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LeBreton Flats. Ottawa 

, 

Map showing the ten housing projor:1t 
which make up ph ... I 01 lhe 
devolo-pmeOi. 

Preface 

The leBreton Flats residential 
community is k>cal!1d in <Iownlown 
Otlawa. witIlin"';"w ~ 100 Onawa RN&I'. 
JUSll km wesl ~ Pa~iameOi Hil , Phase 
I. CCW1sOStno 01 425 IlOusOng units. has 
been <:Ieveloped by Canada Mortgage 
and Housing Corporation as an 
exem~ary inner-cily corronunity, This 
development adjoins 8t1 existing 
residential neight>ourt>oo<:l on !he south 
and DOrde" Wellington SI""'I. a m<ljof 
lraNic Mery. on too nonfl, W~hin i15 len 
cI9veIopment sut>dMsioos. oow 
approaches to constfllClion. to _r9V 
conservalion and to overcoming 
environmental COf'IStfainlS have been 
lried; !he r85U~' are r()W under 
evaluation. 
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This pamphle1 on lhe use 01 sound 
barriers lor window. designed to reduce 
noise indc:Ior1f'rom traHic DlJtside, is one 
in a series o:IescribinIJ experiments 
undertaken al le8relon Flats, New 
II!>Pf03thes 10 _'gy conservalion. 
snow CCW1lrol. sl00n·water m8t1agemenl 
and r6aeation l&dlily design ar" arro::w>g 
!he IIIJbjeds discussed in 100 series 

Each pamphle1 will Odentily a SPeCil ic 
problem Of !-.:l en<:ooolered in the 
le6relon Flats development. describe its 
ox.,...mental soIuIion in terms 01 
~. d&sign and perIormance and 
oller IIIJ9Q8Slions lor improving the 
d&sign and adapling ~ 10 oilier sites and 
rondilions, 
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eonl'fI>f;lion detail, 01 window IOUr'Id 
bII .. 1e< In (ombln.tlon wllll enl •• "",. 
_'fIg" ~Br'lon 

AI t..8.-t0f'l • • b ...... w,lI and sound 
bIt"le" on ... Indo ... s we .. us&d lor 
tr.Wc not" . Uenuatlon . 

identifying the problem 

"'-aM ' 01 ... Le6reIon FlIts fftSideoOlial 
~ ..... cIn:igooed 10 proWIIt 
medUrI-.....,.~~ 
tnd ~ pwt I~ lor a WIde 
.ange 01 ~.....,.. 

1M IOWIIhouMIl!>OfISOI'od by !he 
c.n.,-'OWn Ci\izens (Ottawa) 
Corporation .re locate<! onI)t 3--7 m Irom 
Welinglon Sir"' , a major " a llic arte<y. 
In 0<0e< 10 rnak, rna"mum vse 01 ltIft 
are. availtlle!Of development. Tfattic 
noise Irom carl, tII,,'"....c trucks is 
"t9'''''~ by • lignallighl ~ trw 
IOwrohcIutft ~ Cf\Itlges the IreQ<>enCy 
...., ...... 01 noise as __ .x-., 
SlOp WId aa;:eIer.re. 

TO minimiH" noiM inIide re5ldlonal$ . 
... le&.lorl .,..,.,.... \IMd Irelhc-rooose 
~ - • bIIcIc .......... , .,renuales 
Iraltic _ on ... ground IIDQr 1evoeI. 
__ ~ on lie _ SIO<eys. 

ThiI ~ descritJn how Iraftic noose 
can bI' ~ In _ IIDor ~ by 
buiIOIng lOw_, IOU'OC bwrien around .-. .. 

• =r;"'·:":'~: - -­- . .".." 
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The window sound barrier 

The l.e&91on window _ barlier wal 
6etigooed by u.t.n ~ at an.w •. _ on • fI'IOOeI study at lilt '*'* end I",nic I'IOIH ,I lilt ..... 

The tMonier is 00. "'lOPed. W1th th," 
IIOIid IIdes end. floor. EICh 00 • 
• oclc 181 eoiI/IeI • lingle 'WfW"Ig window 
0< two _>dow • . end ita floor """". fOol 
.-.; lor "" __ Thos pIaOn 
__ on !he liz. at tIarrieI ll\al 

.~ ita" • reduCing CIpaci\y 

The IOOnd barrilra 81 LeB' eton 'fll built 
at t2 nYn!lick plywood nailed over • 
.. _ at 89 ~ 89 nYn poMs The 
~ at the" wirdow end 
_ ... _ 111m.< 00 ... are as IoIowIc 

-"",. ...... ... " ,~ '""" - ,~ """ poojectioo' Ie,*""", 
ffom -r) (nYnl "'" """ --IntMt SS27.00 "" "" 

InSta!Jir,g lhe tMonierl 8f()\>i"Oj bed,oom 
_ lacing l,eMic ,edIlced noiM 
_ by up to 10 dB. A~ at up 
to IS dB C¥i be8111in1d by Iiocodil.oog 
,... oonstnoc:tion __ I_~) 

lhe Nat"""" Rewlrd'i Council 01 
Canada l85tOO It!e baf ..... •• e flecllv&nesl 
by measuring _ noose levelS 00lIo 
...... !he 'WfW"Ig window 8t ita normal 
."......".1200 nYn OJ* oI"o belA'.' til 
_ taIh) end ""*' poOPPed toOtoplOll." 
CII*'. (AI i"iOISII 'eIdinOS are .. Gig!...., 
_ages.) 

