requiredby the BCA to be constructedfromnon-
combustiblematerial s(steel or masonry).

NOTE: Timber columns used in situation (c)
would require the development of an alternative
solution.

TABLE3 FIRE RESISTANCE REQUIRED
FOR BALCONIES AND VERANDAHS

T o Type of Not forming partof ~ Forming part of
(T — Construction  only path oftravel  only path of travel
~~~~~~~~~~~~~~~ to an exit to an exit
§ TypeA- No FRL required except 90/90/90
i 27 Upto 3 storeys 60/60/60 if it provides
] T - — above ground  horizontal separation
~~~~~~~~ ¢ between openings
ol — Greater than 3 90/90/90 90/90/90
' AT storeys above
450 mm - !
min. ‘ ground
<1100 mm
min. Type B and C No FRL required FRL 30/30/30 or
FIGURE5 - HORIZONTAL SEPARATION IN fire-protective
TYPE ACONSTRUCTION covering
W
Sole occupancy unit Zﬁgkf ggﬁer sill
Waterproof
L decking system
Fall
Joists

<—Joists—>» j

N

Fire-rated
floor /ceiling

Sole-occupancy unit

‘F =
FRL
see Table 3

Non-combustible
—— post, Type A
construction

A

V

FIGURE 6 - TYPICAL BALCONY DETAILS USED AS PROTECTION TO OPENINGS
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356  Stairs(Non-Fire-lsolated)
BCA:ClauseD1.3,D1.9& D2.3

Stairwaysmay benon-fire-isolatedwheretheexit
connectsnot morethan:-

(a) 3consecutivestoreys(plusl additional storey
for car parking)inaClass2 building; or

(b) 2 consecutivestoreysinaClass3 building.

NOTE: Thereisnofireresistancerequirement for
stairs which are contained within a unit (i.e 2
storey unit) or do not form part of the required
pathof travel fromtheunit.

Thedeemed-to-satisfyprovisionsof theBCA
requiretimber memberswithinnon-fire-isol ated
stairwaysandrampsto beasfollows:-

(a) haveafinishedthicknessnot lessthan44 mm;

(b) have an averagedensity not lessthan 800 kg/m?
at 12% moisturecontent; and

(¢) if glue-laminated,begluedwitharesorcinol or
resorcinol phenol formal dehydeglue.

NOTE: Sairwaysconstructedfrom smaller sizes
or lower density timbers could be used by
devel opingan alter nativesol ution. Sol utionsthat
provide protection to the underside of stairways
i.e using the samefire-grade liningsas required
for thefloors, havebeenwel | receivedby Building
Authorities.

3.5.7  Cupboardsor RoomsUnder Non-
Fire-1solated Stairwaysand Ramps
BCA: D2.8(b)

Wherenon-fire-isol atedstairwaysandrampsare
enclosed(toformacupboardstorageroometc), the
enclosingwalls andceilingsmust haveaFRL of
60/60/60and thedoorway must befittedwitha
FRL -/60/30firedoor.

3.5.8  Shafts
BCA: SpecC1.1,2.7,3.1(e)

Shaftsusedin TypeA buildingsfor lifts,
ventilation, pipes, garbageor thelikearerequired
tobefire-resistingto FRL 90/90/900r - /90/90.

InTypesB & C, shaftsshouldhavethesameFRL
asthed ementsthey penetrate.

Theshaft must al sobeenclosedat thetopandthe
bottomwithafloor/ceilingsystemof thesameFRL
asthewallsexcept wherethetop of theshaft
extendsbeyondtheroof or thebottomof the shaft
islaiddirectlyontheground.

NOTE: Shaftsrequiredto havefireresi stancemust
have the rating from both the inside and the
outside This generally requires the fire-grade
liningsto be installed on both sides of the shaft
frameandtoanywall that they abut.

Openingsinfire-rated shaftsmust be protected by:-
(a) aself-closing- /60/30firedoor or hopper or
(b) anaccesspanel havingaFRL of -/60/30

Shafts openinginto bathroomsor laundries, must
be protectedby adoor or panel (includingits
framing),constructed fromnon-comtustible
materialsor witha FRL of - /30/30. (Referto
Section6 for sound control and Section10for
constructionpracticerel atedto shafts).

359 SmokeWallsin PublicCorridors
BCA: Part C2—C2.14& C2.5(d) &
Foec. C3.4,Clause3

Publiccorridorsin Class2 and 3 buildingsof more
than40 minlengtharerequiredtobedividedinto
interval sof 40 m by smoke-proofwalls.

Smoke-proof wallsarerequiredto extendto the
undersideof thefloor above or anon-combustible
roof or aceilingresistantto I ncipientSpreadof Fire
for 60 minutes.Any glazedareasmust be of safety
glass. Doorwaysmust befitted with smoke doors
and haveall penetrationsseal ed.

NOTE: The deemed-to-satisfy solution requires
smoke-proof walls to be constructed from non-
combustible materials. In MRTFC construction
this can be achieved by the use of laminated-
plaster board sections. Alter nativesol utionscould
also be developed. Fire-rated walls (including
timber-framed systems) are regarded as having
superior fire resistanceto smoke proof walls for
therelevant FRL timeof thesystem.

3.5.10 MezzanineFloors
BCA: SpecC1.1,Clause2.6

A mezzaninefloor need not complywiththe FRL
requiredfor floors, aslongasthefloor areaof the
mezzaninedoesnot exceed 1/3 of thefl oor areaof
theroomor 200m2, whichever isthelesser.

To compensatefor thisconcession,any surrounding
wallsand columnswithin6 m of themezzanine
floor must havetheir FRL increasedby 30 minutes
(refer Table4). Theintersectionsof non-fire-rated
mezzaninefloor to any fire-ratedfloor or wall also
requiresprotection.

NOTE: In some instances, it may be more
economical to fire-rate the mezzaninefloor to the
reguired fire resistancenominated, rather thanto
increasefireresi stanceof thesupportstructure.

MRTFC Class 2 & 3 - Design & Construction Manual
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TABLE 4
INCREASED FRL FOR MEZZANINE FLOORS

Nominated FRL Increased FRL
30/30/30 60/60/60
-/30/30 -/60/60
60/60/60 90/90/90
-/60/60 -/90/90
90/90/90 120/120/120
-/90/90 -/120/120

3.5.11 StructuralTestsfor Lightweight
Construction
BCA: SpecC1.8

TheBCA requiresthat lightweightwall systemsbe
ableto adequatel yresi st pressureandimpact.

NOTE: Refer to lining manufacturers for
confirmation that their materials meet these
requirements.

3.5.12 AutomaticSmokeDetectionand
Alarms
BCA: Spec.E2.2a

All Class2 and 3 buildingsmust befittedwith
automati csmoke-detectionand alarm systemsthat
arepoweredfromconsumer mainsandinstalled
and operatedin accordancewith specification
E2.2aof theBCA.

NOTE: Location of detectors and alarms are
detailedwithinthe BCA.

3.5.13 ExitRequirements
BCA: ClauseD1.4

Entrancedoorsof any sol e-occupangy unit must
not bemorethaneither:-

(@ 6mfromanexit(beingeitherstairs,rampor
doorway openingto aroad or openspaceor
toapointwheretravel indifferentdirections
totwo exitsisavailable) or

(b) 20mfromthedoorway (atthelevel of egress
toaroadway or openspace) of asingleexit
tothestorey.

Additionally, no point onthefloor of aroomwhich
isnot asoleoccupancgy unit (example, storeroom,
garage, commonlaundry, etc) must benomore
than20 mfromanexit or wheretravel indifferent
directionstotwo exitsisavailable. (refer Fig. 7b).

Wheretwo exitsareprovided asalternative pathsof
travel, theexitsmust be:-

a) evenly distributed

b) 45 m maximumapart
€) 9 mminimumapart
(referFig. 79)

NOTE: Alter nativepathsof travel may convergeto
no closer than6 mapart.
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The maximum distance between the

STORE

NOT AN SOuU SOuU SOuU doorway of a sole-occupancy unit and
SOuU ] the point of egress to a road or open
sou sou — sou sou E[PEED [ S0 I

_______________

STORE

SOU %

SOu

SOu ¥ SOou

SOU = Sole-Occupancy Unit

Max. distance 45 m, Min. distance 9 m.

not converge within 6 m of each other.

Max. distance 6 m, to a point in which
travel in different directions to two
exits is available.

Max. distance 20 m, from any point
on a floor that is not a sole-occupancy
unit to an exit or to a point for travel

in 2 directions.

& | NOTE: Alternative paths of travel shall

At level of discharge
alternative exits to be
suitably smoke separated
from each other.

(a) Example - Rise of 2 storeys - 2 non-fire-isolated stairways

) The maximum distance between the

STORE doorway of a sole-occupancy unit and
Nggﬁ"‘ SOU | Sou Sou the point of egress to a road or open
== space is 60 m.
SOuU SOou —{ SOU SOou
== For ground floor units, a maximum
SOuU SOU SOuU SOuU distance of 20 m shall apply from
doorway of unit to a road or open
space.
Fr T T T T T T T T T T T T T T T T T T T T T T T T T T T TS T T T T T T T T T T T T ’:
i ! SOU = Sole-Occupancy Unit
i Sou Sou sou | !
' | sToRe i Maximum distance 6 m, from unit
i |NOTAN 1 doorway to top of stairway (exit).
: SOuU é g !
i V] N ]
! SOU I
i SOuU i
' SOou ] SOou i

Max. distance 20 m, from any point
on a floor that is not a sole-occupancy
unit to an exit or to a point for travel

in 2 directions

The maximum distance from the bottom
of the stairwayin the lower storey to a
point of discharge to road or open space
is 15 m.

(b) Example - Single non-fire-isolated stairways

FIGURE 7 - TYPICAL EXIT REQUIREMENTS

MRTFC Class 2 & 3 - Design & Construction Manual
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4 FIRE RESISTANCE

4.1 FireResistanceLevel (FRL)

TheFireResi stancel evel requiredfor building
elementsin Class2 and 3 multi-residentialbuildingsis
dependentuponthetypeof constructionfor the
building (governedby risein storeys, number of exits),
location(distancefromfiresource) andwhether
automaticsprinklersareinstalled. Table5 summarises
theFireResistantL evel s(FRL) requiredfor each
constructiontypeand buildingel ementand highlights
thechangespermittedby theinclusionof sprinklers,
(refer4.2.1.)

TABLE 5

BUILDING ELEMENT TYPEC
(Location or distance from
fire source feature)

only
External Wall (Loadbearing)
lessthan1.5m 90/90/90
1.5mtolessthan3.0m nil
3.0mt09.0m nil
9.0mtolessthan18.0 m nil
18.0 m or more nil
External Wall (Non-Loadbearing)
lessthan 1.5 m -/90/90
1.5mtolessthan 3.0 m nil
3.0 m or more nil
External Columns
Lessthan1.5m 90/-/-
1.5mtolessthan 3.0 m nil
3.0 m or more nil
Internal Walls
bounding public corridors or SOU
- Loadbearing 60/60/60
- Non-Loadbearing nil
Other Loadbearing Internal
- wall, columns, beams and trusses nil
Floors Fire Protective
covering or
30/30/30
Roofs
Combustible covering nil

Non-combustilble covering

NOTE: Where FRL such as90/60/30arerequired
fromTable5, thesesystemsare generally not
commerciallyavailable Typical wall and
floor/ceilingsystemswhentested, aregenerally
structurally dependentandwill haveequal FRL
val uesfor structural adequacy; integrityand
insulation(e.g. 60/60/600r 90/90/90, etc.)

FIRE RESISTANCE LEVELS FOR BUILDING ELEMENTS IN CLASS 2 AND 3 BUILDINGS

FIRE RESISTANCE LEVEL
TYPEB TYPEA
Smoke Alarms Smoke Alarms Smoke Alarms Smoke Alarms Smoke Alarms
only & Sprinklers only & Sprinklers
90/90/90 90/90/90
90/60/30 refer 90/60/60 refer
90/30/30 421 90/60/30 4.21
90/30/- 90/60/30
nil 90/60/30
-/90/90 -/90/90
-/60/30 -/60/60
nil nil
90/-/- 90/-/-
nil 90/-/-
nil nil
60/60/60 60/60/60 90/90/90 60/60/60
-/60/60 nil -/60/60 nil
60/-/- 90/-/- 60/-/-
Fire Protective Covering
or 30/30/30 90/90/90 60/60/60
nil 90/60/30
nil nil

nil
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411  Supportof Another Part
BCA: SpecCl.1Clause2.2

A fire-resistingbuildingelement (floor, wall, beam
etc) must not fail, dueto thecollapseof itssupports
duringafire. Thesupportingpartisrequiredto
haveafireresistance(FRL) not lessthanthefire
resistance(FRL) of thebuildingelementit
supports.

EXAMPLES:-

(a) Aninternal wall of aunitthatisnot requiredto
befire-resistingbut supportsafire-resisting
floor/ceiling isrequired to havethesamefire
resistance(FRL) asthefloor/ceilingsystem.

(b) Buildingel ements(such asbeams, roofsor
floors) that givelateral supporttofire-resisting
wallsmust beeither similarlyfire-ratedor
designedso that fail ure of thebuil ding el ement
inafiredoesnot affect thestructural integrity
of thefire-ratedwall.

4.2  ConcessionsRegardingFireResistance
Levels(FRL)

Thefollowing concessionsareal lowed under the
deemed-to-satisfybuildingsolutionof theBCA.

NOTE: In some instances the prescribed solution
may be more economical or suit the building's
construction better than the allowable concession.

421  Sprinklers
BCA: SpecC1.1,Clause3.10(C) and
4.3(b)

For Class2, TypeA & B construction,theuseof
sprinklersgenerallyallowsareductionintheFire
Resistancel evel of loadbearingand bounding
wallsfrom FRL 90/90/90to FRL 60/60/60

(refer Tableb).

Externa wallsmay al soreduceto 60/60/60
measuredfromtheinsidebut mustretain
FRL 90/90/90whenmeasuredfromtheoutside.

Non-loadbearinginternal wall sbetweenor
boundingunitsin buildingswith sprinklersmay be
linedwithnormal grade13 mm thick plasterboard.

Doorsleadinginto egresspassagesin TypeA
buildingswith sprinklerscan be 35 mmthick solid-
core.

NOTE: In assessing the costs and benefits
associated with the installation of sprinklers, the
followingshoul dbeconsidered;

 the cost of the sprinkler system offset against
thecost of reduced constructionmaterials,e.g.
linings

» sprinkler systemsmay or may not reduce the

amount of property damage that occurs in the
eventofafire

 potential for water damagetofragilecontents

» generallywherefireresistanceisreducedthere
is a reduction in linings and subsequently
reductioninacousticperformance

4.2.2  Roofs(Non-comhustible)
BCA: SpecC1.1,Clause3.5

TypeA buildingsarerequiredto havefire-resisting
roof framingwheretheroof coveringis
combustible. Whentheroof isconstructedwitha
non-comtustiblecovering, nofireresistanceis
requiredfor thestructure.

NOTE: Thereisnorequirementtofire-rateroofsin
TypeBor Chuildings.

MRTFC Class 2 & 3 - Design & Construction Manual
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423 Floors
BCA: SpecC1.1,Clause3.2

Floorsarenot requiredtohaveaFRL :-
(a) if they arecontainedentirelywithintheunit, or

(b) thespacebelow themisnot consideredastorey,
doesnot accommodatemotor vehicles,isnota
storageor work areaor usedfor any other
ancillary purpose.

424  Internal ColumnsandWalls
ImmediatelyBelowtheRoofina
TypeA Building
BCA: SoecC1.1,Clause3.7

InTypeA buildingswithan effective height of not
morethan 25m, internal columnsand|oadbearing
internal wallsinthestorey immediatel ybelow the
roof may be FRL 60/60/60.

NOTE: There is no concessionfor Type B or C
construction. Type B requires FRL 60/60/60 and
TypeC hasno FRL requirements.

425  CarparksinClass2and 3Buildings
BCA: SpecC1.1,Clause2.8

For the purposeof determiningthefireresistance
of buildingelements,asinglestorey carpark (Class
7 classification) containedwithinaClass2 or 3
buildingmay beregardedaspart of theClass2 or 3
building.

NOTE: This concession is limited to buildings
withamaximumof 4 storeysfor Class2 buildings
and3storeysfor Class3 buildings.

Where more than onestorey of carparkingisused
or wherethe Class2 or 3 part of the building has
more storeys than allowed under the deemed-to-
satisfy provisions, the carparkis considered to be
a separate classification (Class 7) for
determiningfireresistance

4.3 FireResistanceand Separation

TheBCA requiresthat each sole-occupangy unit,
publiccorridorandthelikeisto beseparatedwith
respecttofire. Thisseparationistermedfireresistance
andisgenerallyachieved by theuseof fire-resisting
wallsandfloorswhicharedesignedandbuiltto
prevent the spread of fire by retainingthe passageof
smoke, heat, gasesand flamesfor nominatedperiods.

NOTE: Theobjectiveisto containanyfirewithinthe
compartment(SOU etc.) and allowtheoccupantsin
therest of the buil ding sufficient timeto evacuateto
safety.

NOTE: MRTFC buildings are constructed from the
combination of a number of certified systems i.e
fireerated walls, floor/ceiling systems, beans,
columns, etc. (Refer to InformationBulletinNo 5 —
Fire and Sound-Rated Wall and Floor/Ceiling
Systems).

