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Class of Max. Rise Type of Notes
Building of Storeys Const.

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

ground storey constructed
of masonry and/or
concrete used as a
garage.

Class 3 2 C Where access to 2 exits or
own direct access is
provided

TABLE 1 MRTFC ALLOWED UNDER DEEMED-TO-SATISFY
SOLUTIONS OF THE BCA.

1.1 Introduction

Multi-ResidentialTimberFramedConstruction
(MRTFC)was introducedtoAustraliainAmendment
No.7 to the BuildingCodeofAustralia(BCA90) in
November1994. The releaseof the new performance
basedBuildingCodeofAustraliain 1996(BCA96)
has providedgreaterscopeand flexibilityfor MRTFC
developments,suchas increasingthe numberof
storeys, changingor mixingthe use (BuildingClass)or
changingthe methodsof construction.

Thismanualcontainsthe designandbuildingpractices
requiredto meet the BCAobjectives for bothfire and
soundperformance.It describestestedor certified
systemsandhow thesecan be combinedto meet the
requiredfire resistanceandsoundperformance.

Themanualis intendedfor use by designers,specifiers,
builders,codeofficialsandcertifyingauthoritiesto
demonstratecompliancewithBCArequirements.

Thismanualcan be usedfor deemed-to-satisfy
solutionsor alternative solutions(usingthe
performanceprovisions)of the BCA.(refer3.1)The
deemed-to-satisfyapproachis generallyusedas the
basis for explanationof the variousconcepts.

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 SCOPE AND GENERAL

1.2 Scope

This manual applies to timber framed, Class 2 and 3
buildings up to the limits described in the deemed-to-
satisfy solutions in the BCA (as summarised in Table 1).

Thesystemsandmethodsdescribedfor the deemed-to-
satisfysolutionsmayalsobe applicablefor any
alternative solutionsdevelopedunderthe performance
provisionsof the BCA.

NOTE: Class 1 buildings are dealt with under a
separate publication, MRTFC Design and
ConstructionManual– Class1a.

The informationin thismanualwill enabledesigners,
localauthorities,developersandbuildersto achieve
practicalandeconomicalsolutionsfor Multi-
ResidentialTimberFramedConstruction. Principles
for fire separationandsoundinsulationare given,
togetherwithconstructionrecommendationsand
typicaldetails.

NOTE: It is not intendedthat this manualprovide an
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-
satisfyorperformancerequirementsof theBCA.
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TABLE 2 DESIGN SEQUENCE FOR MRTFC BUILDINGS

Order Issues Action Reason Section

Step 1 BCA Determine the Class of building Governs Type of Construction required Section 3 &
Appendix A

Step 2 Determine Type of Construction Governs Fire Resistance required

Step 3 FIRE Determine FRL required of building Major criteria for the selection of fire- Section 4
elements (eg wall, floor, ceiling, resisting construction system for &
beams and columns) each element Section 9

Step 4 Select fire-resisting construction
system for building elements

Step 5 Design and detail junctions and Fire resistance must be maintained at
intersection of main building intersection of fire-rated elements
elements.

Step 6 Maintain fire resistance of Holes formed in barriers due to building
fire-rated elements. services or construction must be sealed.

Step 7 Determine fire-resisting Auxiliary building regulations
construction required for secondary
building elements (eg, doors,
windows, stairs, etc)

Step 8 STRUCTURAL Consider loads and forces on
building Section 5

Step 9 Determine member sizes, bracing
and fixing requirements

Step 10 SOUND Determine BCA sound resistance Section 6
requirements &

Section 10
Step 11 Select appropriate building layout

and sound resistance of main
building elements

Step 12 Ensure junctions and penetrations Holes and gaps must be sealed
maintain sound resistance.

Step 13 DOCU- Prepare documents to satisfy
MENTATION Steps 1 - 12 Section 8
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1.3 How to UsethisManual

designconsiderations

buildingpractices

Themanualhas beenlaidout as the likely path taken in
designingandconstructinga residentialbuilding. The
manualis dividedinto two mainparts:-

(a) ; whichincludeBCA
requirements,fire resistance,structuralissues
andnoisecontrol,and

(b) ; practicalmethodson
achieving the designissuesdescribedin (a).

Table2 shows the most likely designsequenceand the
appropriatereferences.

Figure1 shows a typicalpagelayout,showingthe
graphicconventionsused.

1.4 DesignConsiderations

Therea numberof designconsiderationsthat are
applicableto Multi-ResidentialTimberFramed
Construction,theseare:-

(a) Fire resistanceandseparationbetweenunits,
and

(b) Structuraldesignrequirementssuchas bracing,
membersizeand the influenceof timber
shrinkage,and

(c) Soundtransmissionbetweenunits.

Fire separation,structuralrequirementsor sound
reductionmaydeterminethe buildinglayoutor the
positioningof buildingelements. Thesedesign
conceptsshouldbe looked at concurrentlyas a design
decisionmaynot be basedon oneconceptalonebut be
developedaftera processof tryingout a numberof
combinations.

NOTE: Although there are many more design
considerations necessary for the development of a
successfulproject (e.g. egress, planning issues, etc.)
they are not discussedin this manual,as they are not
unique to timber framing. Traditional solutions in
thesecasesshouldbeadequate.

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

Efficient structural systems (e.g. continuous beams)
couldresultinpoorsoundperformance.

Building Project

Building Solution

StructuralFire Sound

FIGURE 2. FLOW CHART FOR ORDER OF DESIGN
CONSIDERATION

FIGURE 1. SAMPLE PAGE LAYOUT OF THIS MANUAL

Section
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3.5 AuxiliaryBuildingRegulationsand
Concessions

3.5.2 Doors

Thissectiondoesnot intendto addressall of numerous
BCAregulationsbut highlightsthoseregulationsthat
affect the use of timber.

3.5.1 Attachmentsnot to ImpairFireResistance

TheBCArequiresbuildingmaterialsto have
certainfire hazardproperties(FlammabilityIndex,
Spread-of-FlameIndex andSmoke Developed
Index).

Timberskirting,architraves, handrails,joinery,
cupboards,shelves or the like are exemptfromthis
requirement(Spec.C1.10,Clause7).

A doorway mustbe protectedif it providesaccess
froma soleoccupancy unit (or otherroomsuchas
motorroom,laundry, car parking,garbageroom
etc.), to:

(a) a publiccorridoror hallway; or

(b) a roomnot withinthe unit;or

(c) the landingof an internalnon-fire-isolatedthat
serves as a requiredexit; or

(d) anotherunit.

For TypeA construction:-

(a) withsmoke alarmsonly: the doorsmustbe
self-closingfire doorswithan FRLof -/60/30.

BCA:SpecC1.1,2.4 & C1.10,Clause7

NOTE: The attachment of timber or other
linings to the walls and floor/ceiling systems
have been examined by CSIRO and have been
found not to affect the FRL of the system as
long as the lining material has a self ignition
temperature greaterthan200°C.

All timber species and products have a self
ignitiontemperature above200°C.

BCA:C3.11

(b) withsmoke alarmsandsprinklers: the door
mustbe self-closing,tightlyfitted,solidcore
doorof not less than35 mmthick.

For TypeB or C construction:-doorsmustbe self-
closing,tightlyfitted,solidcoredoor, not less than
35 mmthick.

NOTE: In a Class 3 residential aged care
buildings which are required to be protected,
doors must be automatic or self-closing if the
building is not divided by smoke proof walls
intofloorareaslessthan500m .2

3.5.3 Openingsin Fire-ratedExternalWalls –
DoorsandWindows

Openingsare not permittedin fire resistantexternal
walls less than1 m (singlestorey building)or 1.5 m
(two or morestoreys) froma fire sourcefeature.

If the openingsare greaterthan the above
dimensionsbut less than:-

(a) 3 m froma sideor rearboundary, or

(b) 6 m fromthe far boundaryof a roadadjoining
the allotment,or

(c) 6 m fromanotherbuildingon the allotment
then they mustbe protectedandnot occupy
morethana of the areaof externalwall in the
storey whichit is located.

Acceptablemethodsof protectionare:

(a) Doorways – self closingor automaticfire doors
FRL - /60/30or externalwall wetting
sprinklers.

(b) Windows – automaticor permanentlyclosed
fire windows FRL- /60/-or externalwall
wettingsprinklers.

3.5.4 VerticalSeparationBetweenOpenings–
TypeA Construction

In a buildingof TypeA construction,wherean
openingis above anotheropeningin the next storey
above, and the buildingis not fittedwithautomatic
sprinklers,the BCArequirestheseopeningsto be
protected. Theseopeningsmustbe separatedby
either:-

(a) A spandrelwhichis not less than900mmin
heightandextendnot less than600mmabove
the upperfloorsurface andhave a FRLof
60/60/60,(referFigure4) or

(b) Any horizontalconstructionprojectingat least
1100mmfromthe externalface of the wall and
not less than450mmbeyondthe opening. The
constructionmusthave a FRLof 60/60/60
(referFigure5).

BCA:C3.2

NOTE: NSW variationallows solid core doors
inTypeB andCconstruction.

BCA:Part C2 ClauseC2.6

NOTE: Protection of balcony door openings is
most easily achieved by fire-rating the
undersideof thebalconyfloor(referFigure 6).
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Where BCA references are given, they refer
to clause numbers in the Building Code of
Australia, which relate to that particular
sectionof text.

Boxed in text that are titled NOTES or TIPS
are commentary to the section of text
immediatelypreceding it. They are included
as further explanation of the text or as
suggestions.
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2 ABBREVIATIONS, DEFINITIONS,
AND TERMINOLOGY

Thefollowingabbreviationsanddefinitionsapplyin
the use of thismanual.

BuildingCodeofAustralia1996-VolumeOne-Class2
to 9 Buildings.

Fire-gradematerialused to fill gaps at jointsand
intersectionsin fire-gradeliningsto maintainFire
ResistanceLevels.

A non-mandatoryobstructioninstalledin concealed
cavitieswithinfire-ratedwall or floor/ceilingsystems.

Provisionswhichare deemed-to-satisfythe
performancerequirementsin the BuildingCodeof
Australia(BCA).

Includesany of the followingif they provideegress to a
roador openspace.

(a) An internalor externalstairway
(b) A rampcomplyingwithSectionD of BCA
(c) A doorway openingto a roador openspace.

Wheresoundis transferredbetweenunitsvia the
structure.

Eitherfire-gradeplasterboard,fibrecementor a
combinationof both,used to provide the requiredFire
ResistanceLevel (FRL)for walls or floor/ceiling
systems.

A stairor rampconstructedof non-combustible
materialsandwithina fire-resistingshaftor enclosure.

A corridoror hallway of fire-resistingconstruction
whichprovidesegress to a fire-isolatedstairway or
ramp.

BCA

CAULKING

CAVITYBARRIER

DEEMED-TO-SATISFY

EXIT

FLANKINGPATH

FIRE-GRADELINING

FIRE-ISOLATEDSTAIRORRAMP

FIRE-ISOLATEDPASSAGEWAY

NOTE: The caulking material may also need to be
waterproofor flexibletoallowformovement.

FIRE-PROTECTIVECOVERING

FRL– FIRERESISTANCELEVEL

FIRE-RESISTING(FIRE-RATED)

FIRE-RESISTINGCONSTRUCTION

FIRE-RESISTINGJUNCTION

FIRE-SOURCEFEATURE

Either:-

(a) 13 mmfire-gradeplasterboard;or

(b) 12 mmcellulosefibre-reinforcedcementsheeting
complyingwithAS 2908.2;or

(c) 12 mmfibrousplasterreinforcedwith13 mmx
13 mmx 0.7 mmgalvanisedsteelwiremeshlocated
not morethan6 mmfromthe exposedface;or

(d) othermaterialnot less fire-protective than13 mm
fire-gradeplasterboard.

The fire resistance,expressedas a time(in minutes)that
a structuralmemberor partof a buildingmustachieve
withrespectto :-

(a) structuraladequacy – (i.e.maintainstabilityand
adequateloadbearingcapacity)

(b) integrity– (i.e. resistpassageof flames,smoke and
hot gases)

(c) insulation– (i.e.maintaina specified temperature
on the surface not exposedto fire)

andexpressedin thatorder(e.g.FRL90/90/90for
separatingwalls).

As appliedto a buildingelementmeans,having the
FRLrequiredby the BCAfor that element.

Constructionwhichsatisfies Part C1 of the BCA.

The intersectionbetweena fire-ratedwall or
floor/ceilingsystemandor anotherratedor non-rated
system,whichmaintainthe fire resistanceat the
intersection.

Either:-

(a) the far boundaryof a roadadjoiningthe allotment;

(b) a sideor rearboundaryof the allotment;or

(c) an externalwall or anotherbuildingon the
allotmentwhichis not of Class10.

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

NOTE:A dash, for examplein 90/ - / -, meansthere is
no integrity or insulation requirement for that
memberorpartof thebuilding.
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FIRESTOP

FIREWALL

HABITABLEROOM

IIC– IMPACT INSULATIONCLASS

INTERNALWALLS

INTUMESCENTSEALER

Fire-gradematerialused to closea gap or imperfection
of fit thatoccurswherea servicepassesthrougha fire-
ratedelementor system.

A wall thatdividesa storey or buildinginto fire
compartments.

Firewalls are usedto either:-

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

(b) separatetwo differentbuildings(alsocalleda
commonwall)

(c) divide large buildingsinto two or morefire
compartmentswhichcan thenbe treatedas
separatebuildings.

A roomusedfor normaldomesticactivitiesand :-

(a) Includesa bedroom,livingroom,loungeroom,
musicroom,televisionroom,kitchen,dining
room,sewingroom,study, playroom,familyroom
andsunroom,but

(b) Excludesa bathroom,laundry, watercloset,pantry,
walk-inwardrobe,corridor, hallway, lobby,
clothes-dryingroom,andotherspacesof a
specialisednatureoccupiedneitherfrequentlynor
for extendedperiods.

A measurementappliedto a wall or floor/ceiling
elementto assessits insulationabilitywithrespectto
impactsound.

Walls within,betweenor boundingsole-occupancy
unitsbut excludingwalls thatmake up the exterior
fabricof the building.

A fire-resistingmaterialwhichwhenexposedto fire,
expandsto fill gaps andmaintainthe requiredFire
ResistanceLevel.

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
ResistanceLevelrequirementsto fire walls.

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

ISF– INCIPIENTSPREADOF FIRE

LIGHTWEIGHTCONSTRUCTION

MINERALWOOL

MRTFC

NON-COMBUSTIBLE

NON-FIRE-ISOLATEDSTAIRORRAMP

PERFORMANCEREQUIREMENTS

Resistanceto incipientspreadof fire in relationto a
ceilingmembrane,meansthe abilityof a ceiling
membraneto insulatethe spacebetweenthe ceilingand
roof, (or ceilingand floorabove), to limit the
temperatureriseof materialswithinthis space

.

Constructionwhichincorporatesor comprisessheetor
boardmaterial,plaster, render, sprayedapplication,or
othermaterialsimilarlysusceptibleto damageby
impact,pressureor abrasion.

Compressible,non-combustible,fire-resistingmaterial
used to fill cavitiesandmaintainthe fire resistanceor
restrictthe passageof smoke andgases.

Multi-ResidentialTimberFramedConstruction

(a) appliedto a material– not deemedcombustible
underAS 1530.1– CombustibilityTests for
Materials;and

(b) appliedto constructionor partof a building–
constructedwhollyof materialsthat are not deemed
combustible.

A stairway or rampthat is not requiredto be in a fire-
resistingshaft.

Theobjectives, functionalstatementsand requirements
in the BuildingCodeofAustraliathatdescribethe level
of performanceexpectedfromthe building,building
elementor material.

and
reducethe spreadof fire

NOTE: The mineral wool to be used in all
applications in 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.

NOTE: In a buildingof more than 2 storeys, stairs or
ramps which are required for egress (including
landings) are non-fire-isolated, but must be
constructedfromeither:-

(a) concrete or
(b) steel(min6 mmthick)or
(c) timber

- minimum44mmthick
- average density 800 kg/m at 12%

moisture content
- if laminated, glue to be resorcinol

formaldehyde or resorcinol phenol
formaldehyde.

3



BC
AR

EQ
UI

RE
ME

NT
S3

MRTFC Class 2 & 3 - Design & Construction Manual 7

RESILIENTCHANNELORMOUNT

RISEIN STOREYS

Rw

SMOKE-PROOFWALLORDOOR

SOU– SOLE-OCCUPANCYUNIT

STC– SOUNDTRANSMISSIONCLASS

UNIT

WALLSBOUNDINGSOLE-OCCUPANCY
UNITS

WEIGHTEDSOUNDREDUCTIONINDEX(Rw)

A proprietarysupportfor liningsdesignedto improve
soundinsulationand reducesoundtransmission.

Meansthe greatestnumberof storeys calculatedin
accordanceof ClauseC1.2of the BCA.

(ReferWeightedSoundReductionindex)

Wall or doordesignedto limit the spreadof smoke in a
building.

A roomor otherpartof a buildingfor occupationby
oneowner, lessee,tenantor otheroccupierto the
exclusionof any otherowner, lessee,tenantor other
occupier.

Themethodof ratingthe airborne-sound-transmission
performanceof a wall or floor/ceilingelementprior to
1999.

Sole-occupancy unit.

Fireandsound-ratedwalls whichformthe perimeterof
sole-occupancy units.

The ratingof soundinsulationin a buildingor building
elementas describedinAS/NZS1267.11999.

NOTE:A referenceto “unit”in thispublicationshall
be interpretedasa “sole-occupancyunit”.

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

Test results for buildingsand buildingelementswith
STC values in accordance with the 1979 version of
AS 1276remainvalid(theSTCvalueis equivalentto
theRwvalue).
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3.1 General

Deemedto satisfysolutions

Alternative solutions

3.2 BuildingClassification

TheBCAis a uniformset of technicalprovisionsfor the
designandconstructionof buildingsandother
constructionthroughoutAustralia.

Theoverallobjective of MRTFCis to providea
buildingsolutionwhichmeetsthe performance
requirementsin the BCA.Thiscan be achieved by one
of threepaths, they are:-

(a) ; whichare proven
standardsystemsthat fit commonsituations.They
are derived frompracticesestablishedover timeand
are viewedas satisfyingthe performance
requirementsof the BCA.

