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Introduction
Soundtransmissionbetweenfloors is acommonproblem
in multiple-unit dwellings. To find effective and
economicalways of resolving this problem, CMHC
initiatedaresearchprojecton thesoundisolationprovided
by floor/ceilingassembliesin woodconstruction.Thefirst
phaseof this study, describedhere, investigated the
acousticalperformanceof differentmaterialsincorporated
in the undersideof floor/ceiling assemblies. These
includedsoundabsorptivematerialsin thefloor cavity,as
well as ceiling finishes and installation methods. The
resultsof thesetestsarepresentedin thefollowing table,
whichcontainsdiagramsof theassembliestestedandtheir
detailed composition,Sound TransmissionClass(STC)
ratingsand Impact InsulationClass(JIC) ratings. The
higherthe STCandJIC rating, thebetter.

Findings
Spacingthe joists at 406 mm (16 in.) centresseemedto
generatea sub-panelresonanceat 160 Hz in the plywood
subfloor. In manyfloors tested,thiseffect reducedthe STC
rating.

The four differenttypesof resilientfurrings tested(floor 7)
providedalmostidenticalsoundisolationperformance.

Resilientfurringsarehighly recommendedin theconstruction
of floor/ceiling assembliesseparatingdwellings. Theuseof
woodfurringsis not advisablesincethemechanicalcoupling
they provided between the floor and the ceiling greatly
reducedtheperformanceof theassembliestested.
330
Doublingthemassof adrywall ceilingattachedtoresilient
furrings (floor 9) led to an improvementof roughly 5 dB
in the STC rating and in the transmissionloss at all
frequencies.With woodfurrings,doublingthemassofthe
drywall ceiling (floor 8) led to no improvementin either
theSTCratingor thetransmissionloss atlow frequencies
forwhichthemechanicalcouplingwasimportant. It also
ledto adegradationin the IIC rating.
Filling thejoist cavity providedapproximatelythe same
STCperformance,regardlessof thematerialused(floor 3,
floor 11).

Woodfibreboardis often insertedbetweenthejoistsand
resilientfumngs(floor 10). Thispracticedid notprovide
anySTCimprovements.

The mostefficientway of improvingthe performanceof
anexistingfloor/ceiling assemblyis to build anadditional
ceilingunderit. A ceilingconsistingof 12.7mm (1/2in.)
drywall, fastenedto 63.5 mm (2 1/2 in.) standardmetal
studs, with batt insulation betweenthe studs(floor 5),
providedthebestresults. It alsoimprovedtheSTCrating
by 15 points.
The independentlyjoistedfloor/ceiling measuredin this
study(floor 12) testedSTC40, while moreconventional
floor/ceiling assembliesbuilt with resilientfurring tested
aroundSTC45. Theuseof independentlyjoistedceilings
is thereforenotrecommended.
Seealso: SoundproofingFloors— PhaseII: TheSurface
of theFloor(90-247).
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Sound Impact
Transmission Insulation
Class (STC) Class (IIC)

Composition Rating Rating

BASIC FLOOR ASSEMBLY
• 16mm plywood 24 20
• 38 mm x 230 mm joists at 406 mm centres

• 16mm plywood 38 37
• 38 mm x 230 mm joists at 406 mm centres
• 25 mm x 38 mm wood furring strips

at 610mm centres
• 12.7 mm gypsum board
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Sound Impact
Transmission Insulation
Class (STC) Class (IIC)

Composition Rating Rating

• 38 mm x 230 mm joists at 406 mm centres
• Space between joists filled with blown-in

insulation materials:
3A - Cellulose blown-in attic insulation: 49 44

Weathershield by Thermo-Cell Insulation Ltd.
3B - Mineralblown-in attic insulation: 48 45

Red Top manufactured by CCC
• 25 mm x 38 mm wood furring strips at 610 mm centres
• 12.7 mm gypsum board

• 16mm plywood
• 38 mm x 230 mm joists at 406 mm centres
• 89 mm glass fibre ball insulation between floor joists
• 25 mm x 38 mm wood furring strips:

4A - Wood furrings at 610 mm centres 44 41
4B -Wood furrings at 406 mm centres 37 32

• 12.7 mm gypsum board

•l6mmplywood 53 45
• 38 mm x 230 mm joists at 406 mm centres
• 25 mm x 38 mm wood furring strips at 610 mm centres
• 12.7 mm gypsum board
• 63.5 mm standard metal studs (25 GA.) spaced at