Inckleni noise level outllide 
bafrier 67 7 dB 

00IIe0 .... in i"iOISII ...... inoIicIe 23 dB 
AIi.....atoon iIItrb.oIed to 

window 13 dB 
NOiH ,1dUCtiOn ptO>'Ided by 

111m.< to dB 

Willi the __ 0l*I <Iurino ............ 
lilt barrier mcIucu !he 1" Hie I'IOIH ...... 
in !he _ ...... " 10 oW 7 dB. wtoch II 
8 7 dB _ "" CMHC mroimum 
MrdIrd 10< bIO:IO~ _ 35 dB (SM 
Ro4d -.>d RI/il Notre; EtfM:rs on 
~. NHA 5 t56l . At noght-lime. _ 
l,eIIlc N)ise is 01 fTIOIl eoncam. tIoe ...... 
is ......... about • dB lowe< III8o'"IIIIe 
~_hour -. Theoeloo • • lilt ...oinIP 
II n9i1 ..... WOOId proo.toIy be ~.7 dB. 
_ II wi\IW> 5 .7 dB at "" CMHC 
......,.,d. AdcIitiot* anenw;on C¥i be 
provided by mo:odofying the sound tMomer. 
uaW1g the inIoo"metjon prllsentOO _ 

The windOw baffle, .nd the rool 
_nl"il 1o, the . ntr.ne. we .. 
designed II .n Integ .. t..:! unit. 

Flgu .. Z. 

The uN 01 _nd tMo ........ 10 .tt.nual. 
....1Iic noIM inside the _Mini! 
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Principles 01 window barrier 
design 

Sound waves tra~ In all directions from 
It!e noise ~. When the waves Sfr'O<e 
It!e 8U ~1tC8 o! an obstruction, suches a 
fence, some 01 ft>a sound energy ~ 
absorbed, some is bOunced off 0/ 
rel'lecte(! back tOWard It!e source, and 
It!e fflIl'Iain(le< passes through or bards 
around !he barf1e<. To shield agai""f 
noise, a barf1e< must reduce the SO<Kld 
energy a>ITIinQ Ihrough and around it. 

The distance from It>a noise source, the 
conlOO<1l 01 the site and the layout o! 
SUffOOJnding buildings a1loo how much 
direct noise IIfid retlecled SOUnd "'_ 
the area thai reqvifes noise protecfion. 
The traffic noise Ie~ In mulfi-storey 
buildings, lor e xample. ~ <lSually most 
acute at !he lop floon. panly because 
fences, hills and low Sf""""'es only 
bIodc sound Wa'ifl up 10 their own -. 
The efled;"'eness 01 a traffic noise 
barrier GependS on its geometric shape, 
its malerial. ano:l tt>a proximit;' and sh ..... 
o! tMldings and Olher rellacfing surf~. 
The height and length 01 tt>a barrier 
detennine how much noose passes ove< 
or around tt. Overhangs or other surfaces 
on adjaoen1 buikIing$ may reltecf SOUnd 
imo!he area shehered by the barT>er, 
tIv.i reducitlg rts effOOiYeness 

Noise barrier dimensions 

To red<.<:e traffic noi .... It>& LeBreton 
windOW barrier must imem.opl tt>a Iioe ot 
sigh! from the openabIe (bottom) part '" 
the window 10 the vehicles on the 
roadway; this Is one fector ... deterr"rlirln;;! 
the heigh! 01 its lronl and sides 6ecavse 
!he barrier reduce. visibilrty and 
"""tilation fhrough tho bottom portion 01 
!he window. rt is p<e1erable 10 I<ee!> rt as 
low as pOSsible; this can be done by 
wideni'lg tt>a floor o! IIle box, so thai its 
front waH Is farther Irom tt>a windOW. Tt>a 
barrier 1TI\>St, ~er, enclose the fuM 
width "'!he window. 

The dimerIsions of the barrier are 
determioed by IIle IofIowing lacton: 

• !he require(! noise redUClOon 
- !he horizontal distance lrom the 

window wall 10 the noise sou.oo 
- the vertical distance '" IIle window siN 

from the noise source: lhis .. uS<Ja11)o 
the I>e9hI 01 tt>a window sill above 
9'OOnd, uf\le$s!lle traffic noise comes 
from an ove<pass, elevaled highway, or 
1lricIg<I, or Is generated predomtnanUy 
by trud<. with ab<>v9-<:ab exhausl pipes 

- !lie desired height 01 barrier: fhis can 
VDIY as long a. tt>a ."""ir""""'" 
describa<I ab<>v9 are met. 