(b) ; solutionsbasedon
engineeringprinciplesshown to meet the
performancerequirementsof the BCA.They are
non-standardsolutionsthat tend to suit specific
situations.

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

BuildingClassificationis a methodusedby the BCAto
categorisebuildingsbasedon use,potentialhazardand
occupancy. ThismanualconsidersonlyClass2 and3
residentialbuildings. ThedifferencebetweenClass2
and3 buildingsare the typeof occupants:-

a) Class2 : Buildingswhichincludemorethanone
SOU,each of whichis generallyoccupiedby oneor
morepeopleto the exclusionof others.(i.e.owners
or tenants)

b) Class3: Buildingswhichprovideaccommodation
for unrelatedpeople,independenton their lengthof
stay. Theseinclude:guesthouse,boardinghouse,
backpackers accommodation,hostel,
accommodationfor aged,disabledor children,
residentialpartof a hotel,motel,school,healthcare
building.

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

NOTE: In many cases, only parts of the building do
not meet the deemed-to-satisfybuildingsolutionand
it is only these non-conformingparts that require the
development of an alternative solution. The
conforming part of the building can still be built to
thedeemed-to-satisfysolution.

BCA:A3.2

3 MRTFC AND BUILDING
REGULATIONS (BCA)
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3.3 Typeof Construction(TypeA, B or C)

TheTypeof Construction,is the methodusedby the
BCAto describethe minimumlevel of fire-resisting
constructionrequiredfor a particularbuilding.TypeA
constructionis the most fire-resistingwhileTypeC is
the least fire-resisting.TheTypeof Construction
dependson the height(rise in storeys) of the building
and likely timeanddifficultyof evacuation(i.e.
numberof exits).Figure3 summarisesthe deemed-to-
satisfytimberframebuildingsolutionsand the
decisionsrequiredto determinea building’s Typeof
Constructionfor MRTFCbuildings.

BCA:ClauseC1.1

NOTE: Building types that do not meet the deemed-
to-satisfy solutions are referred to as BCA
alternativesolutions(refer3.1)..

3.4 ConcessionsRegardingTypeof Construction

ClauseC1.5of the BCA,allows a 2 storey Class2 or 3
building,to be of TypeC construction. Theonly
requirementis that eachsole-occupancy unitmust
eitherhave accessto at least2 exitsor have its own
directaccessto a roador openspace.

BCA:Part C1,Clause1.5

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

For more informationon BuildingClassificationand
TypeofConstruction(referAppendixA).

OCCUPANCY Flats & Apartment building
containing 2 or more dwellings

Units side-by-side only

Each dwelling
provided with
egress in two

directions
or own direct
access to road
or open space

Each dwelling
provided with
egress in two

directions
or own direct
access to road
or open space

One
shared

exit

One
shared

exit

1

Units may be side-by-side
and above or below

each other
SEPARATION

BUILDING
CLASS

NUMBER OF
STOREYS

EXITS

CLASS 2
TYPE C

CLASS 2
BTYPE

CLASS 2
ATYPE

BCA
Alternative

Solution

BCA
Alternative

Solution

TYPE OF
CONSTRUCTION

Units may be side-by-side
and above or below

each other

CLASS 3
BUILDING

Residential portions of hotels,motels,
guesthouses, aged & retirement homes, etc.

FIGURE 3 TYPE OF CONSTRUCTION FLOW CHART

TYPE OF RESIDENCE

Masonry or
concrete garage
to ground floor

4 13

One
shared

exit

One
shared

exit

CLASS 3
CTYPE

322

CLASS 2
BUILDING

CLASS 1 BUILDING
Not covered by this manual
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3.5 AuxiliaryBuildingRegulationsand
Concessions

3.5.1 Attachmentsnot to ImpairFire
Resistance

3.5.2 Doors

Thissectiondoesnot intendto addressall of the
numerousBCAregulationsbut highlightsthose
regulationsthat affect the use of timber.

TheBCArequiresbuildingmaterialsto have
certainfire-hazardproperties(FlammabilityIndex,
Spread-of-FlameIndex andSmoke-Developed
Index).

Timberskirtings,architraves, handrails,joinery,
cupboards,shelves or the like are exemptfromthis
requirement(Spec.C1.10,Clause7).

A doorway mustbe protectedif it providesaccess
froma sole-occupancy unit (or otherroomsuchas
motorroom,laundry, car park,garbageroom
etc.), to:

(a) a publiccorridoror hallway; or

(b) a roomnot withinthe unit;or

(c) the landingof an internalnon-fire-isolatedthat
serves as a requiredexit; or

(d) anotherunit.

For TypeA construction:-

(a) withsmoke alarmsonly: the doorsmustbe
self-closingfire doorswithan FRLof -/60/30.

(b) withsmoke alarmsandsprinklers: the doors
mustbe self-closing,tightly-fitted,solid-core
doorsof not less than35 mmthick.

For Type B or C constructiondoorsmustbe self-
closing,tightly-fitted,solid-coredoors,not less
than35 mmthick.

BCA:SpecC1.1,2.4 & C1.10,Clause7

NOTE: The attachment of timber or other linings
to the walls and floor/ceiling systems have been
examined by CSIRO and have been found not to
affect the FRL of the system as long as the lining
material has a self-ignition temperature greater
than200°C.

All timber species and products have a self-
ignitiontemperature above200°C.

BCA:C3.11

NOTE: In a Class 3 aged-care building 35 mm
solid-core doors are not required to be automatic
or self-closingif thebuildinghassprinklers and is
dividedby smoke-proof walls into floor areas less
than500m .2

Openingsare not permittedin fire-ratedexternal
walls if they are less than1 m (singlestorey
building)or 1.5 m (two or morestoreys) froma fire-
sourcefeature.

If the openingsare greaterthan1 m (singlestorey)
or 1.5 m (2 or morestoreys) but less than:-

(a) 3 m froma sideor rearboundary, or

(b) 6 m fromthe far boundaryof a roadadjoining
the allotment,or

(c) 6 m fromanotherbuildingon the allotment.

then they must be protectedandnot occupy more
than1/3 of the areaof externalwall of the storey in
whichthey are located.

Acceptablemethodsof protectionare:

(a) Doorways – self-closingor automaticfire doors
FRL - /60/30or externalwall-wetting
sprinklers.

(b) Windows – automatic-closingor permanently-
closedfire windows FRL- /60/-or external
wall-wettingsprinklers.

In a buildingof TypeA construction,wherean
openingis directlyabove or within450mm
(measured horizontally)of anotheropeningin the
storey next below, and the buildingis not fittedwith
automaticsprinklers,the BCArequiresthese
openingsto be protected.Theseopeningsmustbe
separatedby either:-

(a) A spandrelwhichis not less than900mmin
heightbetweenthe two openingsandnot less
than600mmabove the upperfloorsurface. It
musthave a FRLof 60/60/60,(referFigure4)
or

(b) Any horizontalconstructionprojectingat least
1100mmfromthe externalface of the wall and
extendingnot less than450mmbeyondthe
opening. Theconstructionmusthave a FRLof
60/60/60(referFigure5).

3.5.3 Openingsin Fire-ratedExternalWalls

3.5.4 VerticalSeparationBetweenOpenings
TypeA Construction

BCA:C3.2

NOTE: NSW variation allows solid-core doors in
TypeB andCconstruction.

BCA:Part C2 ClauseC2.6

NOTE: Protection of balcony door openings is
most easily achieved by fire-rating the underside
of thebalconyfloor(referFigure 6).
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A balcony or verandahandany incorporated
supportingpartneedsto be fire-ratedas listedin
Table3 if it:-

(a) providesverticalseparationbetweenopenings
(refer3.5.4)or

(b) formspartof the onlyexit fromthe buildingor

(c) forTypeA constructionit is situatednot more
than2 storeys above the level that the entrance
doorsor exits are located.(i.e.3 storeys above
the ground)

Thesupportingcolumnsfor situation(c) above are
requiredby the BCAto be constructedfromnon-
combustiblematerials(steelor masonry).

3.5.5 BalconiesandVerandahs
BCA:SpecC1.1Cl. 2.5(f)

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

900 mm
min.

600 mm
min.Spandrel

900 mm
min.

FIGURE 4 - VERTICAL SEPARATION IN TYPE A
CONSTRUCTION (SPANDREL)

FIGURE 5 - HORIZONTAL SEPARATION IN
TYPE A CONSTRUCTION

450 mm
min.

1100 mm
min.

450 mm
min.

Type of Not forming part of Forming part of
Construction only path of travel only path of travel

to an exit to an exit

Type A -

Type B and C

No FRL required except 90 / 90 / 90
Up to 3 storeys 60/60/60 if it provides
above ground horizontal separation

between openings

Greater than 3 90 / 90 / 90 90 / 90 / 90
storeys above
ground

No FRL required FRL 30/30/30 or
fire-protective

covering

TABLE 3 FIRE RESISTANCE REQUIRED
FOR BALCONIES AND VERANDAHS
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Sole-occupancy unit

Sole occupancy unit

Fire-rated
floor /ceiling

Joists

Pack under sill
and flash

Waterproof
decking system

Fall

FRL
see Table 3

Joists

Non-combustible
post, Type A
construction

FIGURE 6 - TYPICAL BALCONY DETAILS USED AS PROTECTION TO OPENINGS
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BCA:ClauseD1.3,D1.9& D2.3

Stairways maybe non-fire-isolatedwherethe exit
connectsnot morethan:-

(a) 3 consecutive storeys (plus1 additionalstorey
for car parking)in a Class2 building;or

(b) 2 consecutive storeys in a Class3 building.

Thedeemed-to-satisfyprovisionsof the BCA
requiretimbermemberswithinnon-fire-isolated
stairways and rampsto be as follows:-

(a) have a finishedthicknessnot less than44 mm;

(b) have an averagedensitynot less than800kg/m
at 12%moisturecontent;and

(c) if glue-laminated,be gluedwitha resorcinolor
resorcinolphenolformaldehydeglue.

Wherenon-fire-isolatedstairways and rampsare
enclosed(to forma cupboardstorageroometc), the
enclosingwalls andceilingsmusthave a FRLof
60/60/60and the doorway mustbe fittedwitha
FRL-/60/30fire door.

Shaftsused in TypeA buildingsfor lifts,
ventilation,pipes,garbageor the like are required
to be fire-resistingto FRL90/90/90or - /90/90.

In Types B & C, shaftsshouldhave the sameFRL
as the elementsthey penetrate.

Theshaftmustalsobe enclosedat the top and the
bottomwitha floor/ceilingsystemof the sameFRL
as the walls exceptwherethe top of the shaft
extendsbeyondthe roofor the bottomof the shaft
is laiddirectlyon the ground.

3.5.6 Stairs(Non-Fire-Isolated)

3.5.7 Cupboardsor RoomsUnderNon-
Fire-IsolatedStairwaysandRamps

3.5.8 Shafts

NOTE: There is no fire resistancerequirement for
stairs which are contained within a unit (i.e. 2
storey unit) or do not form part of the required
pathof travelfromtheunit.

3

NOTE: Stairways constructedfrom smaller sizes
or lower density timbers could be used by
developingan alternativesolution.Solutionsthat
provide protection to the underside of stairways
i.e. using the same fire-grade linings as required
for the floors, havebeenwell receivedby Building
Authorities.

BCA:D2.8(b)

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

NOTE:Shaftsrequired to havefire resistancemust
have the rating from both the inside and the
outside. This generally requires the fire-grade
linings to be installed on both sides of the shaft
frameandtoanywallthatthey abut.

BCA:Part C2 – C2.14& C2.5(d)&
Spec.C3.4,Clause3

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-
plasterboard sections.Alternativesolutionscould
also be developed. Fire-rated walls (including
timber-framed systems) are regarded as having
superior fire resistance to smoke proof walls for
therelevantFRLtimeof thesystem.

BCA:SpecC1.1,Clause2.6

NOTE: In some instances, it may be more
economicalto fire-rate the mezzaninefloor to the
required fire resistancenominated,rather than to
increasefire resistanceof thesupportstructure.

Openings in fire-rated shafts must be protected by:-

(a) a self-closing- /60/30fire dooror hopperor

(b) an accesspanelhavinga FRLof - /60/30

Shafts openingintobathroomsor laundries,must
be protectedby a dooror panel(includingits
framing),constructed fromnon-combustible
materialsor witha FRLof - /30/30. (Referto
Section6 for soundcontrolandSection10 for
constructionpracticerelatedto shafts).

Publiccorridorsin Class2 and3 buildingsof more
than40 m in lengthare requiredto be dividedinto
intervals of 40 m by smoke-proofwalls.

Smoke-proofwalls are requiredto extendto the
undersideof the floorabove or a non-combustible
roofor a ceilingresistantto IncipientSpreadof Fire
for 60 minutes.Any glazedareasmustbe of safety
glass.Doorways mustbe fittedwithsmoke doors
andhave all penetrationssealed.

A mezzaninefloorneednot complywith the FRL
requiredfor floors,as longas the floorareaof the
mezzaninedoesnot exceed1/3 of the floorareaof
the roomor 200m , whichever is the lesser.

To compensatefor this concession,any surrounding
walls andcolumnswithin6 m of the mezzanine
floormusthave theirFRLincreasedby 30 minutes
(referTable4).The intersectionsof non-fire-rated
mezzaninefloor to any fire-ratedflooror wall also
requiresprotection.

3.5.9 Smoke Walls in PublicCorridors

3.5.10 MezzanineFloors

2
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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

TABLE 4
INCREASED FRL FOR MEZZANINE FLOORS

TheBCArequiresthat lightweightwall systemsbe
able to adequatelyresistpressureand impact.

All Class2 and3 buildingsmustbe fittedwith
automaticsmoke-detectionandalarmsystemsthat
are poweredfromconsumermainsand installed
andoperatedin accordancewithspecification
E2.2aof the BCA.

3.5.11 StructuralTests for Lightweight
Construction

3.5.12 AutomaticSmoke Detectionand
Alarms

BCA: SpecC1.8

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

BCA:Spec.E2.2a

NOTE: Location of detectors and alarms are
detailedwithintheBCA.

Entrancedoorsof any sole-occupancy unitmust
not bemorethaneither:-

(a) 6 m froman exit (beingeitherstairs,rampor
doorway openingto a roador openspaceor
to a pointwheretravel in differentdirections
to two exits is available)or

(b) 20 m fromthe doorway (at the level of egress
to a roadway or openspace)of a singleexit
to the storey.

Additionally, no pointon the floorof a roomwhich
is not a soleoccupancy unit (example,storeroom,
garage,commonlaundry, etc)mustbe no more
than20 m froman exit or wheretravel in different
directionsto two exits is available.(referFig.7b).

Wheretwo exits are providedas alternative pathsof
travel, the exitsmustbe:-

a) evenlydistributed

b) 45 m maximumapart

c) 9 m minimumapart

3.5.13 ExitRequirements
BCA:ClauseD1.4

(referFig.7a)

NOTE:Alternativepathsof travelmayconverge to
no closerthan6 m apart.
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(b) Example - Single non-fire-isolated stairways

FIGURE 7 - TYPICAL EXIT REQUIREMENTS

The maximum distance between the
doorway of a sole-occupancy unit and
the point of egress to a road or open
space is 60 m.

For ground floor units, a maximum
distance of 20 m shall apply from
doorway of unit to a road or open
space.

Maximum distance 6 m, from unit
doorway to top of stairway (exit).

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.

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

Max. distance 45 m, Min. distance 9 m.
NOTE: Alternative paths of travel shall
not converge within 6 m of each other.

The maximum distance between the
doorway of a sole-occupancy unit and
the point of egress to a road or open
space is 30 m

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.

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

SOU

SOU SOU

SOU

SOU

SOU

SOU

SOU

SOU
SOU

STORE
NOT AN

SOU

STORE
NOT AN

SOU

SOU

SOU = Sole-Occupancy Unit

SOU

SOU
SOU
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4.1 Fire ResistanceLevel (FRL)

TheFireResistanceLevel requiredfor building
elementsin Class2 and3 multi-residentialbuildingsis
dependentuponthe typeof constructionfor the
building(governedby rise in storeys, numberof exits),
location(distancefromfire source)andwhether
automaticsprinklersare installed. Table5 summarises
the FireResistantLevels (FRL)requiredfor each
constructiontypeandbuildingelementandhighlights
the changespermittedby the inclusionof sprinklers,
(refer4.2.1.)

4 FIRE RESISTANCE

NOTE:Where FRLsuch as 90/60/30are required
fromTable5, thesesystemsare generallynot
commerciallyavailable. Typicalwalland
floor/ceilingsystemswhentested,are generally
structurallydependentandwillhaveequalFRL
valuesfor structural adequacy, integrityand
insulation(e.g. 60/60/60or 90/90/90,etc.)

TABLE 5 FIRE RESISTANCE LEVELS FOR BUILDING ELEMENTS IN CLASS 2 AND 3 BUILDINGS

FIRE RESISTANCE LEVEL

BUILDING ELEMENT TYPE C TYPE B TYPE A
(Location or distance from

fire source feature) Smoke Alarms Smoke Alarms Smoke Alarms Smoke Alarms Smoke Alarms
only only & Sprinklers only & Sprinklers

External Wall (Loadbearing)

External Wall (Non-Loadbearing)

External Columns

Internal Walls

Other Loadbearing Internal

Floors

Roofs

less than 1.5 m 90/90/90 90/90/90 90/90/90
1.5 m to less than 3.0 m nil 90/60/30 refer 90/60/60 refer

3.0 m to 9.0m nil 90/30/30 4.2.1 90/60/30 4.2.1
9.0 m to less than 18.0 m nil 90/30/- 90/60/30

18.0 m or more nil nil 90/60/30

less than 1.5 m -/90/90 -/90/90 -/90/90
1.5 m to less than 3.0 m nil -/60/30 -/60/60

3.0 m or more nil nil nil

Less than 1.5 m 90/-/- 90/-/- 90/-/-
1.5 m to less than 3.0 m nil nil 90/-/-

3.0 m or more nil nil nil

bounding public corridors or SOU
- Loadbearing 60/60/60 60/60/60 60/60/60 90/90/90 60/60/60

- Non-Loadbearing nil -/60/60 nil -/60/60 nil

- wall, columns, beams and trusses nil 60/-/- 90/-/- 60/-/-

Fire Protective Fire Protective Covering
covering or or 30/30/30 90/90/90 60/60/60
30/30/30

Combustible covering nil nil 90/60/30
Non-combustilble covering nil nil nil
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A fire-resistingbuildingelement(floor, wall, beam
etc)mustnot fail, due to the collapseof its supports
duringa fire.Thesupportingpart is requiredto
have a fire resistance(FRL)not less than the fire
resistance(FRL)of the buildingelementit
supports.