Thefireresistanceof timber studwallsand thetimber
framedfloor/ceilingsystem,isachieved by utilising
fire-gradelinings(fire-gradeplasterboardor a
combinationof fibrecement sheetwithfire-grade
plasterboard). Thethicknessand number of layersof
liningmaterial necessarywill dependupontheFire
ResistancelL evel (FRL)required. Thecombinationof
thesefire-ratedsystemswiththebuil dingpractices
contai nedwithinthismanual ensuresthefireresistance
requiredby theBCA isachieved.

NOTE: It is the complete wall or floor/ceiling
construction,includingthe required lining/cladding
onboths desof thetimber framethat providesthefire
resistance The wall or floor/ceiling systems are
laboratory tested and certified by the testing
authorityasachievingtherelevant FRL.

4.4  Continuityof FireSeparation

FireseparationbetweenSOU's, corridorsetc, must be
continuousand maintainthe FRL' s prescribedinthe
BCA. Continuousfireseparationisachieved by:-

(a) Usingcertified FRL ratedwall andfloor/ceiling
elementsbetweenor units, hallwaysandthelike
and:

(b) Usingfire-resistingjunctionsat i ntersecti onsof
fire-ratedelements(walls, floors/ceilings,etc) with
other rated or non-ratedelementsand;

(c) Fire-stoppingpenetrationsthroughfire-rated
elements.

Fire-ratedwall or floor/ceilingsystemwill meeteach
other or intersectwith non-ratedel ementsat junctions.
Thesejunctionsarerequiredto maintainthefire

resi stancewithrespectto structural adequagy, integrity
andinsulation. (refer4.5).

Openingsinfire-ratedwallsmust beprotectedby
appropriate” closures’ suchasdoors, windowsor
shutterswiththeprescribedFireResistancel evel.
(refer3.5.2and 3.5.3).

Fireresistancemust be mai ntainedby sealinggapsand
imperfectionsof fit, whereplumbingand el ectrical
servicespenetratefire-ratedel ements(refer 4.6).

16
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45 MaintainingFireResistanceat | nter sections

Itisgeneralydesirabletoerectall of thetimber
framing(and preferablytheroof) beforethe
installationof linings. Asaresultof thisconstruction
sequence, itisoftennot possibleto continuethefire-
gradeliningsthroughintersectionsand other
constructionjoints. To achievetheFRL integrity, and
to maintainacompl etebarrier, detail swithout
continuousliningshave beendevel oped, usingthe
charingeffect of solidtimber (refer 9.4).
Thefollowingaretypical examples.

45.1 Junctionsbetween Elementswith
Different FireRatings

Figure8 showstypical i ntersectionsbetween
elementshavingdifferentfireratings. These
junctionsgenerallyusesolidtimberinlieuof the
fire-gradelinings. (refer 9.4)

non-rated or

lower-rated wall Face of studs in
intersecting wall

must align with
Additional studs centreline of
to maintain fire supporting studs
resistance

in fire-rated wall

(a) Internal non or lower-fire-rated walls
intersecting double stud fire-rated wall

Joists to transfer

load from non-rated or

upper wall |0wer-r]§|l(t)<?)dr
to lower wall
Caulkin

? Caulking
Sawcut

\l Sawcut

| i~
\ZEN/ 9

Joist

d

—

Additional joists
or ledgers to
maintain fire

resistance

Joist hanger
or angle

(b) Non or lower-fire-rated flooring/ceiling
intersecting double stud fire-rated wall

FIGURE 8 -
TYPICAL JUNCTIONS BETWEEN
DIFFERENT RATED ELEMENTS

45.2. JunctionsbetweenEqually-Rated
Elements

Wherefire-ratedliningsarecontinuousthroughthe
intersectionor wheretheintersectingel ementshave
equal rating, thereareno further requirementsother
thanto ensurethat thefire-gradeliningsarefixed
inaccordanceto manufacturersrecommendations
andthat they areadequatel yseal edat thejoints
(refer Figure9for typical junctions).

Additional stud
(to fix linings)

/

¥

(a) Internal fire-rated walls intersecting
double stud fire-rated wall

Joists or blocking
to transfer load v
from upper wall

to lower wall or
as cavity barrier .

(refer 4.7) Caulking

Caulking

\,,‘
\/BN\/
Joist
w o

f
(b) Fire-rated flooring/ceiling
intersecting double stud fire-rated wall

FIGURE 9 -
TYPICAL JUNCTIONS BETWEEN
EQUALLY RATED ELEMENTS

MRTFC Class 2 & 3 - Design & Construction Manual

17

FIRE RESISTANCE mjpin



FIRE RESISANCE h

4.6  ServicePenetrations (FireStopping)
BCA: Spec.C3.15

TheBCA requiresthat thesepenetrationsinfire-rated
walls, floorsor ceilingbefire-stopped.

NOTE: There are many reasons why the fire
resistanceof awall or floor/ceilingsystemcould be
breached. (Examplesinclude service pipes through
fire-resisting floor/ceiling systems, electrical or
plumbinginstalledinfire-ratedwalls).

Firestopsarematerial susedto closeagap or
imperfectionof fit betweenaservicepipe, conduitor
cableand afire-resistingsystem. Fire-stopping
material smust maintainthe FireResistantL evel of the
elementthat hasbeen penetrated.

Therearetwo waysof satisfyingtherequirementsof
theBCA withrespecttofire-stopping:-

(a) UsetheBCA'sdeemed-to-satisfymethod
(refer9.6).

(b) Usemanufacturer scertified systemsand
materias(refer9.7).

Ingeneral,all openingsfor pipes, ducts, conduitsor
cablespassingthroughfire-resistingconstruction
shouldbe:-

(a) fire-stopped

(b) kepttoaminimum

(c) keptassmall aspracticable

(d) designedinaway whichwill allow thermal or
shrinkagemovement

NOTE: Fire-stopping can be avoided by placing
taps, switches etc in non-fire-rated wallswithin the
unit or by building a false wall in front of the fire-
ratedwall to containtheservices.

4.7 CavityBarriers

Duringafire, flame, smoke and hot gasescould breach
barriers(linings)andgetintowall or ceilingcavities
and possiblytravel considerabl edistancesthrough
thesevoids. Asanextraprecaution,itisrecommended
that barriersshouldbeplacedwithinthesevoidstolimit
thisspreadof fireand hot gases.

NOTE: There are many voids within a MRTFC
building These could be due to the practice of
creating cavitieswithinthefire-rated barrier for the
maximising sound transmission loss (double stud
walls, floor/ceiling systems) or to retard moisture
ingress (bridk veneer cavity). Thesevoidsmay travel
thelength,widthand heightof thebuilding

Cavity barriersareobstructionsplacedin concealedair
spacesinfire-ratedsystems. They arenot mandatory
undertheBCA, but arerecommendedgood building
practice.

Generally, cavity barriersshouldbeprovidedat the
cornersof eachcompartment,i.e. intersectionof floors
andwallsorwallstowalls(refer9.8).

Timber blocking or additional joist to

act as Cavity Barrier (where ceiling and
walls have same FRL), or to maintain fire
resistance (where FRL’s are different).

Joists
parallel
to wall
Joists \\
<>
A
—— -
Fire-rated < Cavity barrier
floor/ceiling (mineral wool)
Fire-rated wall

¢

FIGURE 10 - TYPICAL CAVITY BARRIERS
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5 STRUCTURAL
CONSIDERATIONS

51 Genera

Althoughmany aspectsof thedesignof single
detachedtimber-frameddwellings(Class1) may be
appliedto Class2 and 3 buildings,itisnecessaryal so
toconsiderthedesigncriteriaandloadsthat are
specifictothisformof construction. GenerallyClass2
and 3 buildingsintimberare:-

(a) of lighter massthan masonry construction,
(b) relatively tall and slender,

(c) requiredto carry greater deadloads(fireand
sound-ratedwal | sand floors) thantimber-framed
detachedhouses,

(d) requiredto accommodatel arger numbersof people
(larger livel oads) than detachedhousing,

(e) constructedusingspecific methodsfor attachment
of liningsto achievefire/soundratings.

Thesegiverisetoanumberof structural
considerationswhicharedifferenttothoseapplicable
to normal timber domesti cconstructionor multi-storey
masonry construction. Thissectionprovidessome
guidanceonthesestructural considerations.

NOTE: A Structural EngineeringGuidefor Class2
& 3 Buildingsup to 3 Soreys has been produced.
For a copy of this publication or for further
informationon structural design contact the Timber
Advisory Organisations listed at the back of this
publication.

52 Typical DesignL oads

Thevarioustypesof |oadsor forceson Class2 and 3
buildingsneedto beconsidered(referto Figurel1l).
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FIGURE 11 - LOADS ON BUILDINGS

521  BuildingMass

Thelower buildingmassof MRTFCbuildings
effectsfoundationandfootingdesignand also
impactsuponthestructuresoverturningstability.

NOTE: Typical timber-framed masonry veneer
constructionusi ngtimber framedfl oors, wallsand
roofs could possibly have a mass less than one-
half that of full masonry and concrete
construction.

522 Deadand LivelL oads

AS1170.1providethebasi sfor determinationof
appropriatedead, livedesignloadsandload
combinationsapplicableto Class2 and 3 multi-
residential construction.Thesearegreater thanfor
Classl.
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523 WindLoads

AS1170.2providesthedeterminationof wind
speedsandloads. Thewindvel ocityandtherefore
loadson 3 & 4 storey buildingscouldbemuch
greater than experiencedin houseconstruction.
Thisincreasein vel ocity will increasedesignwind
pressuresand coupledwithincreaseddead andlive
loadscouldsignificantly effect member design.

524  Earthquakel oads

AS1170.4“MinimumDesignL oadson Structures
—EarthquakesL oads’, providesguidanceand
designproceduresto cater for earthquakeforceson
multi-residentialconstruction.

NOTE: Multi-Residential Timber Framed
Constructionup to 3 or 4 storeys for most major
Australian cities, would not require a static
analysis of the forces acting on the building as
timber-framed structures are classified ductile
One exception to this is in Category B for
irregular buildings (either geometry, centre of
massor bracing resistance) which would require
staticanalysis.

For casesthat requirestaticanalysis,theshear
forcescanbedeterminedfrom Section6of AS
1170.4and res stanceto theseshear forcescanbe
detailedsimilarlyasforwindloads.

NOTE: Unlikewindforceswhich areafunctionof
area of elevation, earthquake forces are a
function of building mass. Therefore, earthquake
forces do not decrease normal to the width of the
building as occurs with wind. For long slender
buildings, earthquake forces may dictate shear
(bracing strength) requirements parallel to the
buildinglength.

5.3 Foundationsand Footings

A S2870Residential Slabsand Footings, provides
general guidancefor residential constructionup totwo
storeys.

For timber-framedClass2 and 3 buildingsup to two
storeys, theserequirementswoul d beapplicable.

NOTE: Someadditional limitationsapply where the
first floor issuspendedslabconstruction.

Timber-framedconstructionabovetwo storeysin
height requirefootingsto bedesignedin accordance
withAS3600“ ConcreteStructuresCode” or if
requiredAS2159“ SAA PilingCode’.

54  Structural Stability

Overturningcan beanimportantdesignconsideration
inClass2 and 3 buildingsduetothelighter massand
thetrendtowards* denderbuildings’ (i.e. heightto
widthratioabove 1.5:1).

Itisrecommendedthat an engineeringcheck of
overturningbecarriedout wherethedesignwind

vel ocity exceedsmaxi mumdesi gngust wind speed of
50 m/s(determinedfromAS1170.2) and/or theheight
towidthratioexceeds1.5:1.

55 Member Sizes

Specific engineeringdesignof membersisrequiredfor
3and4 storey buildings.

For Class2 and 3 Buildings, specific engineering
designof thestructural framework shouldbecarried
out usingtherelevant loadingcodesandAS1720.1
“Timber Structures—Part 1: Designmethods” ,asthe
basisof design.

I ndeterminingmembersizes, itisnecessaryto
considerloadsnormally applicableto structural design
aswell astheloadsunder fireconditions.

NOTE: Thestructural or fire-load combinationsare
not the same and are required to be investigated

separately.

AS1684.1" Residential Timber-Framed Construction,
Part 1: DesignCiriteria’ ,whilstspecifically writtenfor
Class1 Buildings,cana sobe usedasageneral guide
for thedesignof membersin Class2 and 3 Buildings
providedtheappropriateadjustmentsaremadetothe
relevant criteria,including:-

» DeadL oads—Duetofireand soundrating
requirementstheseareusually muchgreater than
traditional domesticconstructionduetotheextra
sheetingandinsul ationrequired.

» LiveLoads—AS1170.1specifieshigherlevelsof
liveload (floorsin particular)for Class2 and 3
Buildings.

» WindL oads— Careneedsto betakento ensurethat
thecorrectdesignwind speedisdetermineddueto
theincreasedheight of 3and 4 storey buildings.

NOTE: Theterrain category/heightmultiplierwill be
greater for 3 and 4 storey buildingsthan for oneand
two storey Class 1 Buildings, resulting in higher
pressuresonmembers.
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e LoadCombinations—AS1170.1detailsthe
rel evant load combinationsthat arerequiredto be
consideredindesign. Thegeneral load
combinationsgivenfor theframingmembersinAS
1684.1for Class1 Buildingsandload
combinationsgiveninAS1170.1for earthquake
andfiremay alsobeapplicableto Class2 & 3
buildings.

56  Framing(BuildingPractices)

Thegeneral building practicescontainedwithAS 1684
“Residentia Timber-FramedConstruction”are
applicableto MRTFCbuildings. Thisincludesthe
allowablenotching, cutsand holesintoframing
members.

5.7 Designingfor Shrinkage

Shrinkageconsiderationsfor multi-residential
constructionaresimilartothosefor normal domestic
construction. For two andthreestorey buildingsthe
potential for greater total shrinkagemust be
considered, particularlytheeffectit may haveonthe
integrity of fireand soundratedwallsandfloors.

Whendesigningfor shrinkagepotential problemscan
be minimisedthrough:-
(@) reducingoverall shrinkageby:

« limitingtheuseof unseasonedtimberto
wall framing, in buildingsof oneor two storeys
 usingof seasonedjoistsinlieuof unseasoned
joists
» reducingonelevel of shrinkageby usingjoists

andbearersin-line(joistssupportedoff bearers
usingframingbrackets)

 usingof seasonedframingor engineeredtimber
productsthroughout.

(b) avoidingdifferential shrinkage(not usingmaterias
withdifferent shrinkagepropertiese.g. steel &
timber)

(c) providingclearancesto brickwork and masonry
(d) allowingfor shrinkagewithrespectto plumbing.

6 SOUND CONTROL

6.1 Airborneand|mpact Sound

Therearetwo typesof soundwhichneedto beresisted.
Thesearefromairbornesourcessuch asspeech,

musi cal instrumentsand | oudspeakersand the other
beingimpact sources, such asfootstepsand themoving
of furniture(referto Figurel2).
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FIGURE 12 -

AIRBORNE AND IMPACT SOUND PATHS

6.2 BCARequirements
BCA: F5.3,5.4,5.5& 5.6

Any wall or floor, whichseparatesoneunit from
another, must provideadequateresi stanceto the
passageof sound.

6.2.1 AirborneSound

TheBCA requiressoundinsulationinwalls
betweenadijoiningunitsor betweenunitsand
commonspacessuchasplantroom, lift shafts, stair
shafts, publiccorridorsor thelike. For floors, sound
insulationisonly requiredbetweenunits.

TheBCA nominatesthe minimumWeighted Sound
Reductionlndex (Rw) for insul ationthat must be
providedinwallsandfloorsbetweenadjoining
sole-occupangy units, and aroundserviceducts.
(refer Table6).
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Walls between habitable roomin

TABLE 6 - BCA SOUND TRANSMISSION AND

INSULATION REQUIREMENTS

LOCATION Min. Bw Required
Floors between (SOU) units Rw 45
Walls between habitable rooms Rw 45

in adjoining units

Walls between wet areas(kitchens, Rw 45
WC, bathrooms, laundries, etc.)

in adjoining units.

Rw 50 + impact
one unit and wet area (kitchens, WC, requirements
bathrooms,laundries, etc.) in

adjoining units.

Walls between service pipes and Rw 45
habitable rooms
Walls separating service pipes Rw 30

from kitchens, WC or laundries

Walls between any room of sole Rw 45
occupancy and public hallway,
stairway, etc.

NOTE: The BCA sets out minimumrequirements
for sound control. In practice these minimum
limits are not satisfactory and higher levels
shouldbe provided. It isrecommendedthat Rw50
(plus impact control) is provided in all casesto
giveanacceptabl el evel of sound performance

The Rw ratings specified for wall and
floor/ceilingsystemsare generally based upon a
laboratorytest. It iswell knownthat the rating of
thesystemswill bedegradedwheninstalledintoa
building, due to workmanshipnot being as good
asthetested prototypeand flankingpathscreated
by the structureitself. On average, between3 and
5 Rw pointswill belost by the on-siteinstallation
of the laboratory-rated system. A systemthat is
laboratory-rated 5 Rw points above the desired
level of sound attenuation should therefore be
used to account for this difference between field
andlaboratoryperformance

Therefore to achieve the recommended Rw50
when installed, systems which are laboratory
testedto Rw55shouldbeused.

