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Soundproofing Floors
Phasell: The Surfaceof the Flaar.

In responseto concerns about excessive noise
transmissionbetween units in multiple-unit housing,
CanadaMortgage and Housing Corporation (CMHC)

commissionedwo studiesto determinethe performance
of floor/ceiling assemblieseparatinginitsin wood-frame
buildings.

The first studylookedatimprovingthe souncperformance
of floor/ceiling assembliedy addingvariouselementsto

the undersideof the assemblies. The secondstudy,
describedhere, focusedon the performanceof various
floor coverings, such as carpets, concrete, additional
plywood, fibre board,andsoon.

Objectives

Thefollowing criteriawere usedto determinevhetheithe

floor/ceiling structurestested would be acceptableand
usefultoarchitectsandbuilders:

» thecostmustbereasonable;

« thedifferencein elevatiorresultingfrom afloor surface
changée.g.carpeto ceramictile) mustbeminimal(20
mm maximum); and

+ the soundransmissiorandimpactisolationmustmeet
theexpectationsf themajority of theoccupants.
SoundTransmissiorClasqSTC) 55 andimpact
IsolationClass(lIC) 55 wereconsideredcceptable
results. (Higher STCor JIC ratingsindicatelower
soundor impacttransmissiorand arethereforemore
desirable.)

Testswereconductecon 22 differentfloor treatments.In

orderto assurecontinuitybetweerthetwo studiesabasic

floor was selectedfrom the first phasetests. This floor!
ceiling assemblywas chosenbecausét provided good

STCandlIIC ratings. Thebasicfloor! ceiling construction

comprised:

16 mm plywood,

* 38 mm x 235mm woodjoists at400 mm centres,

+ 13 mm resilientmetal furring at600mm centres,

« thredayersof fibreglassnsulationin thecavity, and

* two layersof 16 mm gypsumboard.

Results

Elevenof theassembliesestedfloors 5,6,7,8,9,16, 17,
18,19,20and21) metthe objectivesof the study.

The resultsof the measurementandthe constructionof
different floor/ceiling assembliesare summarizedand
describedn thefollowingtable. The airbornesoundsola-
tion increasesvith floor surfacemass(i.e. atabout6 dE
perdoublesurfacanass). Theimpactsoundsolationcan-
notberelatedto the surfacemass.

Carpetwith aseparatdoam underpacprgglﬂ?ggégggggt
frﬁns%?%%é?%%%'r{{haenggr%g?gr?tlnll t%agggsic floor/ceiling,

STC60andlIC 60 will beachieved.

An additional layer of plywood attachedto the basic
floor/ceilingincreaseshe STC dueto theaddedmass. It

alsoincreaseghe high frequencylIC, probablydueto the
additional internal damping. The addition of building

paperbetweerthe plywoodlayersis ineffective.

Whenalayerof fibreboardwasinsertedetweerthe ply-
wood layers,the STC increaseddueto the addedmass)
andthellC increasedmainly duetothefact thatthefibre-
boardwasfloating on thebasicfloor/ceiling.

A 19 mm concretelayerwas usedin severaltests. This
laminateof two layersof 6 mm prefabricatedconcrete

board (Wonderboard)cementedtogetherwith a6 mm
cemenslurry mortarservedwo purposes:

(i) it allowedtheevaluationof the effect of significant
addedmass;and

(ii) it simulatedahard-finishfloor surfacde.g.,marble,
ceramictile.).

Whenthefinishedfloor isnotcarpetjtis necessaro pro-
vide afloating floor to achievehigh impactisolation(lIC
55 or more).

Furredfloating floors areacousticallysimilar to unfurred
floating floors. However, unfurredfloors are preferable
sincethefloor thicknesss reduced.

During construction,care mustbe taken to ensurethat
resilientlayers are not short-circuitedwith nails, screws,
concrete,andsoon. Thisappliesto boththe ceilingand
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floor. Perimetedetailsmustallow movementyetbeair- constructionshouldoe similarto floors 19 or 20.

tight. When marble, ceramic tile, and so on are used, floors

Conclusions shouldbe constructedn the sameway asfloors9, 17, 18,
19and 20.