EXAMPLES:-

4.1.1 SupportofAnotherPart
BCA: SpecC1.1Clause2.2

(a) An internalwallof a unit that is not required to
be fire-resistingbut supportsa fire-resisting
floor/ceiling, is required to havethe samefire
resistance(FRL)as the floor/ceilingsystem.

(b) Buildingelements(such as beams,roofsor
floors) thatgive lateral supportto fire-resisting
wallsmustbe eithersimilarlyfire-ratedor
designedso that failure of the buildingelement
in a fire doesnot affect the structural integrity
of the fire-ratedwall.

4.2 ConcessionsRegardingFire Resistance
Levels (FRL)

4.2.1 Sprinklers

4.2.2 Roofs(Non-combustible)

Thefollowingconcessionsare allowedunderthe
deemed-to-satisfybuildingsolutionof the BCA.

For Class2, TypeA & B construction,the use of
sprinklersgenerallyallows a reductionin the Fire
ResistanceLevel of loadbearingandbounding
walls fromFRL90/90/90to FRL60/60/60
(referTable5).

Externalwalls mayalso reduceto 60/60/60
measuredfromthe insidebut must retain
FRL90/90/90whenmeasuredfromthe outside.

Non-loadbearinginternalwalls betweenor
boundingunits in buildingswithsprinklersmaybe
linedwithnormalgrade13 mm thickplasterboard.

Doorsleadingintoegresspassagesin TypeA
buildingswithsprinklerscan be 35 mmthicksolid-
core.

TypeA buildingsare requiredto have fire-resisting
roof framingwherethe roofcoveringis
combustible. Whenthe roof is constructedwitha
non-combustiblecovering,no fire resistanceis
requiredfor the structure.

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

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

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

• the cost of the sprinkler system offset against
the cost of reducedconstructionmaterials,e.g.
linings

• sprinkler systems may or may not reduce the
amount of property damage that occurs in the
eventofa fire

• potentialforwaterdamage to fragilecontents

• generallywhere fire resistanceis reducedthere
is a reduction in linings and subsequently
reductioninacousticperformance.

BCA:SpecC1.1,Clause3.5

NOTE:There is no requirementto fire-rate roofs in
Type B or C buildings.
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Floorsare not requiredto have a FRL:-

(a) if they are containedentirelywithinthe unit,or

(b) the spacebelow themis not considereda storey,
doesnot accommodatemotorvehicles,is not a
storageor work areaor usedfor any other
ancillarypurpose.

In TypeA buildingswithan effective heightof not
morethan25 m, internalcolumnsand loadbearing
internalwalls in the storey immediatelybelow the
roofmaybe FRL60/60/60.

For the purposeof determiningthe fire resistance
of buildingelements,a singlestorey carpark(Class
7 classification)containedwithina Class2 or 3
buildingmaybe regardedas partof the Class2 or 3
building.

TheBCArequiresthat eachsole-occupancy unit,
publiccorridorand the like is to be separatedwith
respectto fire. Thisseparationis termedfire resistance
and is generallyachieved by the use of fire-resisting
walls and floorswhichare designedandbuilt to
prevent the spreadof fire by retainingthe passageof
smoke, heat,gasesand flamesfor nominatedperiods.

4.2.3 Floors

4.2.4 Internal ColumnsandWalls
ImmediatelyBelow the Roofin a
TypeA Building

4.2.5 Carparksin Class2 and3 Buildings

4.3 Fire ResistanceandSeparation

BCA:SpecC1.1,Clause3.2

BCA:SpecC1.1,Clause3.7

NOTE: There is no concession for Type B or C
construction.Type B requires FRL 60/60/60 and
TypeChasnoFRLrequirements.

BCA:SpecC1.1,Clause2.8

NOTE: This concession is limited to buildings
witha maximumof 4 storeys forClass2 buildings
and3 storeys forClass3 buildings.

Where more than one storey of carparkingis used
or where the Class 2 or 3 part of the building has
more storeys than allowed under the deemed-to-
satisfyprovisions, the carparkis considered to be
a separate classification (Class 7) for
determiningfire resistance.

NOTE:Theobjectiveis to containany fire withinthe
compartment(SOUetc.)andallowthe occupantsin
the rest of the buildingsufficient time to evacuateto
safety.

NOTE: MRTFC buildings are constructed from the
combination of a number of certified systems i.e.
fire-rated walls, floor/ceiling systems, beams,
columns, etc. (Refer to Information Bulletin No 5 –
Fire and Sound-Rated Wall and Floor/Ceiling
Systems).

NOTE: It is the complete wall or floor/ceiling
construction,including the required lining/cladding
onbothsidesof the timberframethatprovidesthe fire
resistance. The wall or floor/ceiling systems are
laboratory tested and certified by the testing
authorityasachievingtherelevantFRL.

Thefire resistanceof timberstudwalls and the timber
framedfloor/ceilingsystem,is achieved by utilising
fire-gradelinings(fire-gradeplasterboardor a
combinationof fibrecementsheetwithfire-grade
plasterboard). The thicknessandnumberof layersof
liningmaterialnecessarywilldependuponthe Fire
ResistanceLevel (FRL)required. Thecombinationof
thesefire-ratedsystemswith the buildingpractices
containedwithinthismanualensuresthe fire resistance
requiredby the BCAis achieved.

Fire separationbetweenSOU’s, corridorsetc,mustbe
continuousandmaintainthe FRL’s prescribedin the
BCA. Continuousfire separationis achieved by:-

(a) Usingcertified FRLratedwall and floor/ceiling
elementsbetweenor units,hallways and the like
and:

(b) Usingfire-resistingjunctionsat intersectionsof
fire-ratedelements(walls, floors/ceilings,etc)with
otherratedor non-ratedelementsand;

(c) Fire-stoppingpenetrationsthroughfire-rated
elements.

Fire-ratedwall or floor/ceilingsystemwillmeeteach
otheror intersectwithnon-ratedelementsat junctions.
Thesejunctionsare requiredto maintainthe fire
resistancewithrespectto structuraladequacy, integrity
and insulation. (refer4.5).

Openingsin fire-ratedwalls mustbe protectedby
appropriate“closures”suchas doors,windows or
shutterswith the prescribedFireResistanceLevel.
(refer3.5.2and3.5.3).

Fire resistancemustbe maintainedby sealinggaps and
imperfectionsof fit, whereplumbingandelectrical
servicespenetratefire-ratedelements(refer 4.6).

4.4 Continuityof Fire Separation
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4.5 MaintainingFire Resistanceat Intersections

4.5.1 JunctionsbetweenElementswith
Different Fire Ratings

It is generallydesirableto erectall of the timber
framing(andpreferablythe roof)beforethe
installationof linings. As a resultof this construction
sequence,it is oftennot possibleto continuethe fire-
gradeliningsthroughintersectionsandother
constructionjoints. To achieve the FRLintegrity, and
to maintaina completebarrier, detailswithout
continuousliningshave beendeveloped,usingthe
charingeffectof solid timber(refer9.4).
The followingare typicalexamples.

Figure8 shows typicalintersectionsbetween
elementshavingdifferent fire ratings.These
junctionsgenerallyuse solid timberin lieuof the
fire-gradelinings.(refer9.4)

Joist

Joists or blocking
to transfer load
from upper wall
to lower wall or

as cavity barrier
(refer 4.7)

Caulking

Caulking

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

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

FIGURE 9 -
TYPICAL JUNCTIONS BETWEEN

EQUALLY RATED ELEMENTS

Wherefire-ratedliningsare continuousthroughthe
intersectionor wherethe intersectingelementshave
equalrating,thereare no furtherrequirementsother
than to ensurethat the fire-gradeliningsare fixed
in accordanceto manufacturersrecommendations
and that they are adequatelysealedat the joints
(referFigure9 for typicaljunctions).

4.5.2. JunctionsbetweenEqually-Rated
Elements

Additional joists
or ledgers to
maintain fire

resistance

Joist

Joist hanger
or angle

Joists to transfer
load from

upper wall
to lower wall

Caulking

Sawcut
Caulking

non-rated or
lower-rated

floor

non-rated or
lower-rated wall

Sawcut

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

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

FIGURE 8 -
TYPICAL JUNCTIONS BETWEEN
DIFFERENT RATED ELEMENTS

Face of studs in
intersecting wall
must align with
centreline of
supporting studs
in fire-rated wall

Additional stud
(to fix linings)Additional studs

to maintain fire
resistance
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4.6 ServicePenetrations (Fire Stopping)
BCA:Spec.C3.15

TheBCArequiresthat thesepenetrationsin fire-rated
walls, floorsor ceilingbe fire-stopped.

Fire stopsare materialsused to closea gap or
imperfectionof fit betweena servicepipe,conduitor
cableanda fire-resistingsystem. Fire-stopping
materialsmustmaintainthe FireResistantLevel of the
elementthathas beenpenetrated.

Thereare two ways of satisfyingthe requirementsof
the BCAwithrespectto fire-stopping:-

(a) Use the BCA’s deemed-to-satisfymethod
(refer9.6).

(b) Usemanufacturer’s certified systemsand
materials(refer9.7).

In general,all openingsfor pipes,ducts,conduitsor
cablespassingthroughfire-resistingconstruction
shouldbe:-

(a) fire-stopped

(b) kept to a minimum

(c) kept as smallas practicable

(d) designedin a way whichwill allow thermalor
shrinkagemovement

NOTE: There are many reasons why the fire
resistanceof a wall or floor/ceilingsystem could be
breached. (Examples include service pipes through
fire-resisting floor/ceiling systems, electrical or
plumbinginstalledin fire-ratedwalls).

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

4.7 CavityBarriers

Duringa fire, flame,smoke andhot gasescouldbreach
barriers(linings)andget intowall or ceilingcavities
andpossiblytravel considerabledistancesthrough
thesevoids. As an extraprecaution,it is recommended
thatbarriersshouldbe placedwithinthesevoids to limit
this spreadof fire andhot gases.

Cavitybarriersare obstructionsplacedin concealedair
spacesin fire-ratedsystems.They are not mandatory
underthe BCA,but are recommendedgoodbuilding
practice.

Generally, cavitybarriersshouldbe providedat the
cornersof eachcompartment,i.e. intersectionof floors
andwalls or walls to walls (refer9.8).

NOTE: There are many voids within a MRTFC
building. These could be due to the practice of
creating cavities within the fire-rated barrier for the
maximising sound transmission loss (double stud
walls, floor/ceiling systems) or to retard moisture
ingress (brick veneercavity).These voids may travel
the length,widthandheightof thebuilding.
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FIGURE 10 - TYPICAL CAVITY BARRIERS

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

Fire-rated
floor/ceiling

Joists
parallel
to wall

Cavity barrier
(mineral wool)

Fire-rated wall
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5 STRUCTURAL
CONSIDERATIONS

5.1 General

Althoughmany aspectsof the designof single
detachedtimber-frameddwellings(Class1) maybe
appliedto Class2 and3 buildings,it is necessaryalso
to considerthe designcriteriaand loadsthat are
specific to this formof construction. GenerallyClass2
and3 buildingsin timberare:-

(a) of lightermass thanmasonryconstruction,

(b) relatively tall andslender,

(c) requiredto carrygreaterdeadloads(fire and
sound-ratedwalls and floors)than timber-framed
detachedhouses,

(d) requiredto accommodatelarger numbersof people
(larger live loads)thandetachedhousing,

(e) constructedusingspecific methodsfor attachment
of liningsto achieve fire/soundratings.

Thesegive rise to a numberof structural
considerationswhichare different to thoseapplicable
to normaltimberdomesticconstructionor multi-storey
masonryconstruction. Thissectionprovidessome
guidanceon thesestructuralconsiderations.

NOTE: A Structural EngineeringGuide for Class 2
& 3 Buildings up to 3 Storeys 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.

5.2 TypicalDesignLoads

Thevarioustypesof loadsor forceson Class2 and3
buildingsneedto be considered(refer to Figure11).

Suction

Internal pressure

Internal pressure

Suction (uplift)

Wind

CONSTRUCTION LOAD
(people, materials)

DEAD LOAD
(structure)

LIVE LOADS
(people, furniture etc.)

DEAD LOAD
(structure)

The lowerbuildingmassof MRTFCbuildings
effects foundationand footingdesignandalso
impactsuponthe structuresoverturningstability.

AS 1170.1provide the basis for determinationof
appropriatedead, live designloadsand load
combinationsapplicableto Class2 and3 multi-
residentialconstruction.Theseare greaterthanfor
Class1.

5.2.1 BuildingMass

5.2.2 DeadandLive Loads

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

FIGURE 11 - LOADS ON BUILDINGS

(a) Gravity Loads

(b) Wind Loads
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5.2.3 Wind Loads

5.2.4 Earthquake Loads

5.3 FoundationsandFootings

AS 1170.2providesthe determinationof wind
speedsand loads. Thewindvelocityand therefore
loadson 3 & 4 storey buildingscouldbe much
greaterthanexperiencedin houseconstruction.
This increasein velocitywill increasedesignwind
pressuresandcoupledwith increaseddeadand live
loadscouldsignificantlyeffectmemberdesign.

AS 1170.4“MinimumDesignLoadson Structures
– Earthquakes Loads”,providesguidanceand
designproceduresto cater for earthquake forceson
multi-residentialconstruction.

For cases that requirestaticanalysis,the shear
forcescan be determinedfromSection6 ofAS
1170.4and resistanceto theseshearforcescan be
detailedsimilarlyas for windloads.

AS 2870ResidentialSlabsandFootings,provides
generalguidancefor residentialconstructionup to two
storeys.

For timber-framedClass2 and3 buildingsup to two
storeys, theserequirementswouldbe applicable.

Timber-framedconstructionabove two storeys in
heightrequirefootingsto be designedin accordance
withAS 3600“ConcreteStructuresCode”or if
requiredAS 2159“SAAPilingCode”.

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
mass or bracing resistance)which would require
staticanalysis.

NOTE:Unlike windforces which are a functionof
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.

NOTE: Some additionallimitationsapply where the
first flooris suspendedslabconstruction.

5.4 StructuralStability

5.5 MemberSizes

Overturningcan be an importantdesignconsideration
in Class2 and3 buildingsdue to the lightermassand
the trendtowards“slenderbuildings”(i.e. heightto
widthratioabove 1.5:1).

It is recommendedthat an engineeringcheckof
overturningbe carriedout wherethe designwind
velocityexceedsmaximumdesigngustwindspeedof
50 m/s (determinedfromAS 1170.2)and/orthe height
to widthratioexceeds1.5:1.

For Class2 and3 Buildings,specific engineering
designof the structuralframework shouldbe carried
out usingthe relevant loadingcodesandAS 1720.1
“TimberStructures– Part 1: Designmethods”,as the
basisof design.

AS 1684.1“ResidentialTimber-FramedConstruction,
Part 1: DesignCriteria”,whilstspecificallywrittenfor
Class1 Buildings,can alsobe usedas a generalguide
for the designof membersin Class2 and3 Buildings
providedthe appropriateadjustmentsare madeto the
relevant criteria,including:-

• DeadLoads– Due to fire andsoundrating
requirementstheseare usuallymuchgreaterthan
traditionaldomesticconstructiondue to the extra
sheetingand insulationrequired.

• Live Loads–AS 1170.1specifies higherlevels of
live load(floorsin particular)for Class2 and3
Buildings.

• Wind Loads– Careneedsto be taken to ensurethat
the correctdesignwindspeedis determineddue to
the increasedheightof 3 and4 storey buildings.

Specific engineeringdesignof membersis requiredfor
3 and4 storey buildings.

In determiningmembersizes, it is necessaryto
considerloadsnormallyapplicableto structuraldesign
as wellas the loadsunderfire conditions.

NOTE: The structural or fire-load combinationsare
not the same and are required to be investigated
separately.

NOTE:The terrain category/heightmultiplierwill be
greater for 3 and 4 storey buildings than for one and
two storey Class 1 Buildings, resulting in higher
pressuresonmembers.
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• LoadCombinations–AS 1170.1detailsthe
relevant loadcombinationsthat are requiredto be
consideredin design.Thegeneralload
combinationsgiven for the framingmembersinAS
1684.1for Class1 Buildingsand load
combinationsgiven inAS 1170.1for earthquake
and fire mayalsobe applicableto Class2 & 3
buildings.

ThegeneralbuildingpracticescontainedwithAS 1684
“ResidentialTimber-FramedConstruction”are
applicableto MRTFCbuildings. This includesthe
allowablenotching,cutsandholes into framing
members.

Shrinkageconsiderationsfor multi-residential
constructionare similarto thosefor normaldomestic
construction. For two and threestorey buildingsthe
potentialfor greatertotal shrinkagemustbe
considered,particularlythe effect it mayhave on the
integrityof fire andsoundratedwalls and floors.

Whendesigningfor shrinkagepotentialproblemscan
be minimisedthrough:-

(a) reducingoverall shrinkageby:

• limitingthe use of unseasonedtimberto
wall framing,in buildingsof oneor two storeys

• usingof seasonedjoists in lieuof unseasoned
joists

• reducingone level of shrinkageby usingjoists
andbearersin-line(joistssupportedoff bearers
usingframingbrackets)

• usingof seasonedframingor engineeredtimber
productsthroughout.

(b) avoidingdifferentialshrinkage(notusingmaterials
withdifferentshrinkagepropertiese.g. steel&
timber)

(c) providingclearancesto brickwork andmasonry

(d) allowingfor shrinkagewithrespectto plumbing.