6.2.2  Impact Sound

Theperformancecl ausesof theBCA (FP5.1& FP
5.2) requirethecontrol of impact noisefor floors
andwalls.

Thedeemedto satisfy provisionsintheBCA only
providesolutionsfor impact resistancefor walls
that separatebathrooms,toilets, laundriesand
kitchenfrom habitabl eroomsin neighbouringunits
(refer6.3). Nosolutionisgivenfor control of
impactnoisefor floorsor otherwalls.

Sound Reduction
6.3.1 SoundReductionby RoomL ayout
Therearemany aspectsof thebuildinglayoutthat
canminimisesoundtransmissionwithouttheneed

for any additional construction.

I mproved sound performancecan be achieved by
carryingout thefollowing:-

(a) Positionlaundries, serviceshafts, stairsand
other noisy areasin buildingsasfar aspossible
fromsensitivelivingor sleepingareas.

(b) Placerel atively quiet areassuch asbedroomsor
loungeroomsnext to each other.

(c) Usemirrorimagefloor plansin adjacentunits,
i.e. put abedroomadjacentto bedroomanda
livingroomadjacenttolivingroom, etc.

(d) Locatedoorsand windowsof neighbouring
unitssothat they arenot directly opposite.

(e) Locatewastepipesand plumbingaway from
soundsensitivelivingand sleepingaress.

Figurel3illustratesgood and bad practicesfor
buildinglayout.

6.3.2 AirborneSoundReduction

To achievethelevel of soundinsulationbetween
unitsconsiderthefollowing:-

(8) selectthewall or floor/ceilingsystemwith
requiredRw rating.

(b) sedl al gapsandthe perimeterof wallsand
floor/ceilingsystems

(c) sizeandlocationof windowsand external doors
(d) thelocationand the proper instal l ati onof

internal doors, el ectrical outlets, plumbing,
ductsand mechanical equipment.

22

MRTFC Class 2 & 3 - Design & Construction Manual



Similar / Bedrooms located

feaimi rooms adjoin away from walls
D|53|m|I%( : : between units and
TS EL eI public areas
T
BED BATH |[LDY BED kITCHE}\l ‘ *ITCHE\I BED LDY || BATH
S - “ |
Bad vibration from DECK LIVING LIVING
washing machine
o I—= —
BED BED BATH || LDY leCHE
< /N LIVING DECK
Service duct I
located near <
bedroom DECK LIVING ITCHE NOTE: Ensure rooms of
— similar use are located
BED adjacent to each other, i.e.
LDY use mirror image floor
Dissimilar Service duct [ plans in adjacent units
rooms adjoin located in wall
between units Bedroom BATH Service duct
Entry doors located g)vsgtef?om
A adjacent to y
pposite stairs BED bedrooms

FIGURE 13 - BUILDING LAYOUT ILLUSTRATING GOOD AND BAD DESIGN PRACTICES

6.3.3  Reducingl mpact Sound

Satisfactory i mpact sound performanceof
floor/ceilingsystemscan beimproved by:-

Wherewet areassuch asbathrooms, toil ets,
laundriesor kitchensabut habitableroomssuchas
bedrooms,|loungerooms, dining, etcinthe o o _
adjoiningunits, thewallsbetweenthemare (a) dividingafloor and ceilingintotwoisolated
requiredby theBCA to have“ asatisfactory level layers

of insulationagai nstimpact sound” andhavea

minimum Rw ratingof 50. (b) theuseof carpetand carpetunderlaytothe

floor surface
To satisfy thedeemedto satisfy requirements,the

BCA statesthat “wallsmustbein 2 or moreleaves
withoutrigidconnectionexcept at their
periphery”. Staggeredor doublestudwall systems
meet thisrequirement.

Thoughnot aBCA requirement,floor/ceiling
systemsshoul dal so be designedfor impact sound.

(c) isolatebareupper surfacesfromthestructural
flooring, (e.g. usefloatingfloors)

(d) have no direct fixing betweenthefloor structure
andthelower ceiling(e.g. useresilientmounts)

(e) increasethefloor' smass.

NOTE: It is suggested that impact-sound
transmission be kept as low as possible It is
recommended that the floor/ceiling system have
an Impact InsulationClass(I1C) of at least 65 for
carpeted floors and 55 for hard surfaces (tile or
decorativetimber floors).

MRTFC Class 2 & 3 - Design & Construction Manual

23

s0uND conTRoL @I



CEILING SYSTEMS N

WALL & FLOOR /

7 WALL AND FLOOR/CEILING
SYSTEMS

7.1 General

A largevariety of wall andfloor/ceilingsystemsare
available.

NOTE: The availablerange of fire and sound-rated
wall and floor/ceilingsystemsthat could be usedin
MRTFC buildings are summarised in Information
Bulletin No. 5 — “Wall and Floor/Ceiling Systems
Summary” which is available from the Timber
Advisory Organisations listed on the badk of this
publication.

Thefireand acousti cperformanceof thevarious
systemswill vary dueto thethicknessesand
combinationof liningmaterial sandthe positionand
isolationof thesupportingtimber frame.

Constructiondetailsincludingsheetfixing
reguirementsmust complywiththespecification
describedinthecertificatefromthetestingauthority
fortheselectedsystem. Thesecertificatesare
generallyavailablefromliningmanufacturers.

NOTE: OncetheBCA'sFire ResistancelLevel (FRL)

is established, wall or floor system selection is
normally based on the level of sound performance
required and structural considerations. Overall wall

thicknessmayalsobeacriteriafor selection.

7.2 InternalWalls

In MRTFCbuildings,thewall shetweenor bounding
unitsarerequiredto befireand sound-resisting. The
firegradeliningsgivetherequiredfirerating. To
achievethesoundresistance,wall systemsaredouble
stud, staggeredstud or resilient separatedsinglestud
walls(refer Figurel3).

Doublestudwall systemsperformthebest asthey have
truly independentleaves. Staggeredstudshave
separatestudsbut sharetop and bottompl ates,
thereforeallowingsome* shortcircuiting” sound
energy. Singlestudswallsrely ontheresilient
supportstoreducesoundenergy. Thisisolationof the
liningsisdifficultto maintainat junctions.

NOTE: Loadbearingwalls that are within the unit
may al so berequired to befire-resisting Wall swhich
supportfire-resistingfloors are required to havethe
same rating as the floors they support. They can,
however use single stud constructions with fire-
gradeliningsasthey requireno soundresistance

Walls supportingfloors which are protected by fire-
protective coverings are not required to be fire-
resisting

Two walls separated
by cavity (minimum
20 mm recommended)

Studs are not required
to be in line

6(a) - Double stud walls

Adjacent studs to align

/ with opposite sides

——— )« Lining fixed to

every second stud

=

—)

6(b) - Staggered stud walls

Resilient channels or
mounts when required
for sound insulation

6(c) - Single stud walls

FIGURE 13 - WALL FRAMING OPTIONS
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7.3 ExternalWalls

Externa wallsarerequiredto befire-resistingif they
areclosetoafire-sourcefeature(refer Table5). These
wallsareal sorequiredto beweatherproof .Fire-rated
external wall systemscanbeeither brick veneeredor
lightwei ghtclad using fibrecement, timber claddingor
plywood over fire-gradepl asterboard.

7.4  Floor/CeilingSystems

Floor/ceilingsystemscan useeither solidtimber or
engineeredtimber joists(nail-plated,floor trusses,
LVL or I-beams)withresilientlysupportedceilings
(resilientmountsor channels) (refer Figure14). To
improvetheairbornesoundreduction,insulationis
generallyaddedabovethefire-gradeplasterboard.

For floor systems, the highestlevel of impact-sound
resi stancei sachieved when carpet and carpet underlay
isincluded. Wherehard surfacesarerequired(timber
featurefloorsor wet areafloors), theuseof floating
floors, independentceilingsor acombinationof bothis
recommended.

NOTE: For Type B or C construction, a fire-
protectivecovering can beusedin lieu of a certified
fire-resistingsystem. Thesoundresistanceprovided
bythefire-protectivecoveringmaynot beadequate)

Acoustic
Insulation

T \
\

I\

— Resilient channels or Fire-gradej
mounts when required plasterboard
for sound insulation ceiling

FIGURE 14 -
TYPICAL FLOOR / CEILING SYSTEMS

8 DOCUMENTATION AND
INSPECTION

8.1 Documentation

TheBCA fireand soundrequirementsaresimilarfor
all materialsusedto constructapartmentbuildings(i.e.
thereareno special requirementsfor timber-framed
buildings). Thelevel of documentati onnecessaryfor
timber-framedbuil dingsshoul dthereforebesimilarto
that requiredfor masonry or concretebuildings.

NOTE: Because this form of construction is
relatively new, a higher level of documentationmay
be required by some certifiers, particularly
regarding some of the building practice issues
discussed in this manual. When MRTFC becomes
commonpractice itislikelythatlessdocumentation
will berequired.

8.2 Certificationof MRTFC Construction

Theconstructionpracticesand informationgivenin
thismanual discussfireand soundissuesthat are
relevant for timber-framedapartmentbuildings. The
manual hasbeenwrittenso that wherethepracticesare
followed, fireresi stanceand sound reductionrequired
by theBCA will beachieved.

Thismanual and any other supportinformation(e.g.
liningmanufacturer’ sinformation,testingauthority
certificates) canbeused asthebasisof certificationfor
MRTFChbuildings.

NOTE: No additional certification for this form of
constr uctionisrequired by the BCA.

8.3 Ingpection

Inadditionto thenormal inspectionscarriedout by
local authoritiesor certifiers(foundations,final , etc.),
itisrecommendedthat i nspectionof theframeoccurs
beforeitislined. Anotherinspectionshouldoccur
aftertheliningshave beeninstalled, stoppedand
sealed.

NOTE: Due to the fast construction of MRTFC
buildings, planning and coordination may be
requiredfor each recommendedinspection.

MRTFC Class 2 & 3 - Design & Construction Manual
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CONSTRUCTION PRACTICES - FIRE o

9 CONSTRUCTION PRACTICES -
FIRE

91 General

Thefollowing sectiondescribespracti cesand typi cal
detail sutilisedin MRTFC buildingsto maintainfire
resistance. They include:-

(a) Junctions(intersectionof fire-ratedand non-fire-
ratedelements)

(b) Firestops(sealingaroundpenetrations)

(c) Cavity barriers

NOTE: The informationis not exhaustiveand it is
envisaged that there are many more detailsthat are
not covered. Aslongasthe principlesdescribedare
followed, the typical details can be adapted to
achieve the required fire resistance in other
applications.

9.2 Junctions

Wall intersectionsand junctionsbetween
floors/ceilingsandwall smust be designedand built to
maintaintherequiredfireresistanceby restrictingthe
passageof smoke, heat, gasesaswell asflamefor the
equival ent performanceof thefire-gradeliningsused.

Thissectiondescribesmethodsto maintainfire
resi stanceat commonintersectionsof building
elements. Theseinclude:-

(a) Non-ratedor lower-fire-ratedwall sintersecting
fire-ratedwalls(refer9.5.1)

(b) Non-ratedor lower-fire-ratedfloor/ceiling
systemsintersectingfire-ratedwalls(refer9.5.2)

(c) Non-alignedfloors(refer9.5.3)

(d) Nonor lower-fire-ratedfl oor/ceilingsystems
intersectingfire-ratedexternal walls
(refer 9.5.4)

(e) Nonor lower-fire-ratedwallsintersectingfire-
ratedfloor/ceilingssystems(refer 9.5.5)

(f) Nonor lower-fire-ratedbearersor beamssupported
by fireratedwalls(refer 9.5.6)

(g) Sealingarounddoorsandwindowsinfire-rated
walls(refer9.5.7)

(h) Fire-ratedjunctionsat theeaves(refer 9.5.8)

(i) Topof fire-ratedwallstaken to undersideof non-
combustibleroofs(refer9.5.9)

() Intersectionof fire-ratedwallswithexterior non-
ratedwalls(refer9.5.10)

9.3  JunctionsbetweenBuildingElementswith
theSameFireRating

Whereegquallyfire-ratedel ementsintersect, thereisno
further constructionrequired, other thanto ensurethat
thefire-resistingliningsareinstalledin accordance
withmanufacturer srecommendationsandthat the
intersectionsareadequatelysealed (refer Figure9).

NOTE: Although not mandatory under the BCA,
cavity barriers are recommended at many of these
intersections.(Refer 4.7and9.8)

9.4  MaintainingFireResistanceUsingthe
CharringEffect of Solid Timber

Whentimber burns, it charsrelatively slowly fromthe
outsideat apredictablerate. Thisfact allowstheuseof
timberinlieuof fire-gradeliningsto protectthe
structural membersand maintai nthefireresi stanceat
intersections.

COMMENTARY: To maximise the time and cost
savingsof MRTFC, it is generally desirableto erect
all of the timber framing (and preferably the roof)
beforetheinstallationof linings.Asaresult, itisoften
not possible to continue the fire-grade linings
throughintersectionsandother constr uctionjoints.

Thetimber usedtoreplacethefire-gradeliningisin
additionto any structural memberwithinthefire-rated
wall or floor. Theamountof timber requiredis
dependentonthelevel of fireresistancenecessaryand
thetypeof strengtheningused at therelevant junction
(i.e.theadditionof plasterer sangl e, intumescentseal er
or fibrecementlinings).Any timber gradeor species
(softwood and hardwood framing) can be used
providedit hasaminimumaveragedry density of 450
kg/mé.

NOTE: Thefireresistanceto be obtainedby the solid
timber is the difference between the FRL's of the
intersecting elements (eg. non-rated wall or floor
intersecting FRL 60/60/60 wall has a difference of
60/60/60 — FRL 30/30/30 floor intersecting FRL
90/90/90wal | hasa differenceof 60/60/60).

94.1  Additional Solid Timber onlyin
Junctions

Additional solidtimber (bl ocking,extrastudsor
joists, etc) canbeusedinlieu of fire-gradeliningsto
protectthetimberframe.

Figure15 showstypical junctionswhereonly solid
timber hasbeenusedinlieuof fire-gradeliningsto
maintaintherequiredfireresistance. Thethickness
or number of additional timber membersrequired
forthedifferencein FRL isdetailedwithinthe
figure.
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Approved fire-
< Fire-rated wall grade linings <«——— Fire-rated
Stop wall lining wall
<« Approved fire-grade 510 10 mm above !
Wall linings floor level and caulk gap < Stud
plate ——p Saw cut flooring or ‘\
Stud stop flooring short‘of wall ] < Wall plate
Joist ‘
Wall plate .
A< (non fire-rated or (non-fire-rated l »
= <—— lower fire-rated wall ~ OF lower-fire-rated . . *Additional to
Stud | (non-loadbearing)) ~ floor ceiling) ——— g structural
Mo - - ‘ a ° requirement
v > < ‘ Minimum timber thickness* | / f
I o
FRL difference 30/30/30
Wall Approved fire- 35 mm thickness required - < Wall plate
IZte B «— grade linings use 1 x35 mmor 1 x45 mm
P > ‘ < Stud
Note: Studs are to be FRL difference 60/60/60
positioned to evenly 45 mm thickness required - Approved fire-
\?VL;FI)Ips(':SdIQt:;%eCtmg use 2 x 35 mm or 1 x 45 mm < gt?a%e linings
. . . [
e e ateisin | FRL difference 90/90/90
intersecting wall to be 90 mm thickness required -
on centre line or studs use 3x 35 mmor2x45 mm

in fire-rated wall.

FIGURE 15 - ADDITIONAL SOLID TIMBER IN JUNCTIONS

9.4.2  Additional Solid Timber in Junctions
with Fire-GradelL iningsEdge

Supported

Equivalent performanceto theall timber solution,
canbeachieved by utilisingareducedthicknessof
solidtimberwithadditional liningsupport.

COMMENTARY: Laboratory testing has shown
that strengthening of the joint between the fire-
grade linings and the timber within the
intersection, initially reduced the number of
timber surfaces exposed to fire. This resulted in
slower consumption of the ancillary timber.
Therefore with edges strengthened, thinner
ancillary timbers than required in the “ timber
only” solutioncanbeused.

Threemethodsfor strengtheningthejoint between
thefire-gradeliningsandtimber can beused, they
are:

(@ 35x35mmplasterersanglefixedtothe
timberandthefire-resistinglinings(refer
Figurel6).

(b)  Intumescentsealerinthegapformed
betweentheend of thefire-resistinglining
andthetimber. Intumescentseal er must
haveresistanceequival entto thehighest
FRL requiredinthejunctionandbeinstalled
inaccordanceto themanufacturers
instructions(refer Figurel7).

(c) A continuousbandof 6 mmfibrecement
throughthejunction.Wherecombinationof
fibrecementandfire-gradeplasterboardis
used asthefire-gradelining, continuationof
thefibrecementthroughthejunctionis
sufficient.Alternatively, astrip of fibre
cement50 mmwider thantheintersecting
wall or floor couldbeused (refer Figure18).

Studswithinthefire-ratedwall shouldbelocatedso
that they providesupporttothefire-gradelining, as
well asthestudintheintersectingwalls. Where
liningsareedgesupported, thesestudsshouldbe
positionedsuchthat their faceisnofurtherthan
flushwiththenarrow faceof studsinthe
intersectingwall (i.e. no gap betweenthestudsin
twointersectingwalls).