When carpets are used, a carpet underlay should be : :

installed(seefloors 5,6and 7). Seealso: Soundproofing-loors—Phas¢ TheUnderside

When hardwoodor vinyl is used as floor covering, the ofthe Floor (90-246).

Sound. imLﬁaci
N Transmission Insulation
Composition Class Class
z s|l6mmplywood 52 48
* 38 mm x 230 mm joists at 400 mm centres
1 layer 90 mm glass fibre baft insulation
4 A + 13 mm resilient furring at 600 mm centres
KX X «2 mmx 16 mm gypsum board
+ same as floor 1, except that two layers of 52 43
90 mm glass fibre insulation are used
2 Z
3 « sameas fbor 1, except thatthree layers of90 mm 51 49

glass fibre insulation are used

This is the basic floor/Ceiling that forms part of floors 4 through 22
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+ 10 mm carpet 54 63
+ basic floor/ceiling

+ carpet with integral foam backing 55 65
(5 mm pile, 5 mm foam)

* basic floor/ceiling

+ 10mm carpet 56 69
« 6 mm felt underpad
« basic floor/ceiling

+ 10mm carpet 55 81
« 9 mm foam underpad
« basic floor/ceiling

+ 19 mm concrete 62 56
+ 3 mm foam rubber
« basic floor/ceiling




Sound Impact

. Transmission Insulation
Composition Class Class
IIIIIIIIIIIIIIIIIIIIIII i—wza mm .Igmm(':f:oncretj d 62 59
TN KW XK * 9 mm foam underpa
|""Mo’ "“""M"' 3 « basic floor/ceiling
el9mmconcrete 61 57

+ 16 x 70 mm wood furring at400 mm centres
* 3x 70 mm foam rubber under furring
+ basic floor/ceiling

Terroeessets > + same as floor 10, exceptfor use of glass 61 59

7

i

fibre between furring strips

?M '

el6mmpl d 58 53
722777000770700277207007777007722770277 00

Wﬁ:’r * basic floor/ceiling

el6mmplywood 58 54
+ 16 x 70 mm furring at 400 mm centres

¢+ 3x 70 mm foam rubber under furring

+ basic floor/ceiling

» same as floor 13, exceptfor use of glass 60 57
fibre between furring strips
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sl6mmplywood 58 52
+ 1 mm building paper
+ basic floor/ceiling

sl6mmplywood 61 57
¢ 12 mm fibre board
+ basic floor/ceiling

. |]9mmconcrete 62 58

L
i —21 mm 2 mm geotextile

AR, sic tomnceiing

) *|]9mmconcrote 63 59
=i _25mm + 6 mm felt underpad

}};;ii};))'il'i)?'l'llllllill/lil'i/lilll 24
+ basic floor/ceiling
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*lI9mmplywood 60 56
+ 6 mm felt underpad
« basic floor/ceiling




Sound Impact

L Transmission Insulation
Composition Class Class
I —21 mm *19Mmplywood 60 55
20% 15X g « 2 mm geotextile
........ * basic floor/ceiling
T — 22 mm * élgm”f‘ plyWOOSb 59 55
21 -"”'”'f””"'”""""'""'””'"""‘””"”""‘_ + 3 mm foam rubber
I’"‘M""""""‘!"""""‘Mw‘. + basic floor/ceiling
1 ]
[ . = : |l —19 mm
22 XY T3, + 19 mm concrete 62 53

+ basic floor/ceiling
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Afull report on thisresearctprolectis available

fromthe CanadianHousindgnformation Centreat
theaddresshelow.

HousingResearclrat CMHC

Under Part IX of the National Housing Act, the
Governmenif Canadaprovidesfundsto CMHC to
conduct research into the social, economic and
technicalaspectsofhousingand relatedfleldsandto
undertake the publishing and distribution of the
resultsofthis research.

Thisfactsheeis one of a seriesintendedto inform
you of the nature and scopeof CMHC's technical
researctprogram.

Theinformationin this publicationrepresentthelatestknowledgeavailableo CMHC at thetime of publicationandhasbeenthoroughly
reviewediy expertsn thehousingfield. CMHC, however,assumeso liability for anydamagejnjusy, expenser loss thatmay resultfrom use
of thisinformation.