5.6 Framing(BuildingPractices)

5.7 Designingfor Shrinkage

6 SOUND CONTROL
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6.1 Airborne andImpactSound

Thereare two typesof soundwhichneedto be resisted.
Theseare fromairbornesourcessuchas speech,
musicalinstrumentsand loudspeakers and the other
beingimpactsources,suchas footstepsand the moving
of furniture(refer to Figure12).

FIGURE 12 -
AIRBORNE AND IMPACT SOUND PATHS

6.2 BCARequirements

6.2.1 Airborne Sound

Any wall or floor, whichseparatesoneunit from
another, mustprovideadequateresistanceto the
passageof sound.

TheBCArequiressoundinsulationin walls
betweenadjoiningunitsor betweenunitsand
commonspacessuchas plant room,lift shafts,stair
shafts,publiccorridorsor the like. For floors,sound
insulationis onlyrequiredbetweenunits.

TheBCAnominatesthe minimumWeightedSound
ReductionIndex (Rw)for insulationthatmustbe
providedin walls and floorsbetweenadjoining
sole-occupancy units,andaroundserviceducts.
(referTable6).

BCA:F5.3,5.4,5.5 & 5.6

AIRBOURNE

IMPACT
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NOTE: The BCA sets out minimum requirements
for sound control. In practice these minimum
limits are not satisfactory and higher levels
shouldbe provided. It is recommendedthat Rw50
(plus impact control) is provided in all cases to
giveanacceptablelevelof soundperformance.

The Rw ratings specified for wall and
floor/ceilingsystems are generally based upon a
laboratory test. It is well known that the rating of
the systemswill be degradedwheninstalledintoa
building, due to workmanshipnot being as good
as the testedprototypeand flankingpathscreated
by the structure itself. On average, between3 and
5 Rw points will be lost by the on-site installation
of the laboratory-rated system. A system that 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
testedtoRw55shouldbeused.

LOCATION Min. Rw 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.

Walls between habitable room in 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.

TABLE 6 - BCA SOUND TRANSMISSION AND
INSULATION REQUIREMENTS

6.2.2 ImpactSound

6.3 SoundReduction

6.3.1 SoundReductionby RoomLayout

6.3.2 Airborne SoundReduction

Theperformanceclausesof the BCA(FP 5.1 & FP
5.2) requirethe controlof impactnoisefor floors
andwalls.

Thedeemedto satisfyprovisionsin the BCAonly
providesolutionsfor impactresistancefor walls
that separatebathrooms,toilets,laundriesand
kitchenfromhabitableroomsin neighbouringunits
(refer6.3). No solutionis given for controlof
impactnoisefor floorsor otherwalls.

Thereare many aspectsof the buildinglayoutthat
can minimisesoundtransmissionwithoutthe need
for any additionalconstruction.

Improved soundperformancecan be achieved by
carryingout the following:-

(a) Positionlaundries,serviceshafts,stairsand
othernoisyareas in buildingsas far as possible
fromsensitive livingor sleepingareas.

(b)Placerelatively quietareassuchas bedroomsor
loungeroomsnext to eachother.

(c) Usemirrorimagefloorplansin adjacentunits,
i.e. put a bedroomadjacentto bedroomanda
livingroomadjacentto livingroom,etc.

(d)Locatedoorsandwindows of neighbouring
unitsso that they are not directlyopposite.

(e) Locatewastepipesandplumbingaway from
soundsensitive livingandsleepingareas.

Figure13 illustratesgoodandbadpracticesfor
buildinglayout.

To achieve the level of soundinsulationbetween
unitsconsiderthe following:-

(a) select the wall or floor/ceilingsystemwith
requiredRw rating.

(b) seal all gaps and the perimeterof walls and
floor/ceilingsystems

(c) sizeand locationof windows andexternaldoors

(d) the locationand the properinstallationof
internaldoors,electricaloutlets,plumbing,
ductsandmechanicalequipment.
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NOTE: Ensure rooms of
similar use are located
adjacent to each other, i.e.
use mirror image floor
plans in adjacent units

BED BED

BED

BED

BED

BED

BATH BATH

BATH

BATH

LDY LDY

LDY

LDY

BED BEDKITCHEN KITCHEN

KITCHEN

KITCHEN

LIVING

LIVING

LIVING

LIVINGDECK

DECK

DECK

DECK

Dissimilar
rooms adjoin

Similar
rooms adjoin

Dissimilar
rooms adjoin

Bad vibration from
washing machine

Service duct
located near
bedroom

Service duct
located in wall
between units

Entry doors
opposite

Bedroom
located
adjacent to
stairs

Service duct
located
away from
bedrooms

Bedrooms located
away from walls
between units and
public areas

FIGURE 13 - BUILDING LAYOUT ILLUSTRATING GOOD AND BAD DESIGN PRACTICES

6.3.3 ReducingImpactSound

Wherewetareassuchas bathrooms,toilets,
laundriesor kitchensabut habitableroomssuchas
bedrooms,loungerooms,dining,etc in the
adjoiningunits, the walls betweenthemare
requiredby the BCAto have “a satisfactorylevel
of insulationagainst impactsound”andhave a
minimum Rw ratingof 50.

To satisfythe deemedto satisfyrequirements,the
BCAstatesthat “walls mustbe in 2 or moreleaves
withoutrigidconnectionexceptat their
periphery”. Staggeredor doublestudwall systems
meet this requirement.

Thoughnot a BCArequirement,floor/ceiling
systemsshouldalsobe designedfor impactsound.
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Satisfactoryimpactsoundperformanceof
floor/ceilingsystemscan be improved by:-

(a) dividinga floorandceilinginto two isolated
layers

(b) the use of carpetandcarpetunderlayto the
floorsurface

(c) isolatebareuppersurfaces fromthe structural
flooring,(e.g.use floatingfloors)

(d)have no directfixingbetweenthe floorstructure
and the lowerceiling(e.g.use resilientmounts)

(e) increasethe floor’s mass.

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 (IIC) of at least 65 for
carpeted floors and 55 for hard surfaces (tile or
decorativetimberfloors).
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7 WALL AND FLOOR / CEILING
SYSTEMS

7.1 General

7.2 InternalWalls

A large varietyof wall and floor/ceilingsystemsare
available.

The fire andacousticperformanceof the various
systemswillvary due to the thicknessesand
combinationof liningmaterialsand the positionand
isolationof the supportingtimberframe.

Constructiondetailsincludingsheet fixing
requirementsmustcomplywith the specification
describedin the certificate fromthe testingauthority
for the selectedsystem. Thesecertificatesare
generallyavailablefromliningmanufacturers.

In MRTFCbuildings,the walls betweenor bounding
unitsare requiredto be fire andsound-resisting. The
fire gradeliningsgive the requiredfire rating. To
achieve the soundresistance,wall systemsare double
stud,staggeredstudor resilientseparatedsinglestud
walls (referFigure13).

Doublestudwall systemsperformthe bestas they have
truly independentleaves. Staggeredstudshave
separatestudsbut sharetop andbottomplates,
thereforeallowingsome“shortcircuiting”sound
energy. Singlestudswalls relyon the resilient
supportsto reducesoundenergy. This isolationof the
liningsis difficult to maintainat junctions.

NOTE: The available range of fire and sound-rated
wall and floor/ceilingsystems that could be used in
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 back of this
publication.

NOTE: Once the BCA’s Fire ResistanceLevel (FRL)
is established, wall or floor system selection is
normally based on the level of sound performance
required andstructural considerations.Overall wall
thicknessmayalsobea criteriaforselection.

NOTE: Loadbearing walls that are within the unit
mayalsobe required to be fire-resisting.Wallswhich
support fire-resisting floors are required to have the
same rating as the floors they support. They can,
however use single stud constructions with fire-
gradeliningsas they require nosoundresistance.

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

Studs are not required
to be in line

6(a) - Double stud walls

Two walls separated
by cavity (minimum
20 mm recommended)
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7.3 ExternalWalls

7.4 Floor/CeilingSystems

Externalwalls are requiredto be fire-resistingif they
are closeto a fire-sourcefeature(referTable5). These
walls are also requiredto be weatherproof.Fire-rated
externalwall systemscan be eitherbrickveneeredor
lightweightcladusingfibrecement,timbercladdingor
plywoodover fire-gradeplasterboard.

Floor/ceilingsystemscan use eithersolid timberor
engineeredtimberjoists(nail-plated,floor trusses,
LVL or I-beams)withresilientlysupportedceilings
(resilientmountsor channels)(referFigure14). To
improve the airbornesoundreduction,insulationis
generallyaddedabove the fire-gradeplasterboard.

For floorsystems,the highestlevel of impact-sound
resistanceis achieved whencarpetandcarpetunderlay
is included. Wherehardsurfacesare required(timber
featurefloorsor wetarea floors),the use of floating
floors,independentceilingsor a combinationof both is
recommended.

NOTE: For Type B or C construction, a fire-
protectivecovering can be used in lieu of a certified
fire-resistingsystem. The soundresistanceprovided
by thefire-protectivecoveringmaynotbeadequate.)

Acoustic
Insulation

Resilient channels or
mounts when required
for sound insulation

Fire-grade
plasterboard
ceiling

FIGURE 14 -
TYPICAL FLOOR / CEILING SYSTEMS
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8 DOCUMENTATION AND
INSPECTION

8.1 Documentation

8.2 Certificationof MRTFCConstruction

8.3 Inspection

TheBCAfire andsoundrequirementsare similarfor
all materialsused to constructapartmentbuildings(i.e.
thereare no specialrequirementsfor timber-framed
buildings).The level of documentationnecessaryfor
timber-framedbuildingsshouldthereforebe similarto
that requiredfor masonryor concretebuildings.

Theconstructionpracticesand informationgiven in
thismanualdiscussfire andsoundissuesthat are
relevant for timber-framedapartmentbuildings. The
manualhas beenwrittenso thatwherethe practicesare
followed, fire resistanceandsoundreductionrequired
by the BCAwillbe achieved.

Thismanualandany othersupportinformation(e.g.
liningmanufacturer’s information,testingauthority
certificates)can be usedas the basisof certificationfor
MRTFCbuildings.

In additionto the normalinspectionscarriedout by
localauthoritiesor certifiers (foundations,final, etc.),
it is recommendedthat inspectionof the frameoccurs
beforeit is lined. Anotherinspectionshouldoccur
after the liningshave beeninstalled,stoppedand
sealed.

NOTE: Because this form of construction is
relativelynew, 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, it is likely that less documentation
willberequired.

NOTE: No additional certification for this form of
constructionis requiredby theBCA.

NOTE: Due to the fast construction of MRTFC
buildings, planning and coordination may be
required foreach recommendedinspection.
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9.1 General

9.2 Junctions

Thefollowingsectiondescribespracticesand typical
detailsutilisedin MRTFCbuildingsto maintainfire
resistance. They include:-

(a) Junctions(intersectionof fire-ratedandnon-fire-
ratedelements)

(b) Fire stops(sealingaroundpenetrations)

(c) Cavitybarriers

Wall intersectionsand junctionsbetween
floors/ceilingsandwalls mustbe designedandbuilt to
maintainthe requiredfire resistanceby restrictingthe
passageof smoke, heat,gasesas wellas flamefor the
equivalentperformanceof the fire-gradeliningsused.

Thissectiondescribesmethodsto maintainfire
resistanceat commonintersectionsof building
elements. Theseinclude:-

(a) Non-ratedor lower-fire-ratedwalls intersecting
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-ratedfloor/ceilingsystems
intersectingfire-ratedexternalwalls
(refer 9.5.4)

(e) Nonor lower-fire-ratedwalls intersectingfire-
ratedfloor/ceilingssystems(refer9.5.5)

(f) Nonor lower-fire-ratedbearersor beamssupported
by fire ratedwalls (refer9.5.6)

(g) Sealingarounddoorsandwindows in fire-rated
walls (refer9.5.7)

(h) Fire-ratedjunctionsat the eaves (refer9.5.8)

(i) Top of fire-ratedwalls taken to undersideof non-
combustibleroofs(refer9.5.9)

(j) Intersectionof fire-ratedwalls withexteriornon-
ratedwalls (refer9.5.10)

NOTE: The information is not exhaustive and it is
envisaged that there are many more details that are
not covered. As long as the principlesdescribedare
followed, the typical details can be adapted to
achieve the required fire resistance in other
applications.

9.3 JunctionsbetweenBuildingElementswith
the SameFire Rating

9.4 MaintainingFire ResistanceUsingthe
CharringEffectof SolidTimber

9.4.1 AdditionalSolidTimberonly in
Junctions

Whereequallyfire-ratedelementsintersect,there is no
furtherconstructionrequired,other than to ensurethat
the fire-resistingliningsare installedin accordance
withmanufacturer’s recommendationsand that the
intersectionsare adequatelysealed (referFigure9).

Whentimberburns, it charsrelatively slowly fromthe
outsideat a predictablerate. This fact allows the use of
timberin lieuof fire-gradeliningsto protectthe
structuralmembersandmaintainthe fire resistanceat
intersections.

The timberusedto replacethe fire-gradeliningis in
additionto any structuralmemberwithinthe fire-rated
wall or floor. Theamountof timberrequiredis
dependenton the level of fire resistancenecessaryand
the typeof strengtheningusedat the relevant junction
(i.e. the additionof plasterer’s angle, intumescentsealer
or fibrecementlinings).Any timbergradeor species
(softwoodandhardwoodframing)can be used
providedit has a minimumaveragedry densityof 450
kg/m .

Additionalsolid timber(blocking,extra studsor
joists,etc) can be usedin lieuof fire-gradeliningsto
protectthe timberframe.

Figure15 shows typicaljunctionswhereonlysolid
timberhas beenusedin lieuof fire-gradeliningsto
maintainthe requiredfire resistance. The thickness
or numberof additionaltimbermembersrequired
for the differencein FRLis detailedwithinthe
figure.

NOTE: Although not mandatory under the BCA,
cavity barriers are recommended at many of these
intersections.(Refer4.7and9.8)

COMMENTARY: To maximise the time and cost
savings of MRTFC, it is generally desirable to erect
all of the timber framing (and preferably the roof)
before the installationof linings.Asa result,it is often
not possible to continue the fire-grade linings
throughintersectionsandotherconstructionjoints.

3

NOTE: The fire resistanceto be obtainedby the solid
timber is the difference between the FRL’s of the
intersecting elements (e.g. 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
90/90/90wallhasa differenceof60/60/60).

9 CONSTRUCTION PRACTICES -
FIRE
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9.4.2 AdditionalSolidTimberin Junctions
withFire-GradeLiningsEdge
Supported

Equivalentperformanceto the all timbersolution,
can be achieved by utilisinga reducedthicknessof
solid timberwithadditionalliningsupport.

Threemethodsfor strengtheningthe jointbetween
the fire-gradeliningsand timbercan be used, they
are:

(a) 35 x 35 mmplasterer’s anglefixed to the
timberand the fire-resistinglinings(refer

Figure16).

(b) Intumescentsealer in the gap formed
betweenthe endof the fire-resistinglining
and the timber. Intumescentsealermust
have resistanceequivalent to the highest
FRL requiredin the junctionandbe installed
in accordanceto the manufacturers
instructions(referFigure17).

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.

(c) A continuousbandof 6 mmfibrecement
throughthe junction.Wherecombinationof
fibrecementand fire-gradeplasterboardis
usedas the fire-gradelining,continuationof
the fibrecementthroughthe junctionis
sufficient.Alternatively, a stripof fibre
cement50 mmwiderthan the intersecting
wall or floorcouldbe used(referFigure18).

Studswithinthe fire-ratedwall shouldbe locatedso
that they providesupportto the fire-gradelining,as
wellas the stud in the intersectingwalls. Where
liningsare edgesupported,thesestudsshouldbe
positionedsuchthat their face is no furtherthan
flushwith the narrow face of studsin the
intersectingwall (i.e.no gap betweenthe studsin
two intersectingwalls).

NOTE: For informationon required support and
fixings of fire-grade linings, and using fire-rated
mineral wool to maintain fire resistance - refer to
manufacturer’s instructions.

FIGURE 15 - ADDITIONAL SOLID TIMBER IN JUNCTIONS

Wall
plate

Approved fire-grade
linings

Saw cut flooring or
stop flooring short of wall

Approved fire-
grade linings

Approved fire-
grade linings

Approved fire-
grade linings

Note: Studs are to be
positioned to evenly
support intersecting
wall studs and
fire-grade linings
i.e. edges of studs in
intersecting wall to be
on centre line or studs
in fire-rated wall.