NOTE: For informationon required supportand
fixings of fire-grade linings, and using fire-rated
mineral wool to maintainfire resistance- refer to
manufacturer’ sinstructions.

MRTFC Class 2 & 3 - Design & Construction Manual
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Fire-rated wall

Approved fire-grade

Approved fire-grade

linings

Fire-rated wall

# €«—Ilinings Stop wall lining 5 to 10 mm above #
Wall floor level and caulk gap — Stud
plate — 35 x35 mm
— plasterer’s angle 35 x 35 mm plasterer’s angle
Wall plate Joist ’\4 : - Wall
Stud (non-fire-rated or (non-fire-rated - plate or
A > i | lower-fire-rated walll or lower-fire-rated . noggings
(non-load-bearing)) floor/ceiling) - » g
Stud —+ - ]
Minimum timber thickness } = <—— Studs are
¥ - ‘ ° not required
A 35 x 35 mm FRL difference 30/30/30 /b to be a
plasterer’s angle 35m;“ tgigkness r?qui;gd ) " | continuous
wall < Approved fire-grade | 15¢ 1 X9 MM OT 1 X4 MM 3? thf HUNNARIE
plate ——p linings FRL difference 60/60/60 plasierers angle <! sud
Stud supporting both 35 mm thickness required - Approved ——»
lining and intersecting use 1 x 35 mm or 1 x 45 mm fire -grade y
wall stud, or positioned ‘ linings
no further than flush with | FRL difference 90/90/90
the narrow edge of the : :
h . 45 mm thickness required -
intersecting wall stud use 2 x 35 mm or 1 x 45 mm
FIGURE 16 - ADDITIONAL SOLID TIMBER WITH PLASTERER’S ANGLE EDGE SUPPORT
Fire-rated wall ' Fire-rated wall
| Approved fire-grade Approved fire- e Wl v
¢ < linings grade linings ——>» +
Wall Intumescent e <— Stud
plate ——» sealer equivalent to ?to‘: Iw\a;llllllnr;gg 5 tﬁ(m mm above
FRL of higher-rated wall oor level and caulk gap
Joist < — Wall
Wall plate _fire-
Stud (non-fire-rated or fgv?lgffri?e?;?gdor <— plate or
[ ] _fire- noggings
A » lower-fire-rated walll floor/ceiling) L » 5
(non-load-bearing) E <«—— Studs are not
Stud— Minimum timber thickness } 1 required to be
<> - ti FRL difference 30/30/30 /E 0 ,C\,c;r;g::;:ir
ntumescen . .
sealer equivalent to 35 mm thickness required - top plate
Wall FRL of higher-rated wall | USe T x 35 mm or 1 x45 mm| |ntumescent sealer o Support
plate ——» | ||« Approved fire-grade | FRL difference 60/60/60 | of mgher atod wal lining and
linings 35 mm thickness required - intumescent
Stud supporting both use 1 x 35 mm or 1 x 45 mm Approved —) | sealer
lining and intersecting : fire-grade
wall stud, or positioned | FRL difference 90/90/90 linings Stud
no further than flush with | 45 mm thickness required -
the narrow edge of the | ;50 5 x 35 mm or 1 x 45 mm
intersecting wall stud
FIGURE 17 - ADDITIONAL SOLID TIMBER WITH INTUMESCENT SEALER
Fire-rated wall ' Fire-rated wall
| Approved fire-grade Approved fire- |
y |« tinings grade linings ———p v
Wall ' . Stop wall lining 5 to 10mm above <— Stud
] Fibre cement sheeting
plate —» ¢ continuous for wall height floor level and caulk gap )\
Joist
Wall plate ' u <— Wall
Stud (non-fire-rated or I(Qv(\)/gi:‘ri?;raat\teg dor I < Plateor
lower-fire-rated wall floor/ceili noggings
A < (non-load-bearing)) oor/ceiling) > B
L o Studs are not
Stud— N } Minimum timber thickness } by J o < required to be
¥ A - : ® continuous
1 FRL difference 30/30/30 0
Approved fire- 35 mm thickness required - €1 Noggings
Wall l¢— grade linings use 1 x 35 mm or 1 x45 mm Continuous fil_)re L - _ s ]Eicies-g;r)apé)ét
plate —» , FRL difference 60/60/60 cement sheeting plasterboard
ﬁrtllijndgs:r?ga?gr]ge%?i:]hg 35 mm thickness required -
wall stud, or positioned | Y€ 1x35mm or 1 x45 mm ]fi\r%?égggg >
no further than flush with FRL difference 90/90/90 linings
the narrow edge of the 45 thick ired
intersecting wall stud mm thickness required -
use 2 x 35 mm or 1 x45 mm
FIGURE 18 - ADDITIONAL SOLID TIMBER WITH CONTINUOUS FIBRE CEMENT LINING
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STAGGERED STUD WALL
(TYPICAL EXAMPLES)

9.5 JunctionsbetweenBuildingElements g
with Different FireRatings Non or Additional solid timber -
lower-rated wall > (referfig 15,16, 17 & 18) =
951  Non-Ratedor Lower-Fire-RatedWalls W £
I nter sectingFire-RatedWalls M M ‘ £
Figures19 and 20 detail variousstud m _ m % g
configurationsand methodsto maintaincontinuity M= Thickness of fimber as fo‘r
of t.heflre-res stingliningsusi ngspl |_dt| mber or solid timber only detail (fig 15)
solidtimber and edgesupportstolinings. Plasterer’s angles to if no stud behind angle
support sheet edge. < Non or
Inall cases, thewall’ssurfacesareisol atedto , lower-rated wall
ensurethat the soundtransmissionl ossof thewall
systemsaremaintained. 19¢c
*
Non or 0
lower-rated wall Leave last stud loose Additional solid timber
Continuous fire L.m.tllﬂre_.reSIStmg (referfig 15,16,17 & 18)
resisting lining lining is in place
== M Gap|\/lA=
4 M M M L2 m v A M
WY =] VA A
Non or ? L last stud |
lower fire-rated walll > uﬁﬁ}’ﬁr;fezigﬁng%e Additional studs to
liningis in place support linings ;
*
19a 19d
J\ N
Non or Additional solid timber Additional solid timber
lower-rated wall » (referfig 15,16,17 & 18) (referfig 15,16,17 & 18)
o
=% ;
M === M Gap M %
=341 M M A T M |
Non or
lower-rated wall »
J\ N
19b 19e
. 3
Additional studs to
support linings Additional solid timber
(referfig 15,16,17 & 18)
FIGURE 19 - =F] ;
NON-RATED OR LOWER-FIRE-RATED WALL Cﬁn N M
INTERSECTING FIRE-RATED T M M
A YT |

19f
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<— Nonorlower-ratedwall ———» Nogging at 600 mm

spacing where no studs
at intersecting wall

Fire-grade lining continuous

through joint

20(a) - All fire grade linings continuous

<— Non orlower-rated wall

— Additional Solid timber
(referfig 15,16,17 & 18)

Nogging at 600 mm

spacing where no studs
at intersecting wall

Fibre cement first layer
continuous through joint

20(b) - First layer (fibre cement) continuous

Additional Solid timber

Non or

lower-rated wall Non or
lower-rated wall

\
\

(referfig 15,16,17 & 18)

Non or

lower-rated wall

A\

Y

Additional studs
to fix linings

Additional studs
to fix linings

20(c) - Studs in intersecting wall used to maintain fire resistance

FIGURE 20 - NON-RATED OR LOWER-RATED WALL
INTERSECTING FIRE-RATED DOUBLE STUD WALL
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Note: In all cases, floors must be able to collapse in
the event of fire and leave the separating wall intact.

A\ v
Joists to transfer load
from upper wall to
Caulking Caulking lower wall Caulking Caulking
Sawcut \ / Sawcut Sawcut \ / Sawcut
il . :
\ BN/ \JBN/
Joist
(7
Additional solid timber
joists or ledgers to Joist hanger
maintain fire resistence or angle
! v
\ v
Upper wall supported directly
Fibre cement ) off lower walls ) .
may continue Caulking Caulking Caulking
through ——»+ /
- - I I I -
Joist L
< /E!T
1
Reduced thickness if
fibre cement continued Joist hanger
through intersection or angle
N\ v
/\/
Caulkin FI Caulkin Caulkin
? | féﬂﬁi Top chord may be 9 g
' supported off ledger
|
> < - E
|
Solid timber Fire-grade linings Ledger
(all layers) must (additional
continue through solid timber)
intersection or solid
A timber provided to
maintain fire resistence
21(a) - Joists paralled to separating walls 21(b) - Joists perpendicular to separating walls

FIGURE 21- INTERSECTIONS BETWEEN NON OR LOWER-RATED
SUSPENDED FLOOR AND DOUBLE STUD WALLS
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952 Nonor Lower-RatedFloor / Ceiling
System | nter sectingFire-RatedWall

Wherenonor lower-fire-ratedfl oor/ceilingsystem
intersectsafire-ratedwall, itisgenerally not
possibleto continuethefire-resistingelinings
throughthejunction.

Thejunctionmust bedesignedto maintainthefire
resistanceof boththewall andthefloor/ceiling
system(if rated) at thisintersectionpoint.

Aswithwall towall junctions,solidtimber canbe
usedto performthisfunction. Theimportant
differenceisthat thefloor/ceilingmust be
designedtorotateoff thewall intheevent of afire
burningthroughthenonor lower-fire-rated
floor/ceilingsystemand leave thehigher ratedwall
intact (i.e. theupper wall can not be supportedoff
thefloor framing).

Joist

Fibre cement first

layer may continue
through joint

Thisabilityfor thefloor torotateoff iscritical to
maintainthefull resistanceof thefire-ratedwall.
Theuseof ajoisthanger or aledgertothesideof
thewall will satisfy thisrequirement(refer Figures
21and22).

Unlessthefloor/ceilingsystemhasthesamefire
resistanceasthewall, no structural memberistobe
continuousthroughthewall. Wherepossiblefloor
joists, flooringand floor beamsareto be supported
at thewall’sface. Flooringor other construction
withinthewall’s constructionmust be separated
froman adjoiningdwellingor unit.

NOTE: For maximum sound performance the
constructionon one side of thewall should not be
fixed to the construction on the other side of the
wall.

Joists/blocking as necessary to support wall above

Fibre cement first
layer may continue

Joists/blocking K
as necessary to
support wall'above
Caulking Caulking Caulking
/ Sawcut \ / Sawcut
- ] |l
\/
Joist
A A
Additional joist to Solid timber blocking
maintain fire resistance between joists to
ma_intain fire
Note: Upper wall must NOT be resistance
supported off floor framing. A

through joint

Caulking Floor trusses

off ledger

Joist

Upper wall supported directly off lower wall

Caulking Caulking

may be supported v
by top chord Sawcut Sawcut

Additional solid timber

Joist

angle

Additional solid
timber ledger

Note: Where ‘I beams or floor trusses are used, either fire grade linings (all layers) must continue through
intersection or substituted with solid timber to maintain fire resistance.

22(a) - Joists paralled to separating wall

22(b) - Joists perpendicular to separating wall

FIGURE 22 - INTERSECTIONS BETWEEN SUSPENDED FLOORS
AND FIRE-RATED STAGGERED STUD NON OR LOWER-RATEDWALL
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9.5.3 Non-AlignedFloors

Wherefloorsarenon-aligned,no unique
constructionisrequired(i.e. any of theoptionsin
Figures21 and 22 couldbeused).

NOTE: Where platformfloor constructionis used
(i.e floor joistssupportedon wall plates) the use
of staggered or single stud walls to support the
non-aligned floors is not recommended as it is
difficult to achieve satisfactory sound

performance

Caulking

Sawcut \

Additional
solid timber

Note:

Any of the floor
intersection
details for double
stud walls are
suitable for non-
aligned floors
(refer figures

21 & 22).

Caulking

/ Sawcut

«—

to maintain
fire resistence

Note:

Staggered stud and
single stud walls

do not provide
satisfactory sound
performance where
floors are
non-aligned.

Non or
lower-rated
floor/ceiling

FIGURE 23 -
TYPICAL NON-ALIGNED FLOORS
(Cavity barrier not shown)

954  Nonor Lower-RatedFloor/Ceiling
System|Inter secting Fire-Rated
External Walls

Thesedetail saresimilartothosefor floor/ceiling
systemsintersectinginternal fire-ratedwals(refer
Figures21and22). Theonly differencefor
external wall junctions isthat thereisno needto
consider soundtransmission. Thefloorsmust be
abletorotateoff thewall. Figure24 showstypical
examples.

Non or
lower-rated
floor/ceiling

Additional
solid timber

(a) Brick Veneered External Wall
(Cavity barrier not shown)

/ Sawcut

Non or
lower-rated
floor/ceiling

Additional
solid timber

(b) Lightweight Clad External Wall

FIGURE 24 NON OR LOWER- RATED FLOOR/

CEILING TO FIRE-RATED EXTERNAL WALL

MRTFC Class 2 & 3 - Design & Construction Manual

33

CONSTRUCTION PRACTICES - FIRE o



CONSTRUCTION PRACTICES - FIRE o

9.5.5 Nonor L ower-RatedWall toFire-
Rated Floor/CeilingSystem

Placementof liningsnormally occursafter the
frameinstallationiscomplete. Whenthisoccurs,
itisdifficulttorunthefire-gradeceilinglinings
(furringchannel setc) over thetop of thewall (refer
Figure25(a)).

Whereceilingliningsarenot continuedacrossthe
wall, solidtimber must beused (asfor wall
intersections)to seal thevoidinthelinings. The
top plateof thenon-fire-ratedwallscanbe
includedinthethicknessof timberrequired(refer
Figure25(b)).

NOTE: Analternativemethodistofireratethe
wall tothesamefireresistancel evel asthe
floor/ceilingsystem.

Blocking between
Where fire-grade linings joist to fix wall
are continuous, no

additional construction

is required

g
(a) Ceiling Linings Continuous

!

Fire-rated
floor/ceiling
system

—»

Additional blocking

Non or lower-
fire-rated wall

A\
(b) Timber Blocking to Seal Void

FIGURE 25 -
NON OR LOWER-RATED WALL
INTERSECTING FIRE-RATED
FLOOR/CEILING SYSTEM

9.5.6 Non or L ower-Rated Bearer sor Beams
Supportedby Fire-RatedWall

Wherebeamsor bearershavealower fireresistance
thantheir supportingwall, then (asfor floor
systems),they must bedesignedto rotateoff the
wall intheevent of afire. Figure26 details
methodsof connectingbeamsor bearerstofire-
ratedwalls.

Bottom plate

upper wall
Bottom plate Top plate lower wall
# / Add |
e — - itiona
solid timber
joist
Nogging
/_ - ‘—»
Bearer

Compressed Slope top of bearer
mineral wool to allow rotation in the
event of collapse
Top plate
lower wall
/\/
Note:

Upper wall must not
be supported off bearers

(a) - Section / Elevation

Compressed
mineral wool

Additional Studs
each side of
bearer to support
wall plat‘es

> T

\ Bearer

Fire-grade lining
sealed against bearer

NN S —

Posts/studs directly
below to support
bearer

(b) - Plan view

FIGURE 26 -

NON OR LOWER-RATED BEAM OR BEARER

SUPPORTED BY FIRE-RATED WALL
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9.5.7  SealingAround Door sand Windowsin

Fire-RatedWalls

Therearemany instanceswheredoors, windowsor
similar constructioncan penetratethroughfire-
ratedwalls. Examplesincludedoorsor windows
throughexternal walls, entrancedoorsto aunit
fromacorridoror adoorinaloadbearinginternal
wall whichisrequiredto befireresistant. These
penetrationsmust bedesignedand built to
maintainthefireresistanceandrestrictthepassage
of smoke, heat, gasesaswel | asflameintoany wall
cavity.

Protectioncanbeprovidedby:-
(@ Fire-GradelLining

Theeasy way to ensurethat fireresistanceis

mai ntai nedisto continuethefiregradelinings
aroundtheopening. Thethicknessand number of
liningsareidentical towhatisused onthewall.
Figure27 detail sasectionthroughtypical door
opening.

Fire-grade
lining Door jambs are
not included in
fire resistance

calculations

1 “«

t Architraves
optional

\/

a) FRL60/-/-0or60/60/60

Door jambs
are not
included in
fire resistance
calculations

Architraves

optional

Fire-grade
lining

\ 4

[ >
A\

B
b) FRL90/-/-or 60 /60 /60

FIGURE 27 - FIRE GRADE LININGS
PROTECTION AT DOOR OPENING

(b) Additional Timber

Wherethereisan exposedtimber frame, additional
sacrificial timber can be usedto provideprotection.
Thetotal thicknessof thetimberistobeasper
Table?.

Thetimberthat can be used as protectionmust have
noloadbearingfunction, e.g. timberreveal, framing
usedto |l ocatewindow opening, additional
sacrificial timber. Timberframingsuchaslintelsor
studsat thesideof openingsarestructural and
cannotbeusedinthecal culation.

Sacrificial timberisrequiredto befull thickness,
widthandlengthof opening(refer Figure28).

NOTE: Where fire-rated doors and door frames
are used, the protection offered by the door frame
will besufficient.