610 mm centres and screwed to furring strips
• 63.5 mm pink glass fibre insulation between studs
• 12.7 mm gypsum board

•l6mmplywood 46 42
• 38 mm x 230 mm joists at 406 mm centres
• 25 mm x 38 mm wood furring strips at 610 mm centres
• 12.7 mm gypsum board
• 38 mm x 75 mm wood blocking installed on flat side

at 610 mm centres, and screwed to furring strips
• 38 mm glass fibre ball insulation between the wood

blocking at 610 mm centres
• 12.7 mm resilient metal channel screwed to blocking
• 12.7 mm gypsum board screwed to resilient furrings

• 16mm plywood
• 38 mm x 230 mm joists at 406 mm centres
• 89 mm glass fibre batt insulation between floor joists
• 12.7 mm resilient metal channel screwed to joists:

7A - Resilient furrings by Pichette Metal, at 44 43
610mm centres

7B - Resilient furrings by RL Metal, at 610 mm centres 44 43
7C - Resilient furrings by Trebord, at 610 mm centres 44 43
7D - Resilient furrings RC-1 by CCC, at 610 mm centres 45 44
7E - Resilient furrings RC-1 by CCC, at 406 mm centres 44 42
7F - Resilient furrings RC-1 by CCC, at 406 mm centres 45 42

installed parallel to the joists
• 12.7 mm gypsum board
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Sound
Transmission
Class (STO)

Composition Rating

Impact
Insulation
Class (IIC)

Rating

•lGmm plywood 37 35
• 38 mm x 230 mm joists at 406 mm centres
• 25 mm x 38 mm wood furring strips at 610 mm centres
• Two layers of 12.7 mm gypsum board

• 16 mm plywood 50 49
• 38 mm x 230 mm joists at 406 mm centres
• 89 mm glass fibre ball insulation between joists
• Resilient furrings RC-1 by CCC, screwed to

joists at 610 mm centres
• Two layers of 12.7 mm gypsum board

•l6mm plywood 45 42
• 38 mm x 230 mm joists at 406 mm centres
• 89 mm glass fibre ball insulation between floor joists
• 12.7 mm wood fibre board screwed directly to

underside of joists
• Resilient furrings RC-1 by CGC, screwed to joists at

610 mm centres
• 12.7 mm gypsum board

• 16 mm plywood
• 38 mm x 230 mm joists at 406 mm centressound

absorptive materials in cavity between joists:
hA -3 layers of 89 mm pink glass fibre 51

batt insulation
46

IIB - Cellulose blown-in attic insulation: 49
Weathershield by Thermo-Cell Insulation Ltd.

47

liC - Acoustical blown-in insulation: 51
Benocoustics by Benolec

47

• Resilient furrings RC-1 by CGC, screwed to joists
at 610 mm centres

• 12.7 mm gypsum board

• 16 mm plywood 40 38
• 38 mm x 230 mm joists at 406 mm centres
• 89 mm glass fibre ball insulation between

floor joists
• 38 mm x 140 mm ceiling joists supported by

common 38 mm x 230 mm plate at perimeter of
test opening

• 12.7 mm gypsum board screwed to 38 mm x 140 mm
ceiling joists
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Theinformationin thispublicationrepresentsthelatestknowledgeavailable
reviewedby expertsin thehousingfield.CMHC, however,assumesno liabil
ofthis infonnation.
ProjectManager: JacquesRousseau

ResearchReport: ResearchProjecton theNoise
IsolationProvidedbyFloor/CeilingAssembliesin
WoodConstruction(PhaseI)

ResearchConsultant:MIMAcousticalConsultants
Inc.

A full report on this researchproject isavailable
fromtheCanadianHousingInformationCentreat
theaddressbelow.

HousingResearchat CMHC

Under Part JX of the National Housing Act, the
GovernmentofCanadaprovidesfundsto CMHCto
conduct research into the social, economicand
technicalaspectsofhousingandrelatedflelds,andto
undertake the publishing and distribution of the
resultsofthis research.

Thisfactsheetis oneofa seriesintendedto inform
you of the nature and scopeof CMHC’s technical
researchprogram.
to CMHC atthetine of publication,andhasbeenthoroughly
ity for anydamage,injury, expenseor loss thatmayresultfromuse