FRL difference 30/30/30
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

Minimum timber thickness*

FRL difference 60/60/60
45 mm thickness required -
use 2 x 35 mm or 1 x 45 mm

FRL difference 90/90/90
90 mm thickness required -
use 3 x 35 mm or 2 x 45 mm

Wall
plate

Wall plate
(non fire-rated or
lower fire-rated wall
(non-loadbearing))

Joist
(non-fire-rated
or lower-fire-rated
floor ceiling)

Stud

Wall plate

Wall plate

*Additional to
structural
requirement

Stop wall lining
5 to 10 mm above
floor level and caulk gap

Stud

Stud

Stud

Fire-rated wall Fire-rated
wall
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FIGURE 16 - ADDITIONAL SOLID TIMBER WITH PLASTERER’S ANGLE EDGE SUPPORT

Wall
plate

Approved fire-grade
linings

35 x 35 mm
plasterer’s angle

35 x 35 mm
plasterer’s angle

35 x 35 mm plasterer’s angle

35 x 35 mm
plasterer’s angle

Approved fire-grade
linings

Approved
fire -grade
linings

Approved fire-grade
linings

Stud supporting both
lining and intersecting
wall stud, or positioned
no further than flush with
the narrow edge of the
intersecting wall stud

Wall
plate

Wall plate
(non-fire-rated or
lower-fire-rated wall
(non-load-bearing))

Joist
(non-fire-rated
or lower-fire-rated
floor/ceiling)

Stud

Wall
plate or
noggings

Studs are
not required
to be
continuous

Stop wall lining 5 to 10 mm above
floor level and caulk gap

Stud

Stud

Stud

Fire-rated wall Fire-rated wall

FRL difference 30/30/30
35mm thickness required -
use 1 x 35 mm or 1 x 45 mm

Minimum timber thickness

FRL difference 60/60/60
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

FRL difference 90/90/90
45 mm thickness required -
use 2 x 35 mm or 1 x 45 mm

FIGURE 18 - ADDITIONAL SOLID TIMBER WITH CONTINUOUS FIBRE CEMENT LINING

Wall
plate

Wall
plate

Approved fire-grade
linings

Fibre cement sheeting
continuous for wall height

Continuous fibre
cement sheeting

Approved fire-
grade linings

Approved
fire-grade
linings

Approved fire-
grade linings

Stud supporting both
lining and intersecting
wall stud, or positioned
no further than flush with
the narrow edge of the
intersecting wall stud

Wall plate
(non-fire-rated or
lower-fire-rated wall
(non-load-bearing))

Joist
(non-fire-rated or
lower-fire-rated
floor/ceiling)

Stop wall lining 5 to 10mm above
floor level and caulk gap

Stud

Stud

Noggings
to support
fire-grade
plasterboard

Stud

Wall
Plate or
noggings

Studs are not
required to be
continuous

Fire-rated wall Fire-rated wall

FRL difference 30/30/30
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

Minimum timber thickness

FRL difference 60/60/60
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

FRL difference 90/90/90
45 mm thickness required -
use 2 x 35 mm or 1 x 45 mm

FIGURE 17 - ADDITIONAL SOLID TIMBER WITH INTUMESCENT SEALER

Wall
plate

Wall
plate

Approved fire-grade
linings

Intumescent
sealer equivalent to
FRL of higher-rated wall

Intumescent
sealer equivalent to
FRL of higher-rated wall

Intumescent sealer
equivalent to FRL

of higher-rated wall

Approved fire-
grade linings

Approved
fire-grade
linings

Approved fire-grade
linings

Stud supporting both
lining and intersecting
wall stud, or positioned
no further than flush with
the narrow edge of the
intersecting wall stud

Wall plate
(non-fire-rated or
lower-fire-rated wall
(non-load-bearing)

Joist
(non-fire-rated or
lower-fire-rated
floor/ceiling)

Stud

Wall
plate or
noggings

Noggings or
top plate
to support
fire-grade
lining and
intumescent
sealer

Studs are not
required to be
continuous

Stop wall lining 5 to 10 mm above
floor level and caulk gap

Stud

Stud

Stud

Fire-rated wall Fire-rated wall

FRL difference 30/30/30
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

FRL difference 60/60/60
35 mm thickness required -
use 1 x 35 mm or 1 x 45 mm

FRL difference 90/90/90
45 mm thickness required -
use 2 x 35 mm or 1 x 45 mm

Minimum timber thickness
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99.5 JunctionsbetweenBuildingElements
withDifferent Fire Ratings

9.5.1 Non-Ratedor Lower-Fire-RatedWalls
IntersectingFire-RatedWalls

Figures19 and20 detailvariousstud
configurationsandmethodsto maintaincontinuity
of the fire-resistingliningsusingsolid timberor
solid timberandedgesupportsto linings.

In all cases, the wall’s surfacesare isolatedto
ensurethat the soundtransmissionlossof the wall
systemsare maintained.

Plasterer’s angles to
support sheet edge.

Additional solid timber
(refer fig 15,16,17 & 18)

Additional solid timber
(refer fig 15, 16, 17 & 18)

Additional solid timber
(refer fig 15, 16, 17 & 18)

Additional solid timber
(refer fig 15, 16, 17 & 18)

Additional solid timber
(refer fig 15, 16, 17 & 18)

Non or
lower-rated wall

Non or
lower-rated wall

Non or
lower-rated wall

Non or
lower-rated wall

Non or
lower-rated wall

Non or
lower fire-rated wall

Continuous fire
resisting lining

Leave last stud loose
until fire-resisting
lining is in place

Leave last stud loose
until fire-resisting
lining is in place

Thickness of timber as for
solid timber only detail (fig 15)
if no stud behind angle

Additional studs to
support linings

Additional studs to
support linings

Gap

Gap

Gap
FIGURE 19 -

NON-RATED OR LOWER-FIRE-RATED WALL
INTERSECTING FIRE-RATED

STAGGERED STUD WALL
(TYPICAL EXAMPLES)

19a

19c

19d

19e

19f

19b
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Fibre cement first layer
continuous through joint

Nogging at 600 mm
spacing where no studs
at intersecting wall

Fire-grade lining continuous
through joint

Nogging at 600 mm
spacing where no studs
at intersecting wall

20(a) - All fire grade linings continuous

Additional studs
to fix linings

Additional studs
to fix linings

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

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

30 MRTFC Class 2 & 3 - Design & Construction Manual

Additional Solid timber
(refer fig 15, 16, 17 & 18)

Additional Solid timber
(refer fig 15, 16, 17 & 18)

Non or lower-rated wall

Non or lower-rated wall

Non or
lower-rated wall Non or

lower-rated wall Non or
lower-rated wall
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Solid timber Ledger
(additional
solid timber)

Floor truss
I beam etc.

Additional solid timber
joists or ledgers to

maintain fire resistence

Reduced thickness if
fibre cement continued

through intersection

Fibre cement
may continue
through

Note: In all cases, floors must be able to collapse in
the event of fire and leave the separating wall intact.

Joist

Joist

Joist hanger
or angle

Joist hanger
or angle

Top chord m
supported off ledger

ay be

Joists to transfer load
from upper wall to

lower wall

Upper wall supported directly
off lower walls

Fire-grade linings
(all layers) must
continue through
intersection or solid
timber provided to
maintain fire resistence

FIGURE 21- INTERSECTIONS BETWEEN NON OR LOWER-RATED
SUSPENDED FLOOR AND DOUBLE STUD WALLS

21(b) - Joists perpendicular to separating walls21(a) - Joists paralled to separating walls

Caulking

Sawcut

Caulking

Sawcut

Caulking

Sawcut

Caulking

Sawcut

CaulkingCaulking

CaulkingCaulking

Caulking

Caulking
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Wherenonor lower-fire-ratedfloor/ceilingsystem
intersectsa fire-ratedwall, it is generallynot
possibleto continuethe fire-resistingelinings
throughthe junction.

The junctionmustbe designedto maintainthe fire
resistanceof both the wall and the floor/ceiling
system(if rated)at this intersectionpoint.

As withwall to wall junctions,solid timbercan be
usedto performthis function.The important
differenceis that the floor/ceilingmustbe
designedto rotateoff the wall in the event of a fire
burningthroughthe nonor lower-fire-rated
floor/ceilingsystemand leave the higherratedwall
intact(i.e. the upperwall can not be supportedoff
the floorframing).

9.5.2 Lower-RatedFloor/ Ceiling
SystemIntersectingFire-RatedWall
Nonor

Additional solid timber Additional solid
timber ledger

Additional joist to
maintain fire resistance

Joists/blocking
as necessary to
support wall above

Joists/blocking as necessary to support wall above

Solid timber blocking
between joists to
maintain fire
resistance

Fibre cement first
layer may continue
through joint

Fibre cement first
layer may continue
through joint

Floor trusses
may be supported
by top chord
off ledger

Hanger or
angle

Upper wall supported directly off lower wall

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.

Note: Upper wall must NOT be
supported off floor framing.

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 WALLNON OR LOWER-RATED

Caulking

Sawcut

Caulking

Sawcut

Caulking

Sawcut

Caulking

Caulking

Sawcut

Caulking

Thisabilityfor the floor to rotateoff is criticalto
maintainthe full resistanceof the fire-ratedwall.
Theuse of a joisthangeror a ledgerto the sideof
the wall will satisfythis requirement(referFigures
21 and22).

Unlessthe floor/ceilingsystemhas the samefire
resistanceas the wall, no structuralmemberis to be
continuousthroughthe wall.Wherepossiblefloor
joists,flooringand floorbeamsare to be supported
at the wall’s face.Flooringor otherconstruction
withinthe wall’s constructionmustbe separated
froman adjoiningdwellingor unit.

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

32 MRTFC Class 2 & 3 - Design & Construction Manual
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99.5.3 Non-AlignedFloors

Wherefloorsare non-aligned,no unique
constructionis required(i.e. any of the optionsin
Figures21 and22 couldbe used).

NOTE:Where platformfloor constructionis used
(i.e. floor joists supportedon 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.

9.5.4 Nonor Lower-RatedFloor/Ceiling
SystemIntersecting Fire-Rated
ExternalWalls

Thesedetailsare similarto thosefor floor/ceiling
systemsintersectinginternalfire-ratedwalls (refer
Figures21 and22). Theonlydifferencefor
externalwall junctions is that there is no needto
considersoundtransmission.The floorsmustbe
able to rotateoff the wall. Figure24 shows typical
examples.

Note:
Any of the floor
intersection
details for double
stud walls are
suitable for non-
aligned floors
(refer figures
21 & 22).

Note:
Staggered stud and
single stud walls
do not provide
satisfactory sound
performance where
floors are
non-aligned.

Additional
solid timber
to maintain
fire resistence

FIGURE 23 -
TYPICAL NON-ALIGNED FLOORS

(Cavity barrier not shown)

Caulking

Sawcut

Non or
lower-rated
floor/ceiling

Caulking

Sawcut

(b) Lightweight Clad External Wall

FIGURE 24 NON OR LOWER- RATED FLOOR /
CEILING TO FIRE-RATED EXTERNAL WALL

Sawcut

Sawcut

Additional
solid timber

Additional
solid timber

(a) Brick Veneered External Wall
(Cavity barrier not shown)
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9.5.5 Nonor Lower-RatedWall to Fire-
RatedFloor/CeilingSystem

Placementof liningsnormallyoccursafter the
frameinstallationis complete. Whenthisoccurs,
it is difficult to run the fire-gradeceilinglinings
(furringchannelsetc)over the top of the wall (refer
Figure25(a)).

Whereceilingliningsare not continuedacrossthe
wall, solid timbermustbe used(as for wall
intersections)to seal the void in the linings. The
top plateof the non-fire-ratedwalls can be
includedin the thicknessof timberrequired(refer
Figure25(b)).

NOTE: An alternativemethodis to fire rate the
wall to the samefire resistancelevel as the
floor/ceilingsystem.

Where fire-grade linings
are continuous, no
additional construction
is required

Blocking between
joist to fix wall

Non or lower-
fire-rated wall

Additional blocking
Fire-rated
floor/ceiling
system

FIGURE 25 -
NON OR LOWER-RATED WALL
INTERSECTING FIRE-RATED

FLOOR/CEILING SYSTEM

FIGURE 26 -
NON OR LOWER-RATED BEAM OR BEARER

SUPPORTED BY FIRE-RATED WALL

(a) Ceiling Linings Continuous

(b) Timber Blocking to Seal Void

9.5.6 Lower-RatedBearers or Beams
Supportedby Fire-RatedWall
Nonor

Wherebeamsor bearershave a lower fire resistance
than their supportingwall, then(as for floor
systems),they mustbe designedto rotateoff the
wall in the event of a fire. Figure26 details
methodsof connectingbeamsor bearersto fire-
ratedwalls.

Bottom plate

Bottom plate
upper wall

Top plate lower wall

Nogging

Additional
solid timber
joist

Bearer

Slope top of bearer
to allow rotation in the
event of collapse

Compressed
mineral wool

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 plates

Bearer

Fire-grade lining
sealed against bearer

Posts/studs directly
below to support
bearer

(b) - Plan view
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99.5.7 SealingAroundDoorsandWindows in
Fire-RatedWalls

Thereare many instanceswheredoors,windows or
similarconstructioncan penetratethroughfire-
ratedwalls.Examplesincludedoorsor windows
throughexternalwalls, entrancedoorsto a unit
froma corridoror a door in a loadbearinginternal
wall whichis requiredto be fire resistant. These
penetrationsmustbe designedandbuilt to
maintainthe fire resistanceand restrictthe passage
of smoke, heat,gasesas wellas flameintoany wall
cavity.

Protectioncan be providedby:-

(a) Fire-GradeLining

The easyway to ensurethat fire resistanceis
maintainedis to continuethe fire gradelinings
aroundthe opening. The thicknessandnumberof
liningsare identicalto what is usedon the wall.
Figure27 detailsa sectionthroughtypicaldoor
opening.

FIGURE 28 - SACRIFICAL TIMBER
PROTECTION AT DOOR OPENING

a) FRL 60 / - / - or 60 / 60 / 60

b) FRL 90 / - / - or 90 / 90 / 90

Fire-grade
lining

Fire-grade
lining

Architraves
optional

Architraves
optional

Architraves
optional

Architraves
optional

Door jambs are
not included in
fire resistance
calculations

Door jambs
are not
included in
fire resistance
calculations

FIGURE 27 - FIRE GRADE LININGS
PROTECTION AT DOOR OPENING

a) FRL 60 / - / - or 60 / 60 / 60

b) FRL 90 / - / - or 60 / 60 / 60

(b) AdditionalTimber

Wherethere is an exposedtimberframe,additional
sacrificial timbercan be usedto provideprotection.
The total thicknessof the timberis to be as per
Table7.

FRL Total Timber Examples
Thickness (mm)

60 / - / - 30 Window Opening: Timber
or reveal (19 mm) plus
60/60/60 35 mm sacrificial stud or

lintel equals 54 mm >
30 mm OK

90 / - / - 50 Door Opening: Timber
or reveal (19 mm) plus
90/90/90 35 mm sacrificial stud or

lintel equals 54 mm >
50 mm OK

�

�

TABLE 7
TIMBER THICKNESS FOR DIFFERENT FRL

Fire grade
lining

Fire grade
linings

Use the minimum
thickness of door
jambs in char
calculations

Use the minimum
thickness of door
jambs in char
calculations

The timberthat can be usedas protectionmusthave
no loadbearingfunction,e.g. timberreveal, framing
usedto locatewindow opening,additional
sacrificial timber. Timberframingsuchas lintelsor
studsat the sideof openingsare structuraland
cannotbe usedin the calculation.

Sacrificial timberis requiredto be full thickness,
widthand lengthof opening(referFigure28).

NOTE: Where fire-rated doors and door frames
are used, the protection offered by the door frame
willbesufficient.
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(c) ClosingCavities in BrickVeneerWalls

In additionto the constructionfor the protectionof
the timberframedescribedin (b) it is necessaryto
closethe cavity formedbetweenthe timber
framingandbrickveneer. Thiscan be doneby the
additionof timberblockswhichare to the
thicknesslistedin Table7 andare the full width
and lengthof the cavity.Alternatively, fire-
resistingmineralwool to the appropriatefire
resistancecan be used.

NOTE: When installing these products moisture
penetration must be considered. Timberblocks or
Mineral Wool generally require a flashing or
damp proof course placed between them and the
brickwork.(ReferFigures29&30).

Where conventionalwindowsills are constructed
in brick veneerwalls,fire-resistingblockingto the
windowsill isnotrequired.

DPC

Sealant

FIGURE 30 - WINDOW OPENING IN FIRE-RATED BRICK VENEER WALL

Flashing

Allow 10-12 mm
space

Note: Refer Table 7
for thickness of
blocking in cavity

DPC

Sealant

Gap not required
to be filled

Flashing

Weep holes in
this course

FIGURE 29 - SACRIFICAL TIMBER
PROTECTION AT DOOR OPENING

9.5.8 Fire-RatedJunctionsat the Eaves

(a) Boxed Eaves (Fire-RatedinternalWalls
betweenunitsare taken up to Roof)

Wherefire-ratedwalls are extendedto the
undersideof a non-combustibleroof,anda void is
formedby the slopeof the rafterand the horizontal
soffit, thisvoid mustbe properlysealedto provide
fire separationwithinthe eaves space(referFigure
31).

This is best achieved by fixingfire-gradeliningsto
bothsidesof additionalframingcut to suit the
profile of the roofslope,and tightlybuttedto the
fasciaboard. Fire-gradeliningsshouldbe the same
as for fire-ratedwalls either:-

• 1 x 16 mmfire-gradeplasterboardor 1 x 13 mm
fire-gradeplasterboardplus6 mmfibrecement
for a FRL60/60/60or -/60/60;and

• 2 x 13 mmfire-gradeplasterboardor 1 x 16 mm
fire-gradeplasterboardplus6 mmfibrecement
for a FRL90/90/90or - /90/90.

(b) OpenEaves

Whereeaves are openor whereeaves soffit linings
are fixed to rafteror trussprojections,there is no
requirementto providefire separationat the eaves.

NOTE: The intent of blocking the void formed at
the eaves is to restrict the travel of fire through
hiddenpassages.

CO
NS

TR
UC

TIO
N

PR
AC

TIC
ES

- F
IR

E

9

36 MRTFC Class 2 & 3 - Design & Construction Manual



CO
NS

TR
UC

TIO
N

PR
AC

TIC
ES

-F
IR

E

9

No fire separation
requirements in
eaves space

Non-combustible lining
minimum 6 mm thickness

Fire-rated
external wall

Ceiling resistant to
incipient spread of fire

Fire-rated wall

Additional framing with
fire-grade lining, number and
thickness of layers as per certified
fire-rated walls between units

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

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

Non-fire-rated external wall

Fire-rated wall extended
to underside of roofing

Non-fire-rated ceiling

Fire-rated wall

Vertical DPC
(to protect timbers)

FIGURE 31 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED WALL

AND NON-FIRE-RATED EXTERNAL WALL
WHERE THE CEILING IS NON-FIRE-RATED

FIGURE 32 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED INTERNAL WALL,

FIRE-RATED EXTERNAL WALL AND INCIPIENT SPREAD OF FIRE CEILING
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(c) Fire-RatedExternalWalls and Incipient
Spread-of-FireCeiling

Where fire-rated walls stop at the underside of a
ceiling with resistance to Incipient Spread-of-Fire
and the external wall is fire-rated, there is no
requirement to block off the eaves (refer Figure 32).

(d) Non-RatedExternalWalls and Incipient
Spread-of-FireCeiling

Wherethe externalwall is non-fire-rated,fire
separationmustbe providedat the eaves (refer
Figure33).