TABLE 7
TIMBER THICKNESS FOR DIFFERENT FRL

FRL Total Timber

60/-/- 30

or

60/60/60

90/-/- 50

or

90/90/90

Examples
Thickness (mm)

Window Opening: Timber
reveal (19 mm) plus

35 mm sacrificial stud or
lintel equals 54 mm >
30mm O OK

Door Opening: Timber
reveal (19 mm) plus

35 mm sacrificial stud or
lintel equals 54 mm >
50mm O OK

Fire grade
lining

Use the minimum

thickness of door

jambs in char

calculations
4—‘

[ 7 Architraves

optional

a) FRL60 /- /- or 60/ 60 / 60

Fire grade
linings []

Use the minimum
thickness of door
jambs in char
calculations
4—‘
] Architraves
optional

[ ;

.
b) FRL90/-/-0r90/90/90

FIGURE 28 - SACRIFICAL TIMBER
PROTECTION AT DOOR OPENING
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(c) ClosingCavitiesinBrickVeneerWalls

Inadditiontotheconstructionfor the protectionof
thetimberframedescribedin (b) itisnecessaryto
closethecavity formedbetweenthetimber
framingand brick veneer. Thiscan bedoneby the
additionof timber blockswhicharetothe
thicknesslistedin Table7 andarethefull width
andlengthof thecavity. Alternatively, fire-
resistingmineral wool totheappropriatefire
resistancecanbeused.

NOTE: When installing these products moisture
penetration must be considered. Timber blocksor
Mineral Wbol generally require a flashing or
damp proof course placed betweenthemand the
brickwork. (Refer Figures29& 30).

Where conventional windowsillsare constructed
inbrick veneer walls, fire-resistingblockingtothe
windowsillisnotrequired.

S

st

\Sealant
o 0 .
s

FIGURE 29 - SACRIFICAL TIMBER
PROTECTION AT DOOR OPENING

9.5.8 Fire-Rated Junctionsat theEaves

(@) BoxedEaves(Fire-RatedinternalWalls
betweenunitsaretaken upto Roof)

Wherefire-ratedwall sareextendedto the
undersideof anon-comhustibleroof,andavoidis
formedby thed opeof therafter and the horizontal
soffit, thisvoidmust beproperlysealedto provide
fireseparationwithintheeaves space(refer Figure
31).

Thisishest achieved by fixingfire-gradeliningsto
bothsidesof additional framingcuttosuitthe
profileof theroof dope, andtightly buttedtothe
fasciaboard. Fire-gradeliningsshouldbethesame
asforfire-ratedwallseither:-

* 1x16mmfire-gradeplasterboardor 1x 13mm
fire-gradeplasterboardplus6 mmfibrecement
for aFRL 60/60/600r -/60/60; and

* 2x13mmfire-gradeplasterboardor 1x 16 mm
fire-gradeplasterboardplus6 mmfibrecement
foraFRL 90/90/900r - /90/90.

NOTE: Theintent of blodking the void formed at
the eaves is to restrict the travel of fire through
hiddenpassages.

(b) OpenEaves
Whereeavesareopenor whereeaves soffit linings

arefixedtorafter or trussprojections,thereisno
requirementto providefireseparationat theeaves.

Note: Refer Table 7 Flashing
for thickness of

blocking in cavity

Allow 10-12 mm

\{

space ]

4><7

ﬁ

Q Q KsSealant

DPC

Gap not required
to be filled

Flashing !

\ .
\ —— Weep holes in
\ this course

o

FIGURE 30 - WINDOW OPENING IN FIRE-RATED BRICK VENEER WALL
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Cavity between top of wall and underside
Additional framing with of roofing to be filled with compressed
fire-grade lining, number and mineral wool
thickness of layers as per certified
fire-rated walls between units T

= A
mm;\}‘\‘mg!y"
YOO

ﬁl"""‘{ﬁmﬁl
L

Non-fire-rated ceiling

Vertical solid timber in cavity to form
fire-resisting construction joint D BE—
(refer Fig 36)

Fire-rated wall

Vertical DPC »
(to protect timbers)

Non-fire-rated external wall

FIGURE 31 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED WALL
AND NON-FIRE-RATED EXTERNAL WALL
WHERE THE CEILING IS NON-FIRE-RATED

No fire separation
requirements in
eaves space

Ceiling resistant to

- / incipient spread of fire

Non-combustible lining

minimum 6 mm thickness ‘ <« Fire-rated wall

Fire-rated
external wall

FIGURE 32 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED INTERNAL WALL,
FIRE-RATED EXTERNAL WALL AND INCIPIENT SPREAD OF FIRE CEILING

Fire-rated wall extended
to underside of roofing
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Vertical solid timber in cavity to form
fire-resisting construction joint

Cavity between top of wall and
underside of roofing to be
filled with compressed mineral wool

Fire-grade lining, number and
thickness of layers as per certified
fire-rated walls between

dwellings or units

0o

35 mm thick timber

fire-stop or 6 mm thick

Vertical DPC

Non-fire-rated
external wall

4

non-combustible

lining

Ceiling resistant to
incipient spread-of-fire

Fire-rated wall

FIGURE 33 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED INTERNAL WALL,
NON-FIRE-RATED EXTERNAL WALL AND INCIPIENT SPREAD-OF-FIRE CEILING

(¢) Fire-RatedExternalWallsand Incipient
Spread-of-FireCeiling

Wherefire-rated walsstop at the undersideof a
ceilingwith resistanceto Incipient Spread-of-Fire
andtheexternd wall isfire-rated, thereisno
requirement to block off the eaves (refer Figure 32).

(d) Non-RatedExternalWallsandIncipient
Spread-of-FireCeiling

Wheretheexternal wall isnon-fire-rated, fire
separationmust be providedat theeaves(refer
Figure33).

959 TopofFireeRatedWall takento
Under sideof Non-ComlustibleRoofs

Wherefire-ratedwallsarecarrieduptothe
undersideof non-comkustibleroof sheeting,the
only membersallowedtotravel throughor over the
fire-ratedwall areroof battens. TheBCA limits
thesizeof thesebattensto 75x 50 mm. Other
memberssuchasroof trussesand roof beams
cannot passthroughor over afire-ratedwall.

Thecavity formedabovethewall, betweenthe
roof battensand non-comtwusti bleroof cladding
(tilesor sheetroof) must befilledwithfire-
resistingmaterial (e.g. mineral wool) (refer Figure
34). Alternatively, solidtimber canbeused:- 45
mmthick for FRL 60/60/60and 90 mmthick for
FRL 90/90/90.

NOTE: Itisgenerallyacceptedthat sound-ratings
arenotrequiredfor fire-ratedwallsinceiling
spaces, therefore, thesewallsneedonly besingle
stud construction.

Cavity between tile batten, top of
wall and underside of roof to be
filled with compressed mineral wool
or solid timber

Fire-rated single

stud wall
[
Non-fire-rated Ledger to
ceiling support ceiling
< Fire-rated wall
\
FIGURE 34 -

JUNCTION FORMED BETWEEN TOP
OF FIRE-RATED WALL AND UNDERSIDE OF
NON-COMBUSTIBLE ROOF CLADDING
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9.5.10 Intersectionof Fire-RatedWallswith

Exterior Non-RatedWall | _— Wall plate not to be continuous
< across separating wall

Internal fire-ratedwall sarerequiredto continue ‘ , A

until they abut theinsidesurfaceof theexterior
cladding. Figures35and 36 describevarious
methodsthat can beusedfor brick veneerand
lightweight-cladbuildings.

A

Thetimberthicknessisdependentonthe FRL % == z
requiredandthereinforcementused (refer9.5.1 Y r Fire-grade lining
and9.5.2). Solid timber blocking

NOTE: Wherethecavityisbridged ensurethat the
effect of moistureingressisaccountedfor. Timber
blodksin thesel ocationsshoul d have damp-proof
course between the timber and the masonry.
Where this is not possible preservative treated
timber should be used. Mineral wools should be .

wrappedin plasticor adamp-proof courseused. < X‘gggfgpg‘;;%g% continuous

Vertical DPC

(a) - Cavity blocked with timber

Additional studs to

CONSTRUCTION PRACTICES - FIRE o

/. support wall linings
=)
=
> Cladding o=
=)
Breather \vy\ L Fire-grade lining
type .§| Compressed mineral
sarking 5 wool to fill cavity
Refer 9.4.1 for gj: Vertical DPC
stud thickness Ig
Mineral ‘§| (b) - Cavity filled with mineral wool
wool sl
DPC and
Additional studs to support wall linings | [fire-stopping
if required
A J | —— Wall plate not to be continuous
< across separating wall
L Fire-grade ¢
lining
Compressed fire-resisting S
mineral wool to fill any voids in
external cladding (e.g. lapped Fire-grade linings continued
weatherboards on battens) through to brickwork
Note:
To;:laI and bottom plate to external
wall not to continue across : P
ar (c) - Fire-grade linings
fire-rated wall continued across cavity
FIGURE 35 - FIGURE 36 -
JUNCTION BETWEEN FIRE-RATED JUNCTION BETWEEN FIRE-RATED
INTERNAL WALL AND NON-FIRE-RATED INTERNAL WALL AND NON-FIRE-RATED
LIGHTWEIGHT-CLAD EXTERNAL WALL BRICK VENEER EXTERNAL WALL
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9.5.11 Intersectionbetweenlnternal Walls
and External Wallswith SameRating

Wherefire-ratedinternal wall sintersectwithfire-
rated exteriorwallshavingthesamefire-rating,the
only requirementisthat thefire-resistinglinings
must beclosely butted or seal edwithfire-grade
sealantto maintainthefireresistance.

NOTE: Cavitybarriersarerecommendedat these
intersections(refer Section9.8).

9.6 Fire-Stopping—Deemed-to-SatisfyM ethod
BCA:SpecC3.15

Wherethefire-gradeliningsinfire-resistingwall or
floor/ceilingsystemsarebreachedby services,the
BCA requiresthesepenetrati onsto befire-stoppedso
that thefireresistanceismaintainedduringafire. Fire-
stoppingmaterial smust beusedto closeagap or
imperfectionof fit betweenaserviceandafire-
resistingsystem, componentor constructionina
building. They arerequiredtobean equivaentfire
resistanceto theelementthat hasbeen breached.

Therearetwo waysof satisfyingtherequirementsof
theBCA withrespecttofire-stopping:-

(a) Usethe BCA sdeemed-to-satisfymethodas
describedinthissection.

(b) Usemanufacturer’ scertified systemsand materials
(refer Section9.7)

9.6.1 Genea

Ingeneral,all openingsfor pipes, ducts, conduits
or cablespassingthroughfire-resisting
constructionshouldbe:-

fire-stopped

kept toaminimum

kept assmall aspracticable

designedinaway whichwill allow thermal or
shrinkagemovementto becateredfor.

NOTE: Itisstronglyrecommendedthat no service
pipes or electrical wiring be contained in the
cavity of wall sbetweensol e-occupancyunits. Itis
recommendedthat servicesareplacedinnon-fire-
rated walls contained within the unit or behind
false walls battened out in front of fire-rated
walls. Where penetrations for servicesthrough
linings of walls separating dwellings or units
cannot be avoided, the integrity of the wall must
be maintainedfor both fire resistanceand sound
insulation.

Thedeemed-to-satisfymethodsdescribedinthe
BCA areacceptablefor fire-ratedwall and
floor/ceilingsystemsbut not for penetrationsin
inci pi entspread-of-fireceilingsand pipesthat
containflammableliquidor gas.

NOTE: Where deemed-to-satisfysol utionsare not
acceptable manufacturer’s certified systemsmust
beused. (Refer 9.7)

9.6.2 FireStoppingMaterials

Thematerial susedfor thefire-stoppingof service
penetrationsmust beoneof thefollowing:-

 concrete
* high-temperaturemineral fibre
* high-temperatureceramicfibre

NOTE: Other materials can be used as long as
they do not flow at temperatures below 1120°C
when tested in accordance with AS 1038.15, and
must not impair the fire-resisting performanceof
theelementinwhichitisplaced.

Fire-stoppingmaterial must be packed intothegap
betweentheserviceandwall, floor or ceiling.
Whenusingafire-resistingproduct,itisnecessary
torefertothemanufacturers instructionsfor
correctinstallationprocedures. Thematerial must
becompressedto thesamedegreeasusedinthe
relevantfiretest.

9.6.3 Plumbing

Pipesthat penetrateacavity inafire-ratedwall or a
cavity inafloor/ceilingsystemmust beadequately
supportedand packedinthecavity withafire-
stoppingmaterial. Thefire-stoppingshouldbea
thicknessof 25 mmall roundtheservicefor thefull
lengthof thepenetration(refer Fig 38) . Thefire-
stoppingshoul dal so berestrai nedindependentlyof
theserviceand prevented frommovingor parting
fromthesurfacesof boththeserviceandthewall,
floor or ceiling.

Plumbingfittingsshoul dpreferably not be back-to-
back.Wherethisisunavoidableafire-grade
plasterboardbaffle must be provided
(referFigure37).

All pipesmust bekept clear of thefire-gradelinings
and bafflesand not be connectedto the adjacent
wall’sconstruction.Pipesmust not be supportedby
wall liningmaterial.

A metal pipethatisnot normallyfilledwithliquid
must not penetrateafire-ratedwall, floor or ceiling
within100 mm (at the pointwheretheliningis
penetrated) of any combustiblematerial suchasa
stud, joist or roof member.
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Metal pi peswhichpenetrateafireratedwall must
bemadeof:-

a) copperalloy or stainlesssteel withawall
thicknessof at |east 1 mm; or

b) castironor steel withawall thicknessof at
least2 mm.

Same thickness and
number of layers as
fire-grade wall linings

Flexible wet area
sealant

é % «—100 mm
Acoustic  Timber support minimum
insulation battens

Same thickness and number of
layers as‘fire-grade wall linings

Pl

Acoustic insulation
between plumbing
fixtures and fittings

Flexible wet area
sealant

Resilient mounts

<— Fire-grade linings

Timber battens

N

FIGURE 37 -
BAFFLE AND INSULATION BETWEEN
BACK-TO-BACK PLUMBING OUTLETS

Anopeninginfire-gradeliningfor ametal pipe
must:-

a)  beneatlyformed,cutordrilled;and

b)  benocloserthan200mmto any other
servicepenetration;and

c) accommodateonly onepipe.

A metal pipemust not belaggedor enclosedin
thermal insul ationover thelengthof itspenetration
of afire-ratedwall, floor or ceilingunlessthe
laggingor thermal insul ationisarecognisedfire-
stoppingmaterial.

All gapsbetweenthemetal pipeandthewall, floor
or ceilingsheetingit penetratesmust befire-
stopped(refer Figure38).

If apipe(metal or UPV C) penetratesthefloor of a
sanitary compartment:-

a) theopeningmust beneatly formedandnolarger
thanisnecessaryto accommodatethe pipeor

fitting; and
b) thegap betweenthe pipeandfloor must befire-
stopped.
Fire-grade
linings
25 mm thick
mineral wool
around pipe
Fire-grade sealant
FIGURE 38 -

FIRE-STOPPING OF A PIPE PENETRATION

9.6.4  Switchesand Outlets

If anon-fire-ratedel ectrical switch, outlet, socket
or thelikeisaccommaodatedin an openingor recess
inawall or ceiling:-

a) itshouldnot extendbeyondhalf theoverall
thicknessof thewall

b) thegap betweentheserviceandthewall, floor
or ceilingsheetingmust befire-stopped.

If switchesor outletsare back-to-back(i.e. within
300mmhorizontallyor 600mmyverticallyof a
serviceintheoppositeface) theneither:-

a) thecavityimmediatelybehindtheservicesmust
beframedand packed withfire-stopping
material,or

b) theback andsidesof theservicesmustbe
protectedwithfire-gradeliningidentical
withand of thesamethi cknessasthat through
whichtheservicespenetrate. Figure39
illustratesabaffle betweennon-fire-rated
power outletinstallations.
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300 mm
min.

\i‘

300 mm
min.

Not more than one electrical recess in .
each wall face between any two studs  Fire-grade

¢ linings

¥

(S K L
e 1

Gap between baffle and opposite
studs in staggered stud walls

FIGURE 39 - NON-FIRE-RATED
POWER OUTLET BAFFLE DETAIL

Two 100 x 100 mm blocks of
16 mm fire-grade plasterboard

Recess

1st block to
accommodate
wiring

FIGURE 40 -
WIRE PENETRATION OF CEILING

9.6.5 WiresandCables

If awireor cable, or cluster of wiresor cables
penetratesafire-ratedfloor, wall or ceiling, the
openingmust beneatly formed, cut or drilledand
beno closerthan 50 mmto any other service
opening.

Theopeningmustbeno larger in cross-sectional
areathan:-

a) 200mneif onlyasinglecableis
accommodatedand thegap betweencableand
wall, floor or ceilingisnowiderthan 15 mm; or

b) 500mn? inany other case.

Thegap betweentheserviceandthewall, floor or
ceilingsheetingmust befire-stopped(refer Figure
40).

9.7  FireStopping- Manufacturer’sCertified
Systemsand M aterials

Analternative methodisto usemanufacturer’ scertified
systemstofirestop penetrationsinfire-ratedwall sof
floor/ceilings.

