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Introduction

Soundtransmissiorbetweenfloorsis acommonproblem
in multiple-unit dwellings. To find effective and
economicalways of resolving this problem, CMHC
initiatedaresearclprojecton thesoundsolationprovided
by floor/ceiling assemblies wood construction. Thdirst
phaseof this study, describedhere, investigated the
acousticaperformancef differentmaterialsincorporated
in the undersideof floor/ceiling assemblies. These
includedsoundabsorptivematerialsn thefloor cavity,as
well as ceiling finishes and installation methods. The
resultsof thesetestsare presentedn thefollowing table,
whichcontaingdiagram®f theassembliesestedandtheir
detailed composition, Sound TransmissionClass(STC)
ratings and Impact Insulation Class(JIC) ratings. The
higherthe STC andJIC rating, the better.

Findings

Spacingthe joists at 406 mm (16 in.) centresseemedo
generatea sub-panekesonancet 160 Hz in the plywood
subfloor. In manyfloorstestedthiseffectreducedhe STC
rating.

Thefour differenttypes of resilientfurrings tested(floor 7)
providedalmostidenticalsoundsolationperformance.

Resilientfurringsarehighly recommendedh the construction
of floor/ceiling assemblieseparatingiwellings. The useof
woodfurringsis not advisableincethe mechanicalcoupling
they provided betweenthe floor and the ceiling greatly
reducedhe performancef theassemblietested.
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Doublingthemassof adrywall ceiling attachedoresilient
furrings (floor 9) led to an improvemenof roughly 5 dB
in the STC rating andin the transmissionloss at all
frequenciesWith woodfurrings,doublingthemassofthe
drywall ceiling (floor 8) led to no improvemenin either
the STCratingor thetransmissiortoss atlow frequencies
forwhichthe mechanicalcouplingwasimportant. It also
ledto adegradatiorin thellC rating.

Filling thejoist cavity provided approximatelythe same
STCperformanceregardles®f thematerialused(floor 3,
floor 11).

Woodfibreboardis often insertedbetweenthejoistsand
resilientfumngs (floor 10). Thispracticedid notprovide

anySTCimprovements.

The mostefficientway of improvingthe performanceof

anexistingfloor/ceiling assemblys to build anadditional

ceilingundert. A ceilingconsistingof 12.7mm (1/2in.)

drywall, fastenedo 63.5 mm (2 1/2 in.) standardnetal

studs, with batt insulation betweenthe studs (floor 5),

providedthe bestresults. It alsoimprovedthe STCrating

by 15 points.

The independenthjoistedfloor/ceiling measuredn this

study (floor 12) testedSTC 40, while more conventional
floor/ceiling assembliesuilt with resilientfurring tested
aroundSTC45. Theuseof independentljpistedceilings
is thereforenotrecommended.

Seaalso: Soundproofing-loors— Phasd: TheSurface
oftheFloor (90-247).
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Sound Impact
Transmission Insulation
- Class (STC) Class (lIC)

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 mmwood furring strips
at 610mm centres

* 12.7 mm gypsum board
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Sound Impact
Transmission Insulation
. Class (STC) Class (lIC)
Composition Rating Rating
3 38 mm x 230 mm joists at406 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 - Mineral blown-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
W e 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
V77 AR X 7777777777777777777777 807 °|6mmp|yW00d 53 45
5 * 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 bhoard
* 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
6 sl6mmplywood 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
AR R R R KRR 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
* 12.7mm gypsum board screwed to resilient furrings
e 16mm plywood
7 * 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:
TA - Resilient furrings by Pichette Metal, at 43
Tt P DI Pt P Pt £ L P A f S T R T 610mm centres
7B - Resilient furrings by RL Metal, at 610 mm centres 44 43
7C - Resilient furrings by Trebord, at 610 mm centres 43
7D - Resilient furrings RC-1 by CCC, at 610 mm centres 45 44
7E - Resilient furrings RC-1 by CCC, at406 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



Sound

Transmission

- Class (STO)
Composition Rating

Impact
Insulation
Class (IIC)

Rating
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elGmm plywood 37

+ 38 mm x 230 mmjoists at 406 mm centres

+25 mm x 38 mm wood furring strips at 610 mm centres
+ Two layers of 12.7 mm gypsum board
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+ 16 mm plywood 50
+ 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
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e[l6mm plywood 45
¢+ 38 mm x 230 mm joists at 406 mm centres
+ 89 mm glass fibre ball insulation between floor joists

* 12.7 mm woodfibre board screwed directly to
underside of joists

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

+ 12.7 mm gypsum hoard
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¢ 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

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

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

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

*12.7 mm gypsum hoard
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¢ 16 mm plywood 40
* 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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ProjectManager: Jacqueskousseau

ResearchReport: Researclirrojecton theNoise
IsolationProvidedbyFloor/Ceiling Assemblien
WoodConstruction(Phasd)

ResearchConsultant:MIM Acoustical Consultants
Inc.

Afull report on thisresearctprojectisavailable
fromthe CanadianHousingnformationCentreat
theaddresshelow.

HousingResearctat CMHC

Under Part JX of the National Housing Act, the
GovernmenbfCanadaprovidefundsto CMHCto
conductresearch into the social, economicand
technicalaspect®fhousingandrelatedflelds andto
undertakethe publishing and distribution of the
resultsofthis research.

Thisfactsheets one of a seriesintendedto inform

you of the nature and scopeof CMHC's technical
researclprogram.

Theinformationin this publicationrepresentthelatestknowledgeavailableto CMHC atthetine of publicationandhasbeerthoroughly
reviewedby expertsan thehousingfield. CMHC, however,assumeso liability for anydamagejnjury, expenserloss thatmayresultfromuse

ofthis infonnation.