Wherefire-ratedwalls are carriedup to the
undersideof non-combustibleroofsheeting,the
onlymembersallowedto travel throughor over the
fire-ratedwall are roofbattens. TheBCAlimits
the sizeof thesebattensto 75 x 50 mm. Other
memberssuchas roof trussesand roofbeams
cannotpass throughor over a fire-ratedwall.

Thecavity formedabove the wall, betweenthe
roofbattensandnon-combustibleroofcladding
(tilesor sheet roof)mustbe filledwithfire-
resistingmaterial(e.g.mineralwool)

. Alternatively, solid timbercan be used:- 45
mmthickfor FRL60/60/60and90 mmthickfor
FRL90/90/90.

9.5.9 Top of Fire-RatedWall taken to
Undersideof Non-CombustibleRoofs

(referFigure
34)

Non-fire-rated
external wall

Ceiling resistant to
incipient spread-of-fire

35 mm thick timber
fire-stop or 6 mm thick
non-combustible
lining

Fire-rated wall

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

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

Vertical solid timber in cavity to form
fire-resisting construction joint

Vertical DPC

FIGURE 33 -
EAVES DETAIL AT THE JUNCTION BETWEEN FIRE-RATED INTERNAL WALL,

NON-FIRE-RATED EXTERNAL WALL AND INCIPIENT SPREAD-OF-FIRE CEILING

FIGURE 34 -
JUNCTION FORMED BETWEEN TOP

OF FIRE-RATED WALL AND UNDERSIDE OF
NON-COMBUSTIBLE ROOF CLADDING

NOTE: It is generallyacceptedthat sound-ratings
are not requiredfor fire-ratedwalls in ceiling
spaces,therefore,thesewalls needonlybe single
studconstruction.

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
ceiling

Fire-rated wall

Ledger to
support ceiling
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99.5.10 Intersectionof Fire-RatedWallswith
ExteriorNon-RatedWall

Internalfire-ratedwalls are requiredto continue
until they abut the insidesurface of the exterior
cladding. Figures35 and36 describevarious
methodsthat can be usedfor brickveneerand
lightweight-cladbuildings.

The timberthicknessis dependenton the FRL
requiredand the reinforcementused(refer9.5.1
and9.5.2).

NOTE:Where thecavityis bridged ensure that the
effect of moisture ingress is accountedfor. Timber
blocks in these locationsshouldhave damp-proof
course between the timber and the masonry.
Where this is not possible, preservative treated
timber should be used. Mineral wools should be
wrappedinplasticora damp-proofcourseused.

Additional studs to support wall linings

Fire-grade
lining

Compressed fire-resisting
mineral wool to fill any voids in
external cladding (e.g. lapped
weatherboards on battens)

Refer 9.4.1 for
stud thickness

Cladding

Breather
type
sarking

Note:
Top and bottom plate to external
wall not to continue across
fire-rated wall

Mineral
wool

FIGURE 36 -
JUNCTION BETWEEN FIRE-RATED

INTERNAL WALL AND NON-FIRE-RATED
BRICK VENEER EXTERNAL WALL

FIGURE 35 -
JUNCTION BETWEEN FIRE-RATED

INTERNAL WALL AND NON-FIRE-RATED
LIGHTWEIGHT-CLAD EXTERNAL WALL

Additional studs to
support wall linings

Fire-grade lining

Compressed mineral
wool to fill cavity

Vertical DPC

(b) - Cavity filled with mineral wool

Wall plate not to be continuous
across separating wall

DPC and
fire-stopping
if required

Fire-grade linings continued
through to brickwork

(c) - Fire-grade linings
continued across cavity

Wall plate not to be continuous
across separating wall

Additional studs to
support wall linings

Fire-grade lining

Solid timber blocking

Vertical DPC

(a) - Cavity blocked with timber

Wall plate not to be continuous
across separating wall
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9 9.5.11 IntersectionbetweenInternalWalls
andExternalWallswithSameRating

9.6 Fire-Stopping– Deemed-to-SatisfyMethod

9.6.1 General

Wherefire-ratedinternalwalls intersectwithfire-
ratedexteriorwalls having the samefire-rating,the
onlyrequirementis that the fire-resistinglinings
mustbe closelybuttedor sealedwithfire-grade
sealantto maintainthe fire resistance.

BCA:SpecC3.15

Wherethe fire-gradeliningsin fire-resistingwall or
floor/ceilingsystemsare breachedby services,the
BCArequiresthesepenetrationsto be fire-stoppedso
that the fire resistanceis maintainedduringa fire. Fire-
stoppingmaterialsmustbe usedto closea gap or
imperfectionof fit betweena serviceanda fire-
resistingsystem,componentor constructionin a
building. They are requiredto be an equivalent fire
resistanceto the elementthathas beenbreached.

Thereare two ways of satisfyingthe requirementsof
the BCAwithrespectto fire-stopping:-

(a) Use the BCA’s deemed-to-satisfymethodas
describedin this section.

(b) Usemanufacturer’s certified systemsandmaterials
(referSection9.7)

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

• fire-stopped
• kept to a minimum
• kept as smallas practicable
• designedin a way whichwill allow thermalor

shrinkagemovementto be cateredfor.

NOTE:Cavitybarriers are recommendedat these
intersections(referSection9.8).

NOTE:It is stronglyrecommendedthatno service
pipes or electrical wiring be contained in the
cavityof wallsbetweensole-occupancyunits. It is
recommendedthatservicesare placedinnon-fire-
rated walls contained within the unit or behind
false walls battened out in front of fire-rated
walls. Where penetrations for services through
linings of walls separating dwellings or units
cannot be avoided, the integrity of the wall must
be maintained for both fire resistance and sound
insulation.

Thedeemed-to-satisfymethodsdescribedin the
BCAare acceptablefor fire-ratedwall and
floor/ceilingsystemsbut not for penetrationsin
incipientspread-of-fire ceilingsandpipesthat
containflammableliquidor gas.

Thematerialsusedfor the fire-stoppingof service
penetrationsmustbe oneof the following:-

• concrete
• high-temperaturemineralfibre
• high-temperatureceramicfibre

Fire-stoppingmaterialmustbe packed into the gap
betweenthe serviceandwall, flooror ceiling.
Whenusinga fire-resistingproduct,it is necessary
to refer to the manufacturers’instructionsfor
correctinstallationprocedures. Thematerialmust
be compressedto the samedegreeas usedin the
relevant fire test.

Pipesthatpenetratea cavity in a fire-ratedwall or a
cavity in a floor/ceilingsystemmustbe adequately
supportedandpacked in the cavitywitha fire-
stoppingmaterial. The fire-stoppingshouldbe a
thicknessof 25 mmall roundthe servicefor the full
lengthof the penetration(referFig 38) . The fire-
stoppingshouldalsobe restrainedindependentlyof
the serviceandpreventedfrommovingor parting
fromthe surfacesof both the serviceand the wall,
flooror ceiling.

Plumbingfittingsshouldpreferablynot be back-to-
back.Wherethis is unavoidablea fire-grade
plasterboardbaffle mustbe provided
(referFigure37).

All pipesmustbe kept clearof the fire-gradelinings
andbafflesandnot be connectedto the adjacent
wall’s construction.Pipesmustnot be supportedby
wall liningmaterial.

A metalpipe that is not normallyfilledwith liquid
mustnot penetratea fire-ratedwall, flooror ceiling
within100mm(at the pointwherethe liningis
penetrated)of any combustiblematerialsuchas a
stud, joistor roofmember.

NOTE:Where deemed-to-satisfysolutionsare not
acceptable, manufacturer’s certified systemsmust
beused.(Refer9.7)

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
theelementinwhich it isplaced.

9.6.2 Fire StoppingMaterials

9.6.3 Plumbing

40 MRTFC Class 2 & 3 - Design & Construction Manual
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9Metalpipeswhichpenetratea fire ratedwall must
be madeof:-

a) copperalloy or stainlesssteelwitha wall
t icknessof at least1 mm;or

b) cast ironor steelwitha wall thicknessof at
least2 mm.

h

An openingin fire-gradeliningfor a metalpipe
must:-

a) be neatlyformed,cut or drilled;and
b) be no closerthan200mmto any other

servicepenetration;and
c) accommodateonlyonepipe.

A metalpipemustnot be laggedor enclosedin
thermalinsulationover the lengthof its penetration
of a fire-ratedwall, flooror ceilingunlessthe
laggingor thermalinsulationis a recognisedfire-
stoppingmaterial.

All gaps betweenthe metalpipeand the wall, floor
or ceilingsheetingit penetratesmustbe fire-
stopped(referFigure38).

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

300 mm Flexible wet area
sealant

Acoustic insulation
between plumbing
fixtures and fittings

Fire-grade linings

Resilient mounts

Timber battens

300 mm

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

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

Flexible wet area
sealant

Acoustic
insulation

Timber support
battens

100 mm
minimum

If a pipe(metalor UPVC)penetratesthe floorof a
sanitarycompartment:-

a) the openingmustbe neatlyformedandno larger
than is necessaryto accommodatethe pipeor
fitting;and

b) the gap betweenthe pipeand floormustbe fire-
stopped.

9.6.4 SwitchesandOutlets

If a non-fire-ratedelectricalswitch,outlet,socket
or the like is accommodatedin an openingor recess
in a wall or ceiling:-

a) it shouldnot extendbeyondhalf the overall
thicknessof the wall

b) the gap betweenthe serviceand the wall, floor
or ceilingsheetingmustbe fire-stopped.

If switchesor outletsare back-to-back(i.e.within
300mmhorizontallyor 600mmverticallyof a
servicein the oppositeface) theneither:-

a) the cavity immediatelybehindthe servicesmust
be framedandpacked withfire-stopping
material,or

b) the backandsidesof the servicesmustbe
protectedwithfire-gradeliningidentical
withandof the samethicknessas that through
whichthe servicespenetrate.Figure39
illustratesa baffle betweennon-fire-rated
poweroutlet installations.
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FIRE-STOPPING OF A PIPE PENETRATION

Fire-grade
linings

25 mm thick
mineral wool
around pipe

Fire-grade sealant
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300 mm
min.

300 mm
min.

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

linings

Gap between baffle and opposite
studs in staggered stud walls

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

FIGURE 40 -
WIRE PENETRATION OF CEILING

FIGURE 41 -
FIRE-RATED PIPE COLLAR

9.6.5 Wires andCables

9.7 Fire Stopping- Manufacturer’s Certified
SystemsandMaterials

9.7.1 PVCPipePenetrationsthrough
Ceilings

If a wireor cable,or clusterof wiresor cables
penetratesa fire-ratedfloor, wall or ceiling,the
openingmustbe neatlyformed,cut or drilledand
be no closerthan50 mmto any otherservice
opening.

Theopeningmustbe no larger in cross-sectional
area than:-

a) 200mm if onlya singlecableis
accommodatedand the gap betweencableand
wall, flooror ceilingis no widerthan15 mm;or

b) 500mm in any othercase.

Thegap betweenthe serviceand the wall, flooror
ceilingsheetingmustbe fire-stopped(referFigure
40).

An alternative methodis to use manufacturer’s certified
systemsto fire stoppenetrationsin fire-ratedwalls of
floor/ceilings.

Wherea PVCpipepenetratesa fire-ratedceiling,
intumescentpipecollarsshouldbe used.These
mustbe installedin accordancewith
manufacturer’s instructions(referFigure41).

2

2

NOTE: Certified systems generally use intumescent
sealers which expandwhenexposedto fire conditions
andcloseoff anygapsin liningsetc.

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

Recess
1st block to
accommodate
wiring

Additional support
framing if required

PVC pipe

Fire-grade
plasterboard
ceiling

Intumescent
collar
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99.7.2 Fire-RatedElectricalOutlets

It is recommendedthat fire-ratedelectricalboxes
be usedfor all poweroutlets,light fittingsand
switches,whichare installedin any fire-ratedwall,
or ceiling(referFigure42).Thesemustbe
installedin accordancewith the relevant
manufacturer’s instructions.

9.8 CavityBarriers

CavityBarriersare obstructionswhichshouldbe
placedin concealedair spacesin fire-ratedsystemsto
limit the spreadof smoke andhot gases.They are not
mandatoryunderthe BCA,but are a recommended
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 elements in 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 gasescouldget
into these cavities and possibly travel through these
voids. As an extra precautionand to limitdamage to
the entire structure, it is recommended that cavity
barriers are placed within these voids at regular
intervalsto limitthisspreadof fire andhotgases.

9.8.1 MaterialsUsedas CavityBarriers

9.8.2 Locationsfor CavityBarriers

Thereis no FireResistantLevel applicableto cavity
barriers. Solidtimber, plywood,particleboard,
plasterboardor mineralwool can be used. The
timberframeitselfcan alsobe used.

Generally, barriersshouldbe providedat the
cornersof eachcompartment,i.e. intersectionof
floorsandwalls or walls to walls (referFigure43).

NOTE: Some of the materials used to form cavity
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
woolsbeused.
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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

FIGURE 43 - CAVITY BARRIER LOCATIONS

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU

SOU
SOU

STORE
NOT AN

SOU

STORE
NOT AN

SOU

SOU SOU

SOU
SOU

Followingare typicaldetailsshowingwherecavity
barriersshouldbe installed:-

• Junctionbetweenfire-ratedfloorand fire-rated
internalboundingwalls (Figures44, 45 and46)

• Non-alignedfloors– (Figure47)
• Junctionbetweenfire-ratedinternalbounding

walls – (Figure48)
• Junctionbetweenfire-ratedfloor/ceilingand

fire-ratedexternalwall - (Figure49)
• Junctionbetweenfire-ratedinternalwalls and

fire-ratedexternalwalls – (Figures50 and51)
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Fire-rated floor/ceiling

Joists not continuous
between units

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

between units

Joists Joists

Solid Timber Cavity Barriers
(either continuous member or blocking between joists

Fire-rated wall

Fire-rated wall

Cavity barrier
(mineral wool)

Cavity barrier
(mineral wool)

Fire-rated floor/ceiling

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

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

For acoustic reasons the
flooring should not be

continuous between units

FIGURE 44 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED FLOOR AND

EQUALLY-FIRE-RATED INTERNAL BOUNDING WALLS - JOISTS PERPENDICULAR TO 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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9

Joists
parallel
to wall

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

Joists

Fire-rated
floor/ceiling

Fire-rated
floor/ceiling

Fire-rated
wall

Continuous
stud

Cavity barrier
between nogging
(mineral wool)

Timber plate
bolted to wall

Joist hanger

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).

Sole-Occupancy Unit

Sole-Occupancy Unit

Public
Space
or
SOU

Fire-rated wall

Cavity barrier
(mineral wool)

Fire-grade linings

FIGURE 46 -
CAVITY BARRIERS AT JUNCTION BETWEEN

FIRE-RATED FLOOR AND FIRE-RATED
INTERNAL BOUNDING WALLS

- JOISTS CHANGE OF DIRECTION

FIGURE 47 -
CAVITY BARRIERS AT JUNCTION BETWEEN

FIRE-RATED FLOOR AND FIRE-RATED
INTERNAL BOUNDING WALLS

- NON ALIGNED FLOORS

FIGURE 48 -
CAVITY BARRIERS AT JUNCTION BETWEEN
FIRE-RATED INTERNAL BOUNDING WALLS
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9
Cavity barrier (mineral wool) and DPC

Joints parallel to wall

Fire-rated floor/ceiling

Continuous plate or blocking between joists

Fire-rated external wall

Studs to support
wall linings

Mineral wool

Studs to form
cavity barrier

Fire grade lining

Fire-rated
wall

Fire-rated external cladding

Breather type building paper

Double stud or
staggered wall stud

FIGURE 49 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED FLOOR/CEILING

AND FIRE-RATED EXTERNAL WALL - BRICK VENEER

FIGURE 50 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED INTERNAL WALL AND

FIRE-RATED LIGHTWEIGHT-CLAD EXTERNAL WALLS

46 MRTFC Class 2 & 3 - Design & Construction Manual
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or to maintain fire resistance
(where FRL’s are different).
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Fire-grade lining

Cavity barrier
(mineral wool)

Solid timber or mineral wool
to act as cavity barrier

Vertical DPC

Additional studs to support
wall linings

Additional studs to support
wall linings

Fire Rated Wall

Mineral wool
cavity barrier

timber cavity barrier

Fire Rated
Wall

FIGURE 51 -
CAVITY BARRIERS AT JUNCTION BETWEEN FIRE-RATED INTERNAL WALLS

AND FIRE-RATED BRICK VENEER EXTERNAL WALLS

Options for staggered studs

MRTFC Class 2 & 3 - Design & Construction Manual 47



CO
NS

TR
UC

TIO
N

PR
AC

TIC
ES

- S
OU

ND
CO

NT
RO

L10

10.1 General

10.2 PrincipalMethodsto Improve Sound
TransmissionLoss

10.2.1 Isolation

Any wall or floor, whichseparatesonesole-occupancy
unit fromanother, mustprovideadequateresistanceto
the passageof sound.

Thereare two typesof soundwhichneedto be resisted.
Theseare:-

(a) fromairbornesourcessuchas speech,musical
instrumentsand loudspeakers and

(b) fromimpactsources,suchas footstepsand the
movingof furniture.

Thissectiondescribesmethodsand the associated
buildingpracticesthat can assist in achievingand
maintainingadequatesoundinsulation(sound
transmissionloss).

Oneof the mosteffective ways of increasingsound
transmissionloss is to isolatethe opposingwall
surfacesor to separatethe floorfromthe ceiling
(i.e. no structuralcouplingsbetweenthe layers).

For lightweightwall construction,thereare several
practicalways of reducingmechanical
connectionsbetweenwall surfaces. Theseinclude
staggeredstuds,separaterows of studs(double,
dualor twinwalls)or a singlerow of studswith
resilientmetalchannelsor mountsto supportthe
wall linings(referFigure52).

For floor/ceilingsystemsthe use of independent
supportedceilings(resilientchannelsor mounts)
willprovide this isolation(referFigure53).

NOTE: Structural connectionsbetweenthe layers
allows sound vibrations to transfer through the
structure, equivalentofanelectricalshortcircuit.