NOTE: Certified systemsgenerally use intumescent
seal erswhi ch expandwhenexposedto fireconditions
andcloseoff anygapsinliningsetc.

9.71  PVCPipePenetrationsthrough
Ceilings

WhereaPV Cpipepenetratesafire-ratedceiling,
intumescentpi pecollarsshouldbeused. These
must beinstalledin accordancewith
manufacturer' sinstructions(refer Figure41l).

Additional support
framing if required

w

PVC pipe

Fire-grade
plasterboard
ceiling

Intumescent
collar

FIGURE 41 -
FIRE-RATED PIPE COLLAR
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9.7.2 Fire-RatedElectrical Outlets

Itisrecommendedthat fire-ratedel ectrical boxes
beusedfor all power outlets, light fittingsand
switches,whichareinstalledinany fire-ratedwall,
or ceiling(refer Figure42). Thesemustbe
installedin accordancewiththerel evant
manufacturer’ sinstructions.

Fire-grade linings
(number of layers
and thickness in
< accordance with
wall system
specifications)

Fire-rated
switchbox

Fire-grade
sealant

Seal cable
penetration as
per switch box
manufacturer’s
requirements

FIGURE 42 -
FIRE-RATED ELECTRICAL BOX

9.8 CavityBarriers

Cavity Barriersareobstructionswhichshouldbe
placedin conceal edair spacesinfire-ratedsystemsto
limitthe spread of smokeand hot gases. They arenot
mandatoryundertheBCA, but arearecommended
practice.

COMMENTARY: Due to the practice of creating
cavities within the fire-rated wall or floor/ceiling
system for maximising sound transmission loss
(double stud walls, floor/ceiling systems) or to
retard moisture ingress (brick veneer cavity), there
may be many voids within fire-rated elementsin a
MRTFC building These voids may travel the entire
length, widthandheightof thebuilding

During a fire within a unit, fire could breach the
barriers(linings) and smoke and hot gasescoul d get
into these cavitiesand possiblytravel through these
voids. Asanextraprecautionandtolimitdamageto
the entire structure, it is recommended that cavity
barriers are placed within these voids at regular
intervalstolimitthisspread of fireand hot gases.

981 MaterialsUsedasCavityBarriers

Thereisno FireResistantL evel applicableto cavity

barriers. Solidtimber, plywood, particleboard,
plasterboardor mineral wool canbeused. The
timber frameitself canal sobeused.

NOTE: Some of the materialsused to formcavity
barriers, may form bridges that will degrade the
sound performance of the wall or floor/ceiling
system. It is recommended for these locations,
flexible products such as fire-resisting mineral
wool sbeused.

9.8.2 Locationsfor CavityBarriers
Generally, barriersshouldbe providedat the

cornersof eachcompartment,i.e. intersectionof
floorsandwallsor wallstowalls(refer Figure43).

| NOTAN | sou |, | sou | sou |
| sou | sou == sou | sou |
=
sou | sou = sou sou

| store | sou sou | sou ||
L NSO !
i |
T MT
1 | SOU sou |1
| SOU == sou |

FIGURE 43 - CAVITY BARRIER LOCATIONS

Followingaretypical detail sshowingwherecavity
barriersshouldbeinstalled:-

» Junctionbetweenfire-ratedfloor andfire-rated
internal boundingwalls(Figures44, 45and46)

» Non-alignedfloors—(Figure47)

» Junctionbetweenfire-ratedinternal bounding
walls—(Figure48)

» Junctionbetweenfire-ratedfloor/ceilingand
fire-ratedexterna wall - (Figure49)

* Junctionbetweenfire-ratedinternal wallsand
fire-ratedexterna walls — (Figures50and 51)
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(either continuous member or blocking between joists

NOTE: Refer figure 21 and 22 for
non or lower-fire-rated floors

Solid Timber Cavity Barriers

For acoustic reasons the floor framing or
flooring should not be continuous
between units

—— Joists not continuous
between units

Fire-rated floor/ceiling

A

Joists Joists
<> <>
P o o P anl P and

4

Cavity barrier
(mineral wool)

Fire-rated wall

FIGURE 44 -

CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED FLOOR AND

EQUALLY-FIRE-RATED INTERNAL BOUNDING WALLS - JOISTS PERPENDICULAR TO WALL

NOTE: Refer figure 21 and 22 for
non or lower fire rated floors

NOTE: Joists and Solid Timber acts as Cavity Barriers

(where ceiling and walls have same FRL)

For acoustic reasons the
flooring should not be
continuous between units

Fire-rated floor/ceiling

/

A
T Cavity barrier
(mineral wool)
-

Fire-rated wall

FIGURE 45 -

CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED FLOOR AND
EQUALLY-FIRE-RATED INTERNAL BOUNDING WALLS - JOISTS PARALLEL TO WALL
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NOTE: Timber blocking or plate to act as Cavity
Barriers (where ceiling and walls have same FRL),
or to maintain fire resistance

(where FRL'’s are different).

Joists
parallel
to wall
Joists
anl T .
i —— Cavity barrier
Fire-rated \
floor/ceiling (mineral wool)
\ &
[~ Fire-rated wall

FIGURE 46 -

CAVITY BARRIERS AT JUNCTION BETWEEN
FIRE-RATED FLOOR AND FIRE-RATED
INTERNAL BOUNDING WALLS
- JOISTS CHANGE OF DIRECTION

Fire-rated
floor/ceiling
< Continuous
» stud
\ Cavity barrier
Joists between nogging
<«—> (mineral wool)
P Timber plate
— I~ bolted to wall
/ —Joist hanger
NOTE: = /
Timber blocking =

or plate to act as
Cavity Barriers
(where ceiling and

walls have same ° A
FRL), or to
maintain fire
resistance (where ]
FRL’s are different), Fire-rated
floor/ceiling
A
Fire-rated
wall
FIGURE 47 -

CAVITY BARRIERS AT JUNCTION BETWEEN
FIRE-RATED FLOOR AND FIRE-RATED
INTERNAL BOUNDING WALLS
- NON ALIGNED FLOORS

—]
Sole-Occupancy Unit
< LFire-ra’red wall
==
= v
Public ||—¢ J
Space|| =
or 8200092900099 52525252@?
SOU /N Cavity barrier
(mineral wool)
==
Fire-grade linings
Sole-Occupancy Unit
—]

FIGURE 48 -
CAVITY BARRIERS AT JUNCTION BETWEEN
FIRE-RATED INTERNAL BOUNDING WALLS
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Cavity barrier (mineral wool) and DPC

NOTE: Timber blocking or plate to act as Cavity

Barriers (where ceiling and walls have same FRL),
or to maintain fire resistance
| (where FRL’s are different).

% Joints parallel to wall )

= 7 =

;1!
4

Fire-rated floor/ceiling

Continuous plate or blocking between joists

A
\

Fire-rated external wall

] ]
FIGURE 49 -

CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED FLOOR/CEILING
AND FIRE-RATED EXTERNAL WALL - BRICK VENEER

> Fire-rated external cladding -
< Breather type building paper
i Studs to form i
cavity barrier
! Studs to support !
| wall linings 1
1 Mineral wool I
Double stud or
I staggered wall stud I
¢ e “a

, 1

JUNSY. HURN) 41 Flr?l;raelllt ed < JUNNUNINN I

1 \ / 1
i < Fire grade lining > i
1 1
1 1
1 1
1 1

FIGURE 50 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED INTERNAL WALL AND
FIRE-RATED LIGHTWEIGHT-CLAD EXTERNAL WALLS
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Mineral wool
cavity barrier
O O
O \k; O
O = O
: m T 1 K
O O
O f O
T \‘ T
O O
O timber cavity barrier O
O O
Options for staggered studs
O O
O O
O O
O O
O O
Cavity barrier
O (mineral wool) O
O Additional studs to support Additional studs to support O
wall linings wall linings
O O
O O
‘ < Fire Rated > ‘
O Wall O
O § O
O ; O
O . . O
Fire-grade | A
O ire-grade lining O
O Solid timber or mineral wool O
; to act as cavity barrier ;
o Vertical DPC o
O ertical O
O O
F; < Fire Rated Wall > ﬂ
QO @)

FIGURE 51 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED INTERNAL WALLS
AND FIRE-RATED BRICK VENEER EXTERNAL WALLS
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10 CONSTRUCTION PRACTICES -
SOUND CONTROL

10.1 Genera

Any wall or floor, which separatesone sol e-occupangy
unitfromanother, must provideadequateresistanceto
thepassageof sound.

Therearetwo typesof soundwhichneedto beresisted.
Theseare:-

(a) fromairbornesourcessuchasspeech, musical
instrumentsand | oudspeakersand

(b) fromimpact sources, suchasfootstepsandthe
movingof furniture.

Thissectiondescribesmethodsand theassociated
building practicesthat canassistin achievingand
mai ntai ningadequatesoundinsul ation(sound
transmissionl 0ss).

10.2 PrincipalM ethodstol mprove Sound
TransmissionL oss
10.2.1 Isolation
Oneof themost effective waysof increasingsound
transmissionlossistoisol atetheopposingwal |

surfacesor to separatethefloor fromtheceiling
(i.e. nostructura couplingsbetweenthelayers).

NOTE: Structural connectionsbetweenthelayers
allows sound vibrations to transfer through the
structure, equivalentof anelectrical shortcircuit.

For lightweightwall construction,thereareseveral
practical waysof reducingmechanical
connectionsbetweenwall surfaces. Theseinclude
staggeredstuds, separaterowsof studs(double,
dual or twinwalls) or asinglerow of studswith
resilientmetal channel sor mountsto supportthe
wall linings(refer Figure52).

For floor/ceilingsystemstheuseof independent
supportedceilings(resilientchannel sor mounts)
will providethisisolation(refer Figure53).

10.2.2 Mass

Anincreasein transmissionlossisexpectedwith
increasingmass. Theheavier thepanel, thelessit
vibratesinresponseto soundwaves. Lesssound
energy thereforeradiatesfromtheother side.

Anincreasein masscan beachieved either by
increasingthe material’ sthicknessor by selecting
denser material, e.g. fibrecementliningsinstead of
plasterboard.

Thegeneral ruleusedfor lightweightsystemsis
that for each doublingof thesurfacemass,
transmissionlosswill increaseby approximatel y6
dB.

NOTE: Minimum lining thickness and
combinationsmust also meet the Fire Resistance
Level (FRL)nominated.

(a) Double studs

~

—

(b) Single stud with
resilient channel
or mount =

(c) Staggered studs
FIGURE 52 - WALL SYSTEMS

Resilient or

FIGURE 53 - RESILIENT SUPPORT
FLOOR/CEILING SYSTEM
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10.2.3 Absorptivel nsulationM aterial

Fillingthewall or ceilingcavity withabsorptive
insulationmaterial (cellul osefibre, glassfibreor
mineral wool) canincreasethetransmissionl oss
substantially, especiallywhenthecavity islarge.

Thesound-absorbingmaterial shouldbea
minimumof 50 mmthick and aminimumdensity
of 12kg/mB. Insulationthicker thantwo-thirdsof
theoverall cavity depthprovideslittleadditional
increasein Rw rating.

NOTE: Addingabsorptivematerial to the cavity
is beneficial only if structural connections
between the surfaces do not transmit the
vibrational energy. For example, adding
insulationbetweenthe studsof a singlestud wall
(atimber stud wall with liningsattached directly
to both facesof the studs) haslittle effect because
it doesnot alter the dominant transmission path,
throughthestuds.

10.3 SoundControl by BuildingDesign

Therearemany aspectsof thebuildingdesignthat
couldassisttoimprove soundtransmissionl oss
withoutthe needfor any additional construction. The
following principlesshouldbe consideredduringthe
designof abuilding.

10.3.1 RoomL ayout

Oneof thesimplestmeansof controllingsoundis
toisolatesound sourcesfromsensitivereceiving
areas(refer6.3.1and Figurel3).

10.3.2 PublicCorridors

Publiccorridorscoul d serve as soundbuffer zones
betweenapartments,however doorsintocorridors
oftenpermitsoundtointrude, especiallyif the
doorsarepoorly sea ed, withlargegapsat the
bottom. Toimprove sound problemsassociated
withcorridors:-

(a) sed arounddoors
(b) offset doorsalongthecorridorand/ or

(¢) add sound-absorbingmaterial sto thesurfaces
withinthecorridorto reducenoisereflection.

10.3.3 Windows

Therearetwo formsof sound problemsassociated
withwindows.

a) airbornesoundfromoneunittothenext, and
b) soundfromoutside.

NOTE: Windows normally have a lower sound
transmissionl ossval uethanthesurroundingwall,
even when closed. Many high sound-rated wall

systems have become ineffective by the windows
beingthedominantsoundpath.

L ocatingwindowsso that they do not facenoisy
areasand providingadequateseparati onbetween
windowsinadjoiningunitswill improve thesound
transmissionl oss.

Wherenoiseisunavoidabl e, oneor acombination
of thefollowingwill enhancethe sound
performanceof thewindows:-

(@ usethicker or laminatedglass

(b) reducethewindow area

(c) usedoubleglazing

(d) provideweather strippingof windows

(e) usefixedglazinginlieuof openingwindows.

10.3.4 Doors

Sound-ratedwal [smay becomeineffective by the
inclusionof adoor withinthewall. Generally,
doorsdo not have thesametransmissionlossasthe
wall and may becomethedominantsound path.

Wheresoundcontrolisdesired, solid coredoors
shouldbeused. Door topsand sidesshouldhave
gasketswith soft weather stripping. Threshold
closuresat thebottomof thedoor or air seal swill
asoreducesoundtransmission.

Slidingdoorsshoul dbe avoi dedwhereoptimum
soundcontrol isexpected.
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10.4 SoundL eaks

Soundleakscan easily occur in sound-ratedsystems.
Thiscouldbeat the peripheryof wallsandfloors,
wherecaulkingisabsentorimproperlyinstalled, or
whereaholeismadefor el ectricityor plumbing
servicesetc.

Thehighertheacoustical i solationrequired,themore
importantitistoeliminateal | soundleaks.

Toreducesound|eaks:-

(a) alholesandfissuresinawall or floor mustbe
thoroughlycaulked

(b) alwindowsand doorsmust betightly weather
stripped(i.e. sealed) and

(c) holesfor servicesproperlyrepaired.

NOTE: Sound leaks can significantly reduce the
effectivenessof a system. Awall witha potential Rw
of 60, which has a hole of only 0.001% of the total
wall area (10x 10mmholeina2.4x4.2mwall),can
bereducedto an effectiveRw of 50. Astheholearea
increases, eventually the rating will be determined
entirelybytheholearea.

Ruleof Thumb: Ifaconstructionisnot airtight,then
thereisagood chanceitisnot ‘ sound-tight because
if air canpassfromoneroomtotheother, thensound
will alsobetransmitted.

10.5 Services

Thelocationand detailingof servicesaretwo of the
mostimportantconsiderationsin controllingsound
transmissioninresidential buildings.

Generally, servicesor servicespenetrationsshouldnot
belocatedinwallsbetween units. Plumbingand

el ectrical servicesshouldpreferablybeinstalledinto
interna wallsof theunit, serviceshafts, or falsewall
constructiononthefaceof sound-ratedwall (refer
Figure62a).

10.5.1 Electricaland Other WiringOutlets

Gapsaroundel ectrical and other wiringoutletsare
acommonproblem, especiallywhentheoutlets
areback-to-back,refer Figure54. One
recommendedsol utionisto offset theoutletsas
showninFigure55, (i.e. outletsin oppositefaces
not betweenthesamestuds).

Offsettingisespecialyeffectivewhenthewall is
filledwith sound-absorbingmaterial.

Bad

FIGURE 54 -
BACK-TO-BACK POWER POINTS

_W%& W
g
Good

FIGURE 55 -
OFFSET POWER POINTS IN
DOUBLE STUD WALLS WITH INSULATION

NOTE: Gaps and holes usually permit only high-
frequencysoundto passthrough. Sound-absorbing
materialismost effectiveat highfrequencies.

Whereback-to-backpower pointscannotbe
avoided, blockingpanel ssimilartothoserequiredto
mai ntainfireresi stanceprovidessomesound
insulation. Thesepanelshowever aregenerallyless
effectivethan offsetting (withinsulation),and
expensiveto construct (refer Figure56).

Not more than one
electrical recess in each wall face
between any two studs

'
¥
[\ 1"1 N [\

Gap between baffle and opposite
studs in staggered stud walls

Fire grade
plasterboard baffle

FIGURE 56 -
BLOCKING PANELS TO IMPROVE
SOUND TRANSMISSION LOSS
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10.5.2 Plumbing

Pipesshouldbeisol atedfromthestructureusing
resilientsleevesand hangers,andflexible
connections. Wherepipespenetratesound
barriers,theholesshoul dbecareful ly sealed.
Contactwithlightweightsurfaces(whichradiate
soundeasily), must beavoided.

NOTE: Plumbing noise is almost always
transmitted as structure-borne vibrations which
eventuallyradiatefromlightweight surfaces. The
most commonerror isto connectthewater supply,
waste pipes and other fixtures rigidly to a
neighbouringunitstructure.

Aswithother sound sources, thelayoutinthe
buildingisimportantfor control of plumbing
noise. Wherepossible, pipesshouldnot be
installedinwallsor infloor/ceilingsystems
adjoiningareaswherequietisimportanttothe
residents. Incritical situationspipesshouldbe
enclosedin serviceshaftsincorporatingsound-
absorbingmaterialsontheinside.

Generally, to reduceplumbingnoise:-

() donotinstall plumbingfixturesback-to-
backin sound-ratedwalls

(b) al openingsmadeinwall andfloor surfaces
for plumbingpenetrationsshouldbesealed to
ensureoptimumacousticintegrity

(c) piperunsshouldbedes gnedwithswingarms
so that expansionor contractioncan occur
withoutbinding

(d) vertical pipetravel shouldbecarriedoutina
serviceshaft, locatedin bathrooms,laundries
or kitchens(never in bedroomsor lounge
rooms)

(e) whereplumbingservicesarerequiredon
sound-sensitivewal s, afalsewall shouldbe
builtinfront of thefireand sound-ratedwall
andtheplumbingplacedintothisfalsewall.

NOTE: Where pipe noise is a problem, adding
extra liningsor insulationwill reduce the noise,
but fixing linings to resilient metal channelsis
more effective This provides some margin for
error if construction results in accidental solid
contact betweenpipesandstructure.

Different pipematerial stransmitsoundenergy
differently. For supply systems, plasticpipesare
significantly quieterthanthecopper pipes. The
oppositeoccursfor wastesystems,wheremetal

pi pesprovidebetter sound performancethan
plasticpipes. Whenpipesandwastesareresilient
mountedthereislittledifferencebetweenthe
performanceof thedifferentmaterials.

10.6 Floor/CeilingSystems

Inthedesignof floors, bothimpactand airbornesound
shouldbecontrolled.

For many floors, the maincauseof soundtransmission
isthroughthestructural connectionsbetweenthe
surfacesof thefloor andtheceilingbelow. For

maxi mumsoundtransmissionl oss, thefloor and
ceilingsurfacesshouldbeseparated. Providing
independentjoiststo supporttheceilingwouldbethe
best solution. Thiscouldbeusedin bathroomsor
laundries,wheredrop ceilingsaretraditionallyusedto
allow for plumbing.

Whereanindependentframingsystemisnot possible,
theuseof resilientchannel sor mounts, to attachthe
ceilingliningstothebottomof thefloor joistsisthe
next best alternative.

If rigid structural connectionsbetweenthesurfacesare
avoided, addingabsorptive material to the spaces
betweenthefloor joistscanfurtherimprove sound
transmissionloss.

Soundtransmissional ongthefloor to adjacentrooms
onthesamelevel or thetransmissiondownthe
supportingwalls(refer Figure57) cannotbecontrolled
by theresiliently suspendedceilingor theuseof cavity
absorption. For thesesituationscontrol of impact
soundat thesourceisrequired.

NOTE: Fromanacoustical point of view, thematerial
used for the joists, whether solid timber, I-beam or
trussconstructionisnotimportant.

Impact sound

FIGURE 57 -
IMPACT SOUND PATHS
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10.6.1 Control of Impact Soundin Floors

Impactsound(e.g. footstepnoise),isoneof the
most difficult formsof energy to control. The
transfer of energy whenasolidobjectstrikesa
floorisamuchmoreefficient processthan occurs
withairbornesound(refer Figures8).

NOTE: Walkingonlightweightfloors causesthem
tovibrateandresonateat |owfrequencies.

,‘\/\;, ,‘\/\;,

FIGURE 58 -
IMPACT SOUND TRANSMISSION PATHS

Thebest way of controllingimpact soundisat the
source. Themost cost effective methodistolay a
softresilientlayer, suchasacarpet,ontop of the
floor (refer Figure59). Theimpactforceis
cushionedby theresilientlayer, reducingthe
soundenergy that istransferredto thefloor
structure.

EXAMPLE: The addition of carpet and underlay
to a timber floor system that incorporates,
resilient channels, cavity insulationincreasesthe
impactinsulationclass(11C) fromabout 50 to 70
or more, depending on the type of carpet. The
addition of carpet and underlay will however
havelittleeffect on the airbornesound Rwrating
of afloor.

Wherehardfloorsarerequired, (tiles, decorative
timber, etc.), an effective meansof reducingthe
transfer of soundenergy intothestructureisby the
useof a“floatingfloor” (refer Figure59).

Ultimateperformancecoul dbeachieved whereall
surfacesareresilientlysupported. Generally, this
may betoo expensive or impractical.

Resiliently supported

‘floating’ floor
reduces noise

Carpet and
underlay can

D
L\

s n substantially
transmission reduce noise
through flanking transmitted to
path from N room below
flooring above \ j

— - =

\

FIGURE 59 -

N

CARPETING OR FLOATING FLOOR SYSTEMS

10.6.2 Control of FlankingSoundin Floors

To createasuccessful acousticdesignfor a
building, the performanceof thecomponents
selectedmust beconsidered,aswell asthedetails
of theinterconnections.

For structural reasonsafloorisnormallyrigidly
connectedto thead) oiningand supportingwalls.
Wherethisoccurs,impactandairbornesound
transmissional ongflankingpathscanbeaserious
problem.

To remedy horizontal flankingsoundalongfloors,
astructural discontinuityisneededto reducethe
passageof vibrationalongthelightweightlayer
withoutcompromisingthestructural integrity of
thesystem. Suchabreak canbeasaw cutinthe
floor (refer Figure60).

NOTE: Research hasshownthat upto 6 Rw points
can belost dueto the continuationof theflooring,
becausethis allowsthe transmission of vibration
alongthetopsurface

Airborneandimpact soundcantravel downthe
wallstothespacebelow. (ReferFigure6l).
Resilientlysuspendingtheceilingbel ow thefloor
(asshownontheleft handsideof Figure61), does
not reducein any way thestructurebornesound
transmissionpathsto theroomsonthelevel below.

Onemethodto reducetransmissionalongthispath
istoresilientlysupportboththeceilingandlinings
onthewallsthat supportthefloorjoists(right hand
sideof Figure61l).
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Sawcut Flooring
between
separating walls

FIGURE 60 - DISCONTINUED FLOORING TO
REDUCE FLANKING NOISE TRANSMISSION

Direct fixed Resiliently
wall linings mounted walls
and flooring v & reduce noise
allows noise \ p transmission
to travel N /’ through
via flanking path flanking path
to roo%v T; to room below
N\ [ el

Resiliently- 4

mounted ceiling

reduces direct

transmission

of noise to \

room below W

FIGURE 61 - RESILIENT SUPPORTED WALLS
AND CEILING TO REDUCE NOISE
TRANSMISSION BY FLANKING PATH

I mpact soundtransmissionviaflankingpathscan
besubstantiallyreducedby theuseof carpetand
underlay. Alternatively, wherehard surfacefloors
arerequired(tiles, decorativetimber, etc), sound
transmissioncan bereducedby theuseof a
“floatingfloor” (refer Figure59).

10.7 WashingM achines,Dishwasher s,Dryers,

Air-Conditioner s,etc.

Washingmachines, dishwashers, dryers, air-
conditioners,etcvibrateand producenoisethatis
readilytransferredintothebuildingstructure.

Thetransmissionof vibrational noi secan bereduced
by supportingtheapplianceon resilientmountsor
pads.

Thesenoi sy appliancesshouldnot beinstalledon
floorsdirectly above sound sensitive areasor adjacent
towallsbetweenunitsif thereisahabitableroomon
theother side.

11 CONSTRUCTION PRACTICES
WET AREAS

Wherefireand sound-ratedwallsor ceilingsare

requiredto beplacedin areasthat haveahighhumidity

(suchasbathrooms,laundriesor thelike), moisture-

resi stantfire-gradeplasterboardor fibrecementlining

shouldbeused ontheexposedface.

Bathtubs, vanity units, sinksor shower basesmust hot

berecessedintothestudsor liningsasthiswill
compromisethefireratingof thewall. Thefire-rated
liningmust beinstalledand caulked etc prior to
placementof theseunits(refer Figure62).

Void created by (&=
battens can be @
used for services =
i CX F -
L < = ire/sound
Lining board — rated wall
suitable &
for wet areas S
. =
Timber batten P\ =
Yy (&=
. IS = Edge of bath/
Timber support = shower not to
batten fixed to ] be recessed
studs /\ = into fire-rated
@ wall
(&=
(@

(a) Bath/shower adjacent to fire-rated wall

Lining board
suitable for
wet areas

Vanity or
kitchen unit not
to be recessed

into fire-rated wall

A

ORISR

rated wall

Timber support —»|
batten fixed to
studs

(b) Vanity/kitchen sink adjacent
to fire-rated wall

Lining board
suitable for —
wet areas

A

KRN

rated wall
Flashing fixed
toface of — |t
rated wall .

x x

Caulking to 5-10mm gap
(c) Flashing to wet area floor

FIGURE 62 - WET AREA DETAILS

Fire/sound-

Fire/sound-
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12 CONSTRUCTION PRACTICES -
ROOF CONSTRUCTION

12.1 General

M RTFC buildingscan be constructedwithroof trusses,
coupl ed, non-coupl edpitchedroofsor any
combinationof these. Limitationscouldbeplacedon
roof membersand roofing material sdependingupon
whetheror not fire-ratedwallsareextendedintothe
roof void.

NOTE: Internal wallsreguired to havean FRL must
extendtoeither:-

a) theundersideof anon-comtustibleroof or

b)to a ceiling that has a resistance to incipient
spread-of-flameof not | essthan 60 minutes.

12.2 Fire-RatedWallsin Roof Spaces

Wherefire-ratedwallsare continueduptothe
undersideof theroof, no timber roof memberis
allowedto crossthesefire-ratedwall sexcept roof
battensnot greater than 75x 50mm. Any void
betweenroof battensmust befilledwithfire-resisting
meaterial (e.g. mineral wool).

1221 SingleStudWalls

Thereisno soundrequirementfor wallswithina
roof space. Wallsintheselocationsmay be
reducedto singlestud fromtheusually sound-
rated, doubl eor staggeredstudsbetweenunits
(refer Figure64).

NOTE: The same Fire ResistanceLevel must be
maintained.

12.2.2 Fire-RatedTrussFramingin lieu of
Fire-RatedWalls

Whereroof trussesareparallel tofire-ratedwalls,
anaternativeto constructingafire-ratedwall
abovetheceilinglineistonail togethertwo gable
trussesand sheet both sideswiththerequiredfire-
gradelining(refer Figure63). Thetrussesmust
have vertical membersspacedat no morethan
600 mmcentres.

Thecombinedwidthof thevertical nail-
|laminatedgabl etrussmembersmust not beless
thanthestudsizerequiredfor asinglestudfire-
ratedwall (generallyminimum70mm).

Cavity between tile batten,
top of wall and underside
of roof to be filled with
compressed mineral wool

Two gable trusses

nailed together with
vertical members at
600 mm max. centres

Non fire-rated Ledger to
ceiling support ceiling

Fire-rated wall

A

3

FIGURE 63 - FIRE-RATED
NAIL LAMINATED GABLE TRUSSES

12.3 Roof Member sSupportedoff Fire-Rated
Walls

Therearesevera waysof supportingroof framing
membersor trussesonthefire-ratedwalls.

NOTE: Trussesor roof framing members (except roof
battens) must not continue across or through fire-
rated walls, unlessabove a ceilingwith resistanceto
theincipientspread-of-fire.

12.3.1 Roof Member sor TrussesSupported
off L edge(created by reduced wall
width)

Theledgethatisformedwhenasinglestudwall or
sheetedtrussesareusedin theroof space, may
allow adequatebearingfor thetrussesor roof frame
member (refer Figure64). Adeguatebearingand
fixingfor trussesisto bedeterminedby thetruss
manufacturey.

COMMENTARY: 40 mmisregarded asa minimum
bearingfor conventional roof framingmembers.

12.3.2 Roof Member sor TrussSuppor ted off
Timber Ledgers

Theuseof timber ledgersmay beusedto maintain
thefireratingandalsoto supporttrusses. Figure65
showstimberledgersholtedto thefire-ratedwall
withtrussessupportedby trussboots.

Inthesedetail sthetimber ledger must be
consideredasasubstitutefor thefire-gradelinings
andthetimber thicknessshouldbeas per Table8.
Theliningmust a so be edgesupportedwith
plasterersangl e, intumescentseal er or fibrecement
asdescribedin Section9.4.2.
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Cavity between top of wall and e
underside of roof to be filled with -~ -
compressed mineral wool ’ :

Fire-rated
single stud wall

T

(O

Ledger to Truss
support ceiling
where required

38

=}

33

.3

v

A

v
3
3
3
3.
>

Non fire-rated
ceiling | Fire-rated
ﬁ double stud wall
A

FIGURE 64 - ROOF TRUSSES
SUPPORTED OFF DOUBLE STUD WALL

NOTE: Care is required to ensure the bearing
capacityof thetimber plateisadequate particularly
whenlargetrussspansare used.

Cavity between top of wall and P
underside of roof to be filled with -~
compressed mineral wool A

Ledger to support ceiling
and trusses. Ledger
thickness must comply
with table 2 to maintain
wall FRL, unless fire-grade
plasterboard is
continued behind
ledger.

Fire-rated wall
- single,
staggered or
double studs

\ AN
\, \
N \
N \
\ \
\, N
N N
N \
\ \
\, \
\
\
\
\
\
\
\
\
\

(I
X

Truss

— Plasterers angle,
intumescent sealer
or continuous

J_ fibre cement

Use truss boots as
required to support
trusses on ledger

Non-fire-rated
ceiling

NOTE: This detail is
also suitable for
double stud wall and
single stud walls in
ceiling spaces

FIGURE 65 - ROOF TRUSSES SUPPORTED
OFF TRUSS BOOTS AND TIMBER LEDGERS

TABLE 8
THICKNESS OF TIMBER LEDGERS TO MAINTAIN
FIRE RESISTANCE LEVEL (FRL)

Fire Resistance 35 mm 45 mm

60/60/60 or 2x35 1x45
-/60/60

90/90/90 3x35 2x45
-/90/90

NOTE: Figure 68 & 69 may requirethefire-grade
liningto befixed prior to erectingthetrusses. This
generally is an “ out of sequence’ trade activity
but cannot be avoided. It is suggested that any
plasterboard that may be left for a period of time
exposed to the elements should be moisture
resistantaswell asfire-resistantand covered until
theroofingisinstalled.

12.4 External Walls

Fire-ratedexternal wallsarerequiredto extendtothe
undersideof non-comiustibleroof coveringor tothe
undersideof non-comtustibleeaveslinings(referto
Figure66).

Non combustible
Yi eaves lining
(e.g. Fibre cement)

Mineral wool

| |
i Tl

%

FIGURE 66 - INTERFACE BETWEEN
EXTERNAL WALLS AND ROOFS
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APPENDIXA -
BUILDING CODE OF AUSTRALIA
TYPE OF CONSTRUCTION

Al INTRODUCTION

Thefollowingappendixdescribesthevarioustypesof
fire-resistingconstructionrequiredfor Class2 and 3
residential buildings. Thisinformationisrequiredto
determinetheFireResistantL evel (FRL) and other
buildingregul ationscontainedinthe BCA.

A2 TYPEOFCONSTRUCTION

TheTypeof fire-resi stingconstructionrequiredfor
multi-residentialbuildingsisdependentuponthe Class
of thebuilding, therisein storeysandthenumber of
exits.

TableA 1 summarisesthetypeof fireresisting
constructionrequired. Thedarker shadedarea
representswhereM RTFC constructionis permittedas
adeemed-to-sati sfybuildingsolution.

NOTE: Types of construction above this shaded
region may still allow MRTFC constructionbut will
reguire the use of alternativesolution path. (Refer
InformationBulletinNo. 2 —* GainingApproval for
MRTFCProjectsunder BCA96").

TABLE A1 TYPE OF CONSTRUCTION PERMITTED UNDER
DEEMED-TO-SATISFY BCA

Type of Construction

Class 2 Building Class 3 Building

Risein  SingleExit 2Exitsor  Single Exit 2 Exits or
Storey 0WN access 0Wn access
toroad or to road or
open space open space
4 ormore A A A A
4* A A A A
3 A A A A
2 B C B C
1 C C C C

A3 RISEINSTOREY
BCAPartCl, C1.2

For the purposeof determiningthe Typeof
construction,theBCA definestherisein storeysasthe
greatestnumber of storeysat any part of theexternal
wallsof thebuildingabovethefinishedgroundlevel
(referFigureAl).

A storey isnot countedif itis:-

(a) agaragethat doesnot accommodatemorethan
threevehicles(refer BCA C1.Alinterpretationand
FigureAl)

(b) abasementcarparkthatissituatedpartly below
finishedgroundand theundersideof theceilingis
not morethan 1 m abovetheaveragefinishedlevel
of thegroundat theexternal wall.

NOTE: If theexternal wall ismorethan12mlong, the
average height for the 12 m part wherethegroundis
lowest must not exceed 1 m (refer BCA C1.C12hii
andFigureAl).

(c) aroomsituatedat thetop of thebuildingand
containsonly heating, ventilationor lifeequi pment,

(d) water tanks, or similar serviceunitsor equipment.
Spacewhichonly containsoneor acombinationof
thefollowing:-

alift shaft

stairway

meter room

bathroom

shower room

laundry

water closet or any sanitary compartment.