10.2.2 Mass

An increasein transmissionloss is expectedwith
increasingmass. Theheavier the panel, the less it
vibratesin responseto soundwaves. Lesssound
energy thereforeradiatesfromthe otherside.

An increasein masscan be achieved eitherby
increasingthe material’s thicknessor by selecting
densermaterial,e.g. fibrecementliningsinsteadof
plasterboard.

10 CONSTRUCTION PRACTICES -
SOUND CONTROL

Thegeneralruleusedfor lightweightsystemsis
that for eachdoublingof the surface mass,
transmissionlosswill increaseby approximately6
dB.

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

FIGURE 52 - WALL SYSTEMS

(a) Double studs

(b) Single stud with
resilient channel
or mount

(c) Staggered studs

FIGURE 53 - RESILIENT SUPPORT
FLOOR/CEILING SYSTEM

48 MRTFC Class 2 & 3 - Design & Construction Manual
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resilient mounted channels
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10.2.3 Absorptive InsulationMaterial

10.3 SoundControl by BuildingDesign

10.3.1 RoomLayout

10.3.2 PublicCorridors

Fillingthe wall or ceilingcavitywithabsorptive
insulationmaterial(cellulosefibre,glassfibreor
mineralwool)can increasethe transmissionloss
substantially, especiallywhenthe cavity is large.

Thesound-absorbingmaterialshouldbe a
minimumof 50 mmthickanda minimumdensity
of 12 kg/m . Insulationthicker than two-thirdsof
the overallcavitydepthprovideslittleadditional
increasein Rw rating.

Thereare many aspectsof the buildingdesignthat
couldassist to improve soundtransmissionloss
withoutthe needfor any additionalconstruction. The
followingprinciplesshouldbe consideredduringthe
designof a building.

Oneof the simplestmeansof controllingsoundis
to isolatesoundsourcesfromsensitive receiving
areas(refer6.3.1andFigure13).

Publiccorridorscouldserve as soundbuffer zones
betweenapartments,however doorsintocorridors
oftenpermitsoundto intrude,especiallyif the
doorsare poorlysealed,with large gaps at the
bottom. To improve soundproblemsassociated
withcorridors:-

(a) seal arounddoors

(b)offsetdoorsalongthe corridorand / or

(c) addsound-absorbingmaterialsto the surfaces
withinthe corridorto reducenoisereflection.

3

NOTE: Adding absorptivematerial to the cavity
is beneficial only if structural connections
between the surfaces do not transmit the
vibrational energy. For example, adding
insulationbetween the studs of a single stud wall
(a timber stud wall with linings attached directly
to both faces of the studs) has little effect because
it does not alter the dominant transmissionpath,
throughthestuds.

10.3.3 Windows

10.3.4 Doors

Thereare two formsof soundproblemsassociated
withwindows.

a) airbornesoundfromoneunit to the next, and

b) soundfromoutside.

Locatingwindows so that they do not face noisy
areasandprovidingadequateseparationbetween
windows in adjoiningunitswill improve the sound
transmissionloss.

Wherenoiseis unavoidable,oneor a combination
of the followingwill enhancethe sound
performanceof the windows:-

(a) use thicker or laminatedglass

(b) reducethe window area

(c) use doubleglazing

(d) provide weatherstrippingof windows

(e) use fixed glazingin lieuof openingwindows.

Sound-ratedwalls maybecomeineffective by the
inclusionof a doorwithinthe wall. Generally,
doorsdo not have the sametransmissionlossas the
wall andmaybecomethe dominantsoundpath.

Wheresoundcontrolis desired,solidcoredoors
shouldbe used.Doortopsandsidesshouldhave
gaskets withsoftweatherstripping.Threshold
closuresat the bottomof the dooror air sealswill
also reducesoundtransmission.

Slidingdoorsshouldbe avoidedwhereoptimum
soundcontrolis expected.

NOTE: Windows normally have a lower sound
transmissionlossvaluethanthe surroundingwall,
even when closed. Many high sound-rated wall
systems have become ineffective by the windows
beingthedominantsoundpath.

MRTFC Class 2 & 3 - Design & Construction Manual 49
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10.4 SoundLeaks

10.5 Services

10.5.1 ElectricalandOtherWiringOutlets

Soundleakscan easilyoccurin sound-ratedsystems.
Thiscouldbe at the peripheryof walls and floors,
wherecaulkingis absentor improperlyinstalled,or
wherea hole is madefor electricityor plumbing
servicesetc.

Thehigherthe acousticalisolationrequired,the more
importantit is to eliminateall soundleaks.

To reducesoundleaks:-

(a) all holesand fissuresin a wall or floormustbe
thoroughlycaulked

(b) all windows anddoorsmustbe tightlyweather
stripped(i.e. sealed)and

(c) holesfor servicesproperlyrepaired.

The locationanddetailingof servicesare two of the
most importantconsiderationsin controllingsound
transmissionin residentialbuildings.

Generally, servicesor servicespenetrationsshouldnot
be locatedin walls between units. Plumbingand
electricalservicesshouldpreferablybe installedinto
internalwalls of the unit, serviceshafts,or falsewall
constructionon the face of sound-ratedwall (refer
Figure62a).

Gapsaroundelectricalandotherwiringoutletsare
a commonproblem,especiallywhenthe outlets
are back-to-back,referFigure54. One
recommendedsolutionis to offset the outletsas
shown in Figure55, (i.e. outletsin oppositefaces
not betweenthe samestuds).

Offsettingis especiallyeffective whenthe wall is
filledwithsound-absorbingmaterial.

NOTE: Sound leaks can significantly reduce the
effectivenessof a system. A wallwitha potentialRw
of 60, which has a hole of only 0.001% of the total
wallarea (10x 10 mmhole in a 2.4 x 4.2 m wall),can
be reducedto an effectiveRw of 50. As the holearea
increases, eventually the rating will be determined
entirelyby theholearea.

RuleofThumb: If a constructionis not airtight,then
there is a goodchanceit is not ‘sound-tight’because
if air canpass from oneroomto the other, thensound
willalsobe transmitted.

NOTE: Gaps and holes usually permit only high-
frequencysoundto pass through.Sound-absorbing
materialismosteffectiveathighfrequencies.

Whereback-to-backpowerpointscannotbe
avoided,blockingpanelssimilarto thoserequiredto
maintainfire resistanceprovidessomesound
insulation. Thesepanelshowever are generallyless
effective thanoffsetting(withinsulation),and
expensive to construct(referFigure56).

Bad

Good

FIGURE 54 -
BACK-TO-BACK POWER POINTS

FIGURE 55 -
OFFSET POWER POINTS IN

DOUBLE STUD WALLS WITH INSULATION

50 MRTFC Class 2 & 3 - Design & Construction Manual

Not more than one
electrical recess in each wall face

between any two studs
Fire grade
plasterboard baffle

Gap between baffle and opposite
studs in staggered stud walls

FIGURE 56 -
BLOCKING PANELS TO IMPROVE

SOUND TRANSMISSION LOSS
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10.5.2 Plumbing

Pipesshouldbe isolatedfromthe structureusing
resilientsleeves andhangers,and flexible
connections. Wherepipespenetratesound
barriers,the holesshouldbe carefullysealed.
Contactwith lightweightsurfaces (whichradiate
soundeasily),mustbe avoided.

As withothersoundsources,the layoutin the
buildingis importantfor controlof plumbing
noise. Wherepossible,pipesshouldnot be
installedin walls or in floor/ceilingsystems
adjoiningareaswherequiet is importantto the
residents. In criticalsituationspipesshouldbe
enclosedin serviceshafts incorporatingsound-
absorbingmaterialson the inside.

Generally, to reduceplumbingnoise:-

(a) do not installplumbingfixturesback-to-
backin sound-ratedwalls

(b)all openingsmadein wall and floorsurfaces
for plumbingpenetrationsshouldbe sealed to
ensureoptimumacousticintegrity

(c) piperunsshouldbe designedwithswingarms
so that expansionor contractioncan occur
withoutbinding

(d)verticalpipe travel shouldbe carriedout in a
serviceshaft, locatedin bathrooms,laundries
or kitchens(never in bedroomsor lounge
rooms)

(e) whereplumbingservicesare requiredon
sound-sensitive walls, a falsewall shouldbe
built in frontof the fire andsound-ratedwall
and the plumbingplacedinto this falsewall.

Differentpipematerialstransmitsoundenergy
differently. For supplysystems,plasticpipesare
significantlyquieterthan the copperpipes. The
oppositeoccursfor waste systems,wheremetal
pipesprovidebettersoundperformancethan
plasticpipes. Whenpipesandwastesare resilient
mountedthere is littledifferencebetweenthe
performanceof the differentmaterials.

NOTE: Plumbing noise is almost always
transmitted as structure-borne vibrations which
eventuallyradiate from lightweightsurfaces.The
mostcommonerror is to connectthewatersupply,
waste pipes and other fixtures rigidly to a
neighbouringunitstructure.

NOTE: Where pipe noise is a problem, adding
extra linings or insulation will reduce the noise,
but fixing linings to resilient metal channels is
more effective. This provides some margin for
error if construction results in accidental solid
contactbetweenpipesandstructure.

10.6 Floor/CeilingSystems

In the designof floors,both impactandairbornesound
shouldbe controlled.

For many floors,the maincauseof soundtransmission
is throughthe structuralconnectionsbetweenthe
surfacesof the floorand the ceilingbelow. For
maximumsoundtransmissionloss, the floorand
ceilingsurfacesshouldbe separated. Providing
independentjoists to supportthe ceilingwouldbe the
best solution. Thiscouldbe usedin bathroomsor
laundries,wheredropceilingsare traditionallyusedto
allow for plumbing.

Wherean independentframingsystemis not possible,
the use of resilientchannelsor mounts,to attachthe
ceilingliningsto the bottomof the floor joists is the
next bestalternative.

If rigidstructuralconnectionsbetweenthe surfacesare
avoided,addingabsorptive materialto the spaces
betweenthe floor joistscan furtherimprove sound
transmissionloss.

Soundtransmissionalongthe floor to adjacentrooms
on the samelevel or the transmissiondown the
supportingwalls (referFigure57) cannotbe controlled
by the resilientlysuspendedceilingor the use of cavity
absorption. For thesesituationscontrolof impact
soundat the sourceis required.

NOTE:Fromanacousticalpointof view, thematerial
used for the joists, whether solid timber, I-beam or
trussconstructionisnot important.

Impact sound

FIGURE 57 -
IMPACT SOUND PATHS
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Impactsound(e.g. footstepnoise),is oneof the
mostdifficult formsof energy to control. The
transferof energy whena solidobjectstrikes a
floor is a muchmoreefficientprocessthanoccurs
withairbornesound(referFigure58).

10.6.1 Control of ImpactSoundin Floors

NOTE:Walkingon lightweightfloors causesthem
tovibrateandresonateat lowfrequencies.

Thebestway of controllingimpactsoundis at the
source.Themostcosteffective methodis to lay a
soft resilientlayer, suchas a carpet,on top of the
floor(referFigure59). The impactforceis
cushionedby the resilientlayer, reducingthe
soundenergy that is transferredto the floor
structure.

Wherehardfloorsare required,(tiles,decorative
timber, etc.),an effective meansof reducingthe
transferof soundenergy into the structureis by the
use of a “floatingfloor”(referFigure59).

Ultimateperformancecouldbe achieved whereall
surfacesare resilientlysupported. Generally, this
maybe too expensive or impractical.

EXAMPLE:The addition of carpet and underlay
to a timber floor system that incorporates,
resilient channels,cavity insulationincreases the
impact insulationclass (IIC) from about 50 to 70
or more, depending on the type of carpet. The
addition of carpet and underlay will however
have little effect on the airbornesound Rw rating
ofa floor.

FIGURE 58 -
IMPACT SOUND TRANSMISSION PATHS

10.6.2 Control of FlankingSoundin Floors

To createa successfulacousticdesignfor a
building,the performanceof the components
selectedmustbe considered,as wellas the details
of the interconnections.

For structuralreasonsa floor is normallyrigidly
connectedto the adjoiningandsupportingwalls.
Wherethisoccurs,impactandairbornesound
transmissionalongflankingpathscan be a serious
problem.

To remedyhorizontalflankingsoundalongfloors,
a structuraldiscontinuityis neededto reducethe
passageof vibrationalongthe lightweightlayer
withoutcompromisingthe structuralintegrityof
the system. Sucha breakcan be a saw cut in the
floor(referFigure60).

Airborneand impactsoundcan travel down the
walls to the spacebelow. (ReferFigure61).
Resilientlysuspendingthe ceilingbelow the floor
(as shown on the left handsideof Figure61),does
not reducein any way the structurebornesound
transmissionpathsto the roomson the level below.

Onemethodto reducetransmissionalongthispath
is to resilientlysupportboth the ceilingand linings
on the walls that supportthe floor joists(righthand
side of Figure61).

NOTE: Research has shownthat up to 6 Rw points
can be lost due to the continuationof the flooring,
because this allows the transmission of vibration
alongthetopsurface.
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FIGURE 59 -
CARPETING OR FLOATING FLOOR SYSTEMS

Carpet and
underlay can
substantially
reduce noise
transmitted to
room below

Resiliently supported
‘floating’ floor
reduces noise
transmission
through flanking
path from
flooring above
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Impactsoundtransmissionvia flankingpathscan
be substantiallyreducedby the use of carpetand
underlay.Alternatively, wherehardsurface floors
are required(tiles,decorative timber, etc), sound
transmissioncan be reducedby the use of a
“floatingfloor”(referFigure59).

Washingmachines,dishwashers,dryers,air-
conditioners,etc vibrateandproducenoisethat is
readilytransferredinto the buildingstructure.

The transmissionof vibrationalnoisecan be reduced
by supportingthe applianceon resilientmountsor
pads.

Thesenoisyappliancesshouldnot be installedon
floorsdirectlyabove soundsensitive areasor adjacent
to walls betweenunits if there is a habitableroomon
the otherside.

10.7 WashingMachines,Dishwashers,Dryers,
Air-Conditioners,etc.

FIGURE 60 - DISCONTINUED FLOORING TO
REDUCE FLANKING NOISE TRANSMISSION

Sawcut Flooring
between
separating walls

FIGURE 61 - RESILIENT SUPPORTED WALLS
AND CEILING TO REDUCE NOISE

TRANSMISSION BY FLANKING PATH

Resiliently
mounted walls
reduce noise
transmission
through
flanking path
to room below

Resiliently-
mounted ceiling
reduces direct
transmission
of noise to
room below

Direct fixed
wall linings
and flooring
allows noise
to travel
via flanking path
to room below

11 CONSTRUCTION PRACTICES -
WET AREAS

Wherefire andsound-ratedwalls or ceilingsare
requiredto be placedin areas thathave a highhumidity
(suchas bathrooms,laundriesor the like), moisture-
resistantfire-gradeplasterboardor fibrecementlining
shouldbe usedon the exposedface.

Bath tubs,vanityunits,sinksor showerbasesmustnot
be recessedinto the studsor liningsas thiswill
compromisethe fire ratingof the wall. The fire-rated
liningmustbe installedandcaulked etc prior to
placementof theseunits (referFigure62).

FIGURE 62 - WET AREA DETAILS

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

Void created by
battens can be

used for services

Lining board
suitable

for wet areas

Timber batten

Timber support
batten fixed to

studs

Fire/sound-
rated wall

Edge of bath/
shower not to
be recessed
into fire-rated
wall

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

Timber support
batten fixed to

studs

Lining board
suitable for

wet areas

Vanity or
kitchen unit not
to be recessed

into fire-rated wall

Fire/sound-
rated wall

(c) Flashing to wet area floor

Lining board
suitable for

wet areas

Caulking to 5-10mm gap

Flashing fixed
to face of
rated wall

Fire/sound-
rated wall
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FIGURE 63 - FIRE-RATED
NAIL LAMINATED GABLE TRUSSES

12 CONSTRUCTION PRACTICES -
ROOF CONSTRUCTION
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12.1 General

12.2 Fire-RatedWalls in RoofSpaces

12.2.1 SingleStudWalls

12.2.2 Fire-RatedTrussFramingin lieuof
Fire-RatedWalls

MRTFCbuildingscan be constructedwithroof trusses,
coupled,non-coupledpitchedroofsor any
combinationof these.Limitationscouldbe placedon
roofmembersand roofing materialsdependingupon
whetheror not fire-ratedwalls are extendedinto the
roofvoid.

Wherefire-ratedwalls are continuedup to the
undersideof the roof,no timberroofmemberis
allowedto cross thesefire-ratedwalls exceptroof
battensnot greaterthan75 x 50 mm. Any void
betweenroofbattensmustbe filledwithfire-resisting
material(e.g.mineralwool).

Thereis no soundrequirementfor walls withina
roofspace. Walls in theselocationsmaybe
reducedto singlestudfromthe usuallysound-
rated,doubleor staggeredstudsbetweenunits
(referFigure64).

Whereroof trussesare parallelto fire-ratedwalls,
an alternative to constructinga fire-ratedwall
above the ceilingline is to nail togethertwo gable
trussesandsheetbothsideswith the requiredfire-
gradelining(referFigure63). The trussesmust
have verticalmembersspacedat no morethan
600mmcentres.

Thecombinedwidthof the verticalnail-
laminatedgable trussmembersmustnot be less
than the studsize requiredfor a singlestudfire-
ratedwall (generallyminimum70 mm).

NOTE: Internalwalls required to have an FRL must
extendtoeither:-

a)theundersideofa non-combustibleroofor

b)to a ceiling that has a resistance to incipient
spread-of-flameofnot lessthan60minutes.

NOTE: The same Fire Resistance Level must be
maintained.

12.3 RoofMembersSupportedoff Fire-Rated
Walls

12.3.1 RoofMembersorTrussesSupported
off Ledge(createdby reducedwall
width)

12.3.2 RoofMembersorTrussSupportedoff
TimberLedgers

Thereare severalways of supportingroof framing
membersor trusseson the fire-ratedwalls.

The ledgethat is formedwhena singlestudwall or
sheetedtrussesare usedin the roofspace,may
allow adequatebearingfor the trussesor roof frame
member(referFigure64). Adequatebearingand
fixingfor trussesis to be determinedby the truss
manufacturer.