A4  FIRERESISTANCELEVELS(FRL)

TablesA2,A3andA4listtheBCA sfire-resistance
requirements(FRL) of variousbuildingelementsfor
TypesA, B and C constructionrespectively. FRL
requirementsvary in each Typeof constructionandal so
dependuponwhether sprinklersareincorporatedinto
thebuilding.

NOTE: Anyinsulationwhichisinstalledinthecavity
of a wall which is required to have an FRL must be
non-combustible
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A garage may accommodate up to

3 vehicles before it is considered a
storey. Also, a space that only contains
a bathroom, shower room, laundry,
water closet etc (not a storeroom) is
not considered a storey.

(Refer BCA C1.A1.1).

LOWEST POINT:

Position where distance between
underside of floor and external ground
level is greatest.

For basement not to be considered as
a storey - maximum distance
(averaged over 12 m at lowest point)
from finished ground to underside of
ceiling -1 m.

EXAMPLE:
8mx04m=382m
4mx22m=8.8m
12.0+12
= 1.0 m therefore OK

FIGURE A1 - CALCULATING THE RISE IN STOREYS

MRTFC Class 2 & 3 - Design & Construction Manual
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A4.1l

TableA2 and FigureA2 summarisetheFRL and
sound-ratingreguirementsfor TypeA construction

—Class2buildings.

TypeA Construction

NOTE: Type A construction provides the highest
level of passivefire-resistance generally with all
structural €l ementsrequired to withstand bur nout
of the contents for the specified period. Type A
construction is generally referred to as “ fully-
compartmented” construction. In Type A
construction, only certain internal non-
loadbearing elements are not required to be
protectedwiththerequired Fire-Resistancelevel.

TABLEA2 FRL REQUIREMENTS - TYPE A TIMBER FRAMED CONSTRUCTION

BUILDING ELEMENTS

External Wall (Loadbearing)

FRL

COMMENTS

Smoke Alarms Smoke Alarms
only & Sprinklers

Where smoke alarms only are used FRL's

lessthan1.5m 90/90/90 apply when tested from both sides of the wall.

1.5mtolessthan3.0m 90/60/60 , - ,

3.0 m or more 90/60/30 Where a sprinkler system is fitted, FRL 90’s
must be maintained when tested from the

External Wall (Non-Loadbearing) outside. However, the FRL 90’s may be
lessthan 1.5m -/90/90 reduced to FRL 60 when tested from the
1.5mtolessthan 3.0m -/60/60 inside.

3.0 mor more -/-/ -

External Columns AS 1720.4 Timber Structures Code provides
Lessthan3.0m 90/-/- afire rating design method for solid timber
3.0 mor more -/-/- beams and columns.

Common Wall and Fire Walls 90/90/90

L’.“:";'.;’t‘.’a"fﬂ st shafts Where a sprinkler system is fitted, the FRL is

Ire-1 L(I)aclirl])%z; tan I 90/90/90 60/60/60 not required for non-loadbearing walls if lined
i No Loaggga . 190/90 /-] with 13 mm standard-grade plasterboard and
- fvon- fing i ST walls extend to the floor above or the
bounding public corridors, hallways underside of a 60 minutes Incipient Spread of
and the like or between SOU AUEEEIE)
- Loadbearing 90/90/90  60/60/60
- Non-Loadbearing -/60/60 -/-/ -

Service Shafts
- Loadbearing 90/90/90  60/60/60
- Non-Loadbearing -/90/90 -/-/ -

Floors Where a sprinkler system is fitted, the FRL 90

Separating units or above garages, 90/90/90 60/60/60 for floors may be reduced to FRL 60. No FRL

storerooms, etc. is required for floors built within a SOU.

Other Loadbearing Internal
- wall, columns, 90/-/- 60/-/-

- beams and trusses 90/-/- 60/-/-
Roofs -/-/- -/-/- No fire rating is required for Class 2 or 3

NOTES:

buildings - BCA Specification C1.1 & C1 3.5

1. FRL = Fire Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CIA.1)

2. Adash (-/-/-)inthe above table means no FRL requirements

3. Automatic smoke alarm/detector system must comply with BCA CIE1.7

4. ‘Incipient Spread of Fire’ ceiling, is the ability of the ceiling membrane to insulate the space above the ceiling so the temperature
rise is no more than 140° K.
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SOU = Sole-Occupancy Unit

LOADBEARING EXTERNAL WALLS
when tested/certified from outside-
Distance from fire source feature
Less than 1.5m FRL
1.5tolessthan 3.0m FRL

3.0 or more FRL

(no Rw required)

INTERNAL WALLS

bounding hallways, sole-occupancy units, and the like.
Loadbearing - FRL 90/90/90, Rw 45 or 50
Non-loadbearing - FRL -/60/60, Rw 45 or 50.

SERVICE SHAFTS

Loadbearing - FRL 90/90/90

Non-loadbearing - FRL -/90/90

90/90/90
90/60/60
90/60/30

ROOF

y No FRL required where ceiling has
60 minute resistance to Incipient
Spread of Fire or internal fire-rated
walls bounding units,stairways,
hallways etc - extended to
underside of non-combustible
roofing

A
A

SOuU SOuU SOuU SOou

\ 4

A

\ 4

SOuU SOuU SOuU SOou

INTERNAL NON-LOADBEARING
WALLS wholly within a unit.
No FRL or Rw required.

A
A

SOuU SOuU SOuU SOou

\ 4

INTERNAL LOADBEARING WALLS
COLUMNS and BEAMS (within a
unit) FRL 90/-/-.

FLOORS - FRL 90/90/90, Rw 45
(No impact sound-rating required
by BCA but it is recommended).

LOWER STOREY (Ground Floor)
to accommodate car parking only
and to be masonry/concrete
construction FRL 90/90/90.

No FRL required where under
floor is not a storey and does
not accommodate vehicles

(a) Without sprinklers (must have smoke alarms)

SOU = Sole Occupancy Unit

LOADBEARING EXTERNAL WALLS INTERNAL WALLS
when tested/certified from outside- bounding hallways, sole-occupancy units,
Distance from fire-source feature service shafts and stairways.
From From Loadbearing - FRL 60/60/60, Rw or 50
Outside Inside Non-loadbearing - No FRL is required where lined with
Less than 1.5 m FRL 90/90/90 60/60/60 13 mm plasterboard and walls extend to floor above or
1.5tolessthan3.0m FRL 90/60/60 60/60/60 ceiling with 60 minutes resistance to Incipient Spread of Fire
3.0 or more FRL 90/60/30 60/60/30
no Rw required ROOF
y No FRL required where ceiling has
60 minute resistance to Incipient
\ Spread of Fire or where internal
] fire-rated walls extend to the
< < < < underside of non-combustible
» SOuU SOuU — SOuU SOu y\ roofing
> sSou SOU SOU SOuU INTERNAL NON-LOADBEARING
h WALLS wholly within a unit.
A |« <« —l< < No FRL or Rw required.
SOuU SOuU SOuU SOou

FLOORS - FRL 60/60/60, Rw 45
(No impact sound-rating required
by BCA but it is recommended).

INTERNAL LOADBEARING WALLS
COLUMNS and BEAMS (within a
unit) FRL 60/-/-.

(b) With sprinklers and smoke alarms

FIGURE A2 - CLASS 2 BUILDING - TYPE A CONSTRUCTION
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A4.2  TypeB Construction floor and roof designedto withstandthebur nout of
the contentsfor the specified periods. As Type B
construction is referred to as “tubular or
externally protected” construction but is not
considered as “fully compartmented”. Many
internal elementsare only required to satisfy the
“structural adequacy” FRL requirement (not
integrity or insulation) and to provide support to
other elements such as external walls for the

prescribedperiods.

TableA 3 and FigureA 3 summarisethe FRL and
soundratingrequirementsfor TypeB construction
—Class2buildings.

NOTE: TypeB constr uctionprovidesalower level
of passivefireresistancethan TypeA construction
with only the structural elements other than the

TABLE A3 FRL REQUIREMENTS - TYPE B TIMBER FRAMED CONSTRUCTION

BUILDING ELEMENTS FRL COMMENTS
Smoke Alarms Smoke Alarms
only & Sprinklers

External Wall (Loadbearing) Where smoke alarms only are used FRLS
lessthan1.5m 90/90/90 apply when tested from both sides of the wall.
1.5mtolessthan3.0m 90/60/30 , - ,
3.0 m or more 90/30/30 Where a sprinkler system is fitted, FRL 90’s

must be maintained when tested from the

External Wall (Non-Loadbearing) outside. However, the FRL 90’s may be
lessthan 1.5 m -/90/90 reduced to FRL 60 when tested from the
1.5mtolessthan3.0m -/60/30 inside.

3.0 mormore -/-/-

External Columns AS 1720.4 Timber Structures Code provides
Lessthan3.0m 90/-/- afire rating design method for solid timber
3.0mor more -/-/- beams and columns.

Common Wall and Fire Walls 90/90/90

IFljrte_rrnaI_ ‘Q.’:"ls.ﬂ nd stair shaft Where a sprinkler system is fitted, the FRL is

Ire eLS'S('jbg fitand Stair Shafts 90/90/90 60/60/60 not required for non-loadbearing walls if lined
i Noa Leaggg : 190/90 /-] with 13 mm standard-grade plasterboard and
- Non-Loadbearing i SAThT walls extend to the floor above or the
bounding public corridors, hallways underside of a 60 minutes Incipient Spread of
and the like or between SOU AGEAIE
- Loadbearing 60/60/60 60/60/60
- Non-Loadbearing -/60/60 - /-] -
Service Shafts ==l =
Floors 30/30/30 An alternative to FRL 30/30/30 for floor is to
provide afire protective covering to the
underside of the floor, including beams. No
FRL is required for floors built within a SOU.

Other Loadbearing Internal
- wall, columns, 60/-/-

- beams and trusses 60/-/-

Roofs /-/- No fire rating is required for Class 2 or 3

buildings
NOTES: 1. FRL = Fire Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CIA.1)

2. Adash (-/-/-)inthe above table means no FRL requirements

3. Automatic smoke alarm/detector system must comply with BCA CIE1.7

4. ‘Incipient Spread of Fire’ ceiling, is the ability of the ceiling membrane to insulate the space above the ceiling so the temperature
rise is no more than 140°K.

5. ‘Fire-Protective Covering’ means 13 mm fire-grade plasterboard or 12 mm cellulose fibre-reinforced cement (Refer BCA Cl
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SOU = Sole-Occupancy Unit

LOADBEARING EXTERNAL WALLS

Distance from fire-source feature

INTERNAL WALLS

bounding sole-occupancy units, corridors, hallways

and like:

Loadbearing - FRL 60/60/60, Rw 45 or 50
Non-loadbearing - FRL - /60/60, Rw 45 or 50

ROOF SPACE

No FRL dividing walls required
where ceiling has 60 minute
resistance to Incipient Spread of
Fire. Where ceiling is not ISF rated,
FRL walls to be extended to
underside of non-combustible
roofing

Lessthan 1.5 m FRL 90/90/90

1.5to lessthan 3.0m FRL 90/60/30

3.0tolessthan 9.0 m FRL 90/60/30

9.0 to less than18.0 m FRL 90/30/ - ﬁgi\ﬁffeiﬂifgs

18.0 or more FRL ~-/-/-

no Rw required.
[ Y ]
» sou [€“ sou ¢ ““sou ¥ sou .
» SoU| | SsSou | —— sou | sou . \

INTERNAL NON-LOADBEARING
WALLS wholly within a unit.
No FRL or Rw required.

FLOORS - FRL 30/30/30, Rw 45
(No impact sound rating required
by BCA but it is recommended).

No FRL required for floor where under
floor is not a storey does not
accommodate vehicles

\

INTERNAL LOADBEARING WALLS
COLUMNS and BEAMS (within a
unit) FRL 60/ - / -.

(a) Without sprinklers (must have smoke alarms)

SOU = Sole-Occupancy Unit

FRL 30/30/30 or underside of floor to be lined with
fire-protective covering. Rw 45 (No impact
sound rating required by BCA but it is recommended).

LOADBEARING EXTERNAL WALLS INTERNAL WALLS
when tested/certified from outside- bounding sole-occupancy units, corridors, hallways
Distance from fire source feature and like:
From From Loadbearing - FRL 60/60/60, Rw 45 or 50
Outside Inside Non-loadbearing - No FRL required where lined
Less than 1.5m FRL 90/90/90 60/60/60 with 13mm plasterboard and walls extend to ceiling
15tolessthan3.0m FRL 90/60/30 60/60/30 with 60 minutes resistance to incipient spread of fire,
3.0tolessthan 9.0 m FRL 90/30/30 60/30/30 Rw 45 or 50.
9.0 to less than 18.0 m FRL 90/30/- 60/30/ -
18.0 m or more FRL -/-/- -/-/-
ROOF
Y No FRL required where ceiling has
> 60 minute resistance to Incipient
y Spread of Fire or where internal
fire-rated walls extend to underside
< < < < of non-combustible roofing
» SOuU SOuU SOuU | sou ;\
A < i | — <
— < INTERNAL NON-LOADBEARING
SouU Sou Sou Sou . N WALLS wholly within a unit.
No FRL or Rw required. See also
Table 3.
FLOORS INTERNAL LOADBEARING WALLS

COLUMNS and BEAMS (within a
unit) FRL 60/ - / -.

(b) With sprinklers and smoke alarms

FIGURE A3 - CLASS 2 BUILDING - TYPE B CONSTRUCTION
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A4.3  TypeCConstruction

TableA4 and FigureA4 summarisetheFRL and
soundrating requirementsfor TypeC construction
—Class2and 3 buildings.

NOTE: Type C construction provides the |owest
level of passivefire resistancewith the structural
elementsnot required towithstandthebur n-out of
the contents. Only some elementshave specified
levels of fire resistance (intended to restrict
horizontal spread of fire) and theseare generally
lessthanthe correspondingel ementsin TypeA or
B construction.

TABLE A4 FRL REQUIREMENTS - TYPE C TIMBER FRAMED CONSTRUCTION

NOTES:

BUILDING ELEMENTS FRL

Smoke Alarms
only

External Wall (Loadbearing)
lessthan1.5m 90/90/90
1.5 mormore -/-/-

External Wall (Non-Loadbearing)
Lessthan1.5m -/90/90
1.5 mormore -/-/-

External Columns

Lessthan1.5m 90/-/-
1.5 mormore nil
Common Wall and Fire Walls 90/90/90

Internal Walls
bounding public corridors, hallways
and the like or between SOU

- Loadbearing 60/60/60
- Non-Loadbearing -/60/60
Floors 30/30/30
Roofs -/-/-

COMMENTS

Outer part or face of wall only, is required to have the FRL.
Example, only brick veneer in the external wall is required to be
rated from the outside. Lightweight systems are also available.

AS 1720.4 Timber Structures Code provides afire rating
design method for solid timber beams and columns.

These walls to extend to a fire rated floor of fire protective
covered floor above orto a 60 minutes Incipient Spread of Fire
ceiling orto an non combustible roof covering.

An alternative to FRL 30 for floor is to provide afire protective
covering to the underside of the floor, including beams. No
FRL is required for floors built within a SOU.

No fire rating is required for Class 2 or 3 buildings

1. FRL = Fire-Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CI A.1)

2. Adash (-/-/-)inthe above table means no FRL requirements
3. ‘Incipient Spread of Fire’ ceiling, is the ability of the ceiling membrane to insulate the space above the ceiling so the temperature

rise is no more than 140° K.

4. ‘Fire-Protective Covering’ means 13 mm fire-grade plasterboard or 12 mm cellulose fibre-reinforced cement

(Refer BCA CI A1).
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SOU = Sole-Occupancy Unit

. ) ROOF SPACE
For distance to fire-source feature Internal walls - FRL 60/60/60 ity .
less than 1.5 m - external wall may be (- /60/60 for non-loadbearing). ygliERthglgcl)nr%ivrﬁE rr:ggt';i%;"&ere
timber framed with outer wall having Walls between Incipignt Spread of Fire. Where ceilin
an FRL 90/90/90 units to have Rw 45 or 50 is not ISF ratod. FRL walls to be
. as required. extended to underside of
For distance 1.5 m or greater - No FRL non-combustible roofin
requirement. 9
A INTERNAL NON-LOADBEARING
WALLS wholly within a unit.
: v No FRL requirements, provided walls
< are timber framed and lined with
<« SOV | SOU | SOU | SOu plasterboard or fibre cement.
T A
— — INTERNAL LOADBEARING
— — . .
—i< Sou < SOu < SOou » Sou — COLUMNS separating storeys or in
T T T T T T T T T e a space for vehicles to have FRL
— 30/ - /- or be covered with fire-
— — < protective material.
—
— >
No fire resistance required where under
. . floor is not a storey or does not
Timber floors separating storeys accommodate vehicles
Note: or above motor vehicles to have
Garage (not a storeroom) FRL 30/30/30 or have a fire-
may accommodate up to protective covering on the EGRESS REQUIREMENTS
3 vehicles before it is underside. Floors separating sole- Exits at either end of the building shall
included as a storey. occupancy units to have Rw 45. not be closer than 9 m or more than

45 m apart or each unit to have its own
direct access to a road or an open space

FIGURE A4 - CLASS 2 OR 3 BUILDING - TYPE C CONSTRUCTION
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