Theuse of timberledgersmaybe usedto maintain
the fire ratingandalso to supporttrusses. Figure65
shows timberledgersboltedto the fire-ratedwall
with trussessupportedby trussboots.

In thesedetailsthe timberledgermustbe
consideredas a substitutefor the fire-gradelinings
and the timberthicknessshouldbe as perTable8.
The liningmustalsobe edgesupportedwith
plasterersangle, intumescentsealeror fibrecement
as describedin Section9.4.2.

NOTE:Trussesor roof framingmembers (exceptroof
battens) must not continue across or through fire-
rated walls, unless above a ceilingwith resistanceto
theincipientspread-of-fire.

COMMENTARY: 40mmis regardedasa minimum
bearingforconventionalroof framingmembers.

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
ceiling

Fire-rated wall

Ledger to
support ceiling
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FIGURE 65 - ROOF TRUSSES SUPPORTED
OFF TRUSS BOOTS AND TIMBER LEDGERS

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

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

Fire-rated wall
- single,
staggered or
double studs

Truss

Mineral wool

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.

Use truss boots as
required to support
trusses on ledger

Plasterers angle,
intumescent sealer
or continuous
fibre cement

Non-fire-rated
ceiling

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

Truss

40 mm
min.

40 mm min.

Fire-rated
double stud wall

Non fire-rated
ceiling

Ledger to
support ceiling
where required

Fire-rated
single stud wall

FIGURE 64 - ROOF TRUSSES
SUPPORTED OFF DOUBLE STUD WALL

FIGURE 66 - INTERFACE BETWEEN
EXTERNAL WALLS AND ROOFS

NOTE: Figure 68 & 69 may require the fire-grade
liningto be fixed prior to erectingthe trusses.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
resistantas well as fire-resistantand covered until
theroofingis installed.

Fire Resistance 35 mm 45 mm

60 / 60 /60 or 2 x 35 1 x 45
- / 60 /60

90 / 90 / 90 3 x 35 2 x 45
- / 90 / 90

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

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

12.4 ExternalWalls

Fire-ratedexternalwalls are requiredto extendto the
undersideof non-combustibleroofcoveringor to the
undersideof non-combustibleeaves linings(refer to
Figure66).NOTE: Care is required to ensure the bearing

capacityof the timberplate is adequate, particularly
whenlarge trussspansare used.
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APPENDIX A -
BUILDING CODE OF AUSTRALIA
TYPE OF CONSTRUCTION

A1 INTRODUCTION

A2 TYPEOF CONSTRUCTION

Thefollowingappendixdescribesthe varioustypesof
fire-resistingconstructionrequiredfor Class2 and3
residentialbuildings. This informationis requiredto
determinethe FireResistantLevel (FRL)andother
buildingregulationscontainedin the BCA.

TheTypeof fire-resistingconstructionrequiredfor
multi-residentialbuildingsis dependentuponthe Class
of the building,the rise in storeys and the numberof
exits.

TableA1 summarisesthe typeof fire resisting
constructionrequired. Thedarker shadedarea
representswhereMRTFCconstructionis permittedas
a deemed-to-satisfybuildingsolution.

NOTE: Types of construction above this shaded
region may still allow MRTFCconstructionbut will
require the use of alternative solution path. (Refer
InformationBulletinNo. 2 – “GainingApproval for
MRTFCProjectsunderBCA96”).

BCAPart C1, C1.2

For the purposeof determiningtheTypeof
construction,the BCAdefines the rise in storeys as the
greatestnumberof storeys at any partof the external
walls of the buildingabove the finishedgroundlevel
(referFigureA1).

A storey is not countedif it is:-

(a) a garagethatdoesnot accommodatemorethan
threevehicles(referBCAC1.A1interpretationand
FigureA1)

(b) a basementcarparkthat is situatedpartlybelow
finishedgroundand the undersideof the ceilingis
not morethan1 m above the averagefinishedlevel
of the groundat the externalwall.

(c) a roomsituatedat the top of the buildingand
containsonlyheating,ventilationor life equipment,

(d) water tanks,or similarserviceunitsor equipment.
Spacewhichonlycontainsoneor a combinationof
the following:-

• a lift shaft
• stairway
• meterroom
• bathroom
• shower room
• laundry
• waterclosetor any sanitarycompartment.

TablesA2,A3 andA4 list the BCA’s fire-resistance
requirements(FRL)of variousbuildingelementsfor
TypesA, B andC constructionrespectively. FRL
requirementsvary in eachTypeof constructionandalso
dependuponwhethersprinklersare incorporatedinto
the building.

A3 RISEIN STOREY

A4 FIRERESISTANCELEVELS(FRL)

NOTE:If theexternalwall is more than12m long, the
average height for the 12 m part where the ground is
lowest must not exceed 1 m (refer BCA C1.C12b.ii
andFigureA1).

NOTE: Anyinsulationwhich is installedin thecavity
of a wall which is required to have an FRL must be
non-combustible.

Type of Construction

Class 2 Building Class 3 Building

Rise in
Storey

Single Exit 2 Exits or Single Exit 2 Exits or
own access own access
to road or to road or

open space open space

4 or more A A A A

4* A A A A

3 A A A A

2 B C B C

1 C C C C

TABLE A1 TYPE OF CONSTRUCTION PERMITTED UNDER
DEEMED-TO-SATISFY BCA
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FIGURE A1 - CALCULATING THE RISE IN STOREYS

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.

0.4 m

2.2 m

4 m

12 m

EXAMPLE:
8 m x 0.4 m = 3.2 m
4 m x 2.2 m = 8.8 m

12.0 - 12
= 1.0 m therefore OK

:
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A4.1 TypeA Construction

TableA2 andFigureA2 summarisethe FRLand
sound-ratingrequirementsforTypeA construction
– Class2 buildings.

TABLE A2 FRL REQUIREMENTS - TYPE A TIMBER FRAMED CONSTRUCTION

BUILDING ELEMENTS FRL COMMENTS

Smoke Alarms Smoke Alarms
only & Sprinklers

External Wall (Loadbearing)

External Wall (Non-Loadbearing)

External Columns

Common Wall and Fire Walls

Internal Walls

Floors

Other Loadbearing Internal

Roofs

less than 1.5 m 90 / 90 / 90
1.5 m to less than 3.0 m 90 / 60 / 60
3.0 m or more 90 / 60 / 30

less than 1.5 m - / 90 / 90
1.5 m to less than 3.0 m - / 60 / 60
3.0 m or more - / - / -

Less than 3.0 m 90 / - / -
3.0 m or more - / - / -

90 / 90 / 90

Fire-resisting lift and stair shafts
- Loadbearing 90 / 90 / 90 60 / 60 / 60
- Non-Loadbearing - / 90 / 90 - / - / -

bounding public corridors, hallways
and the like or between SOU

- Loadbearing 90 / 90 / 90 60 / 60 / 60
- Non-Loadbearing - / 60 / 60 - / - / -

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

Separating units or above garages, 90 / 90 / 90 60 / 60 / 60
storerooms, etc.

- wall, columns, 90 / - / - 60 / - / -
- beams and trusses 90 / - / - 60 / - / -

- / - / - - / - / -

Where smoke alarms only are used FRL’s
apply when tested from both sides of the wall.

Where a sprinkler system is fitted, FRL 90’s
must be maintained when tested from the
outside. However, the FRL 90’s may be
reduced to FRL 60 when tested from the
inside.

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

Where a sprinkler system is fitted, the FRL is
not required for non-loadbearing walls if lined
with 13 mm standard-grade plasterboard and
walls extend to the floor above or the
underside of a 60 minutes Incipient Spread of
Fire ceiling.

Where a sprinkler system is fitted, the FRL 90
for floors may be reduced to FRL 60. No FRL
is required for floors built within a SOU.

No fire rating is required for Class 2 or 3
buildings - BCA Specification C1.1 & C1 3.5

NOTE: Type A construction provides the highest
level of passive fire-resistance generally with all
structural elementsrequired to withstandburnout
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
protectedwiththerequiredFire-ResistanceLevel.

NOTES: 1. FRL = Fire Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CI A.1)
2. A dash ( - / - / - ) in the above table means no FRL requirements
3. Automatic smoke alarm/detector system must comply with BCA CI E1.7
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 SOU

SOU SOU

SOU SOU

SOU SOU

SOU SOU

SOU SOU

LOADBEARING EXTERNAL WALLS
when tested/certified from outside-
Distance from fire source feature
Less than 1.5m FRL 90/90/90
1.5 to less than 3.0m FRL 90/60/60
3.0 or more FRL 90/60/30
(no Rw required)

INTERNAL WALLS
bounding hallways, sole-occupancy units,
service shafts and stairways.
Loadbearing - FRL 60/60/60, Rw or 50
Non-loadbearing - No FRL is required where lined with
13 mm plasterboard and walls extend to floor above or
ceiling with 60 minutes resistance to Incipient Spread of Fire

ROOF
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
roofing

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

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

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

SOU = Sole Occupancy Unit

SOU SOU

SOU SOU

SOU SOU

SOU SOU

SOU SOU

SOU SOU

LOADBEARING EXTERNAL WALLS
when tested/certified from outside-
Distance from fire-source feature

From From
Outside Inside

Less than 1.5 m FRL 90/90/90 60/60/60
1.5 to less than 3.0 m FRL 90/60/60
3.0 or more FRL 90/60/30
no Rw required

60/60/60
60/60/30

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

ROOF
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

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

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

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

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.

SOU = Sole-Occupancy Unit

FIGURE A2 - CLASS 2 BUILDING - TYPE A CONSTRUCTION

(a) Without sprinklers (must have smoke alarms)

(b) With sprinklers and smoke alarms
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TABLE A3 FRL REQUIREMENTS - TYPE B TIMBER FRAMED CONSTRUCTION

BUILDING ELEMENTS FRL COMMENTS

Smoke Alarms Smoke Alarms
only & Sprinklers

External Wall (Loadbearing)

External Wall (Non-Loadbearing)

External Columns

Common Wall and Fire Walls

Internal Walls

Floors

Other Loadbearing Internal

Roofs

less than 1.5 m 90 / 90 / 90
1.5 m to less than 3.0 m 90 / 60 / 30
3.0 m or more 90 / 30 / 30

less than 1.5 m - / 90 / 90
1.5 m to less than 3.0 m - / 60 / 30
3.0 m or more - / - / -

Less than 3.0 m 90 / - / -
3.0 m or more - / - / -

90 / 90 / 90

Fire-resisting lift and stair shafts
- Loadbearing 90 / 90 / 90 60 / 60 / 60
- Non-Loadbearing - / 90 / 90 - / - / -

bounding public corridors, hallways
and the like or between SOU

- Loadbearing 60 / 60 / 60 60 / 60 / 60
- Non-Loadbearing - / 60 / 60 - / - / -

Service Shafts - / - / -

30 / 30 / 30

- wall, columns, 60 / - / -
- beams and trusses 60 / - / -

- / - / -

Where smoke alarms only are used FRL’s
apply when tested from both sides of the wall.

Where a sprinkler system is fitted, FRL 90’s
must be maintained when tested from the
outside. However, the FRL 90’s may be
reduced to FRL 60 when tested from the
inside.

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

Where a sprinkler system is fitted, the FRL is
not required for non-loadbearing walls if lined
with 13 mm standard-grade plasterboard and
walls extend to the floor above or the
underside of a 60 minutes Incipient Spread of
Fire ceiling.

An alternative to FRL 30/30/30 for floor is to
provide a fire 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

NOTES: 1. FRL = Fire Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CI A.1)
2. A dash ( - / - / - ) in the above table means no FRL requirements
3. Automatic smoke alarm/detector system must comply with BCA CI E1.7
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 CI

A4.2 TypeB Construction

TableA3 andFigureA3 summarisethe FRLand
soundratingrequirementsforTypeB construction
– Class2 buildings.

NOTE:TypeB constructionprovidesa lowerlevel
of passivefire resistancethanTypeA construction
with only the structural elements other than the

floorandroofdesignedto withstandtheburnoutof
the contents for 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 elements are 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.
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FIGURE A3 - CLASS 2 BUILDING - TYPE B CONSTRUCTION

SOU SOU

SOU SOU

SOU SOU

SOU SOU

LOADBEARING EXTERNAL WALLS

Distance from fire-source feature
Less than 1.5 m FRL 90/90/90
1.5 to less than 3.0m FRL 90/60/30
3.0 to less than 9.0 m FRL 90/60/30
9.0
18.0 or more FRL - / - / -
no .

to less than 18.0 m FRL 90/30/ -

Rw required

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
SERVICE SHAFTS
No FRL required

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

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

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

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

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

SOU = Sole-Occupancy Unit

SOU SOU

SOU SOU

SOU SOU

SOU SOU

INTERNAL WALLS
bounding sole-occupancy units, corridors, hallways
and like:
Loadbearing - FRL 60/60/60, Rw 45 or 50
Non-loadbearing - No FRL required where lined
with 13mm plasterboard and walls extend to ceiling
with 60 minutes resistance to incipient spread of fire,
Rw 45 or 50.

ROOF
No FRL required where ceiling has
60 minute resistance to Incipient
Spread of Fire or where internal
fire-rated walls extend to underside
of non-combustible roofing

INTERNAL NON-LOADBEARING
WALLS wholly within a unit.
No FRL or Rw required. See also
Table 3.

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

FLOORS
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).

SOU = Sole-Occupancy Unit

LOADBEARING EXTERNAL WALLS
when tested/certified from outside-
Distance from fire source feature

From From
Outside Inside

Less than 1.5m FRL 90/90/90 60/60/60
1.5 to less than 3.0 m FRL 90/60/30
3.0 to less than 9.0 m FRL 90/30/30
9

60/60/30
60/30/30

.0 to less than 18.0 m FRL 90/30/ - 60/30/ -
18.0 m or more FRL - / - / - - / - / -

(a) Without sprinklers (must have smoke alarms)

(b) With sprinklers and smoke alarms
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A4.3 TypeC Construction

TableA4 andFigureA4 summarisethe FRLand
soundratingrequirementsforTypeC construction
– Class2 and3 buildings.

NOTE: Type C construction provides the lowest
level of passive fire resistancewith the structural
elementsnot required to withstandthe burn-outof
the contents. Only some elements have specified
levels of fire resistance (intended to restrict
horizontalspread of fire) and these are generally
less than the correspondingelementsin Type A or
B construction.

TABLE A4 FRL REQUIREMENTS - TYPE C TIMBER FRAMED CONSTRUCTION

BUILDING ELEMENTS FRL COMMENTS

Smoke Alarms
only

External Wall (Loadbearing)

External Wall (Non-Loadbearing)

External Columns

Common Wall and Fire Walls

Internal Walls

Floors

Roofs - / - /-

less than 1.5 m 90 / 90 / 90
1.5 m or more - / - / -

Less than 1.5 m - / 90 / 90
1.5 m or more - / - / -

Less than 1.5 m 90 / - / -
1.5 m or more nil

90 / 90 / 90

bounding public corridors, hallways
and the like or between SOU

- Loadbearing 60 / 60 / 60
- Non-Loadbearing - / 60 / 60

30 / 30 / 30

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.

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

An alternative to FRL 30 for floor is to provide a fire 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

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

NOTES: 1. FRL = Fire-Resistance Level: Structural adequacy / integrity / insulation (Refer BCA CI A.1)
2. A dash ( - / - / - ) in the 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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FIGURE A4 - CLASS 2 OR 3 BUILDING - TYPE C CONSTRUCTION

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

INTERNAL NON-LOADBEARING
WALLS wholly within a unit.
No FRL requirements, provided walls
are timber framed and lined with
plasterboard or fibre cement.

INTERNAL LOADBEARING
COLUMNS separating storeys or in
a space for vehicles to have FRL
30/ - / - or be covered with fire-
protective material.

SOU = Sole-Occupancy Unit

SOU SOU

SOU SOU

SOU SOU

SOU SOU

For distance to fire-source feature
less than 1.5 m - external wall may be
timber framed with outer wall having
an FRL 90/90/90

For distance 1.5 m or greater - No FRL
requirement.

Internal walls - FRL 60/60/60
( - /60/60 for non-loadbearing).
Walls between
units to have Rw 45 or 50
as required.

No fire resistance required where under
floor is not a storey or does not
accommodate vehicles

EGRESS REQUIREMENTS
Exits at either end of the building shall
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

Timber floors separating storeys
or above motor vehicles to have
FRL 30/30/30 or have a fire-
protective covering on the
underside. Floors separating sole-
occupancy units to have Rw 45.

Note:
Garage (not a storeroom)
may accommodate up to
3 vehicles before it is
included as a storey.
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For informationregarding
MRTFCpleasecontact:

New South Wales - TDA

Telephone (02) 9360 3088

Queensland - TRADAC

Telephone (07) 3358 1400

South Australia - TDA

Telephone (08) 8297 0044

Victoria - TAC

Telephone (03) 9877 2011

Western Australia - TAC

Telephone (08) 9380 4411

Tasmania - TTPB

Phone (03) 6224 1033

Timber Development Association of NSW

13-29 Nichols Street, Surrey Hills

New South Wales 2010

Fax (02) 9360 3464

Timber Research And Development Advisory Council

500 Brunswick Street, Fortitude Valley

Queensland 4006

Fax (07) 3358 1411

Timber Development Association of South Australia

113 Anzac Highway, Ashford

South Australia 5035

Fax (08) 8297 2772

Timber Advisory Centre

180 Whitehorse Road, Blackburn

Victoria 3130

Fax (03) 9877 6663

Timber Advisory Centre of Western Australia

55 Salvado Road, Subiaco

Western Australia 6008

Fax (08) 9380 4477

Tasmanian Timber Promotion Board

Suite 22, 11 Morrison Street, Hobart,

Tasmania 7000

Fax (03) 6224 1030

Pine Australia

Phone 1800 007 463

830 High Street, Kew East

Victoria 3102

Fax (03) 9859 2466

w bee www.timber.org.au/mrtfc

This publication is a joint venture between the National Timber Development Council
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TPC - Timber Promotion Council of Victoria
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VAFI - Victorian Association of Forest Industries
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