The chal1$ ano:l Slep-by-S!e!> axplanal"'" 
In !he ~. can be used 10 calCulale 
the di"""""""'. (It windOW barriers tor 
noise alte<"M.>ations of 8 10 15 dB. 
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Design conslderllions 

'"" __ IOUI'Id _ '*' be 
~ In boIh _ buiIIIngIJ and 
eOl1Jng homn . • II elllICIMI al any 
tUIIIino;I """"" IJU1 II 'OICOiFiI .. odtid 101' 
"" __ abcMi the gtound fIoof ' """", 
l~enuailOl'l .1 ."... ...... can be 
ptO>4dIId i'i'iOf. OICOioomiwlly by a 
wd·1Y\)e be ....... who;Io ,Ito ptoYiOes 
privacy and CI\iId iIIIlety. 

'"" Le8, .. on noise baff .... panially 
__ lhe view and "'100' VOO1iIa1ion 
ItYougIo the wInOOw: lhe,e/ore, ad'lievIng 
• ~ beIw ... , these IICIOrS and ~s 
IOUI'Id .~ ~ II. map 
detign co"." •• lion 

FOf apWni.Im noiM _ the 
~ ..... ofoMdows _ be 
~ .......... POII·'o'of. Awnong 
.~_ .... 'OICOiI .... oo.d in poel ....... 
10 alii , ..... Of SIiiIing ""_ • • toeaoo". the rwing-out POfIiOII helps 10 
de/ltCllOUI'Id ... _ JIISSIII5I ""'It Ih& 
lOp oflh& betriet 

'"" ...-.defIiode ot any projecuon ....... lhe 
ba",* 1>0. , .uch .. an ea •• . awning Of 
balCOny. mu .. be Insulated with 
1OUI'Id·'bIOr~ ""ta<!ej in oro... to 
ptevenl noise lrom be<;oo,oioog I'apped 
_the 1>0 • . To ~ maximum 
noise III_lion, Ih& bw1ie< 1>0. can be 
lined '""" _0:: lila '" Iiblaglass 
ban. llial iCeo<ti IOUI'Id Fobraglass musI 
be ......... l«Iltom 1hIi _ .... by I 
__ 'II l1li .... 1OUI'Id 10 reacIIlh& 

_Pli •• ...,.... Ptogboeo.1I '" patOfalfld 
_liang NIWf'!hit ~_ 
caro be paintIid 10 imp crw. .,..... .... -
n.. bIirriet', "'~ <II.Iu.t _ be 
...... IIId Indir«:l in Ofde< to ptevent 
IOUI'Id Itom Irevlfing Ih'ough Ih& d,ain 
-""II. A trough and .t~pe syslem 
wll uHd ,I LotBreron. 

The ba",* 110. '*' be consllUCled I,,,,,, 
~1ooaI building ""I&lials with !,IOOd 
-.alhemg poopeolie. wood. I:Mick. 
-.g. '" IIUCCO. A.ppe .. ..-.::a. 
~ reqo.oio .. ,.,ts and COSI are 
.... maon '-" 101' c:toooso'II one Of 
_ .... 'wIII. 

n.. bItrIeo can be .ruldivaly 
i_potlled irI1O. buiIcIing', r.c.ade. and 
.- 10 ~ .... __ lines of. 
higIt-.... compIe • • '" ~ JI'OinIeo:IIO 
8<101 ao1OuIlO • ctrlO resiclen!iaI ~. 

--.:' "C ""r---..._ , 
'- -

a .nlere On ... Indo .... c.n be dellgned 
.. Plrt 01 I ... I~~. 
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Alternat ive appl ications 

$;nee !tie p.obl .. m o/lI.ffic noise Is InO$I 
KIll. in lhe lOP floors 0/ buildings, I~ 
p(,o oc:ipIes .......:I in !tie <:IetIgn 0/ IOUOO 
benIIorl lor wincIo\Ito ca'I bit ~ 10 
hlgl'l-riM apa __ .... The sides 

01 11'11 bU:otry can <Ii::loI.C* .. IOUOO 
tloItf\n ~ Ihey ... I'Iig1'I enough end 
.- ......,~. tlullhis ~ 
~ !tie bM::on)I SlI\ICII,q bit 
11'"oglt1eo ted. The IIoor oIl1>el>ak:ony 
obove CIIn be lined wilh 
1IOUI\d.1bSOrpIive malerial. The dOOr 10 
11'11 balcony __ bit I<eIlI U ....... as 
I" 'He in ""'*"II wiItl 01'*.1 
p(,ooc:iples 01 sound atl ....... 1iorl. 

For tllllher "''''"ng: 

Ro«I _ Rail Noise: EItecIS Of! ....... on......, Ceneda MorIQaIla end Iiou$Ing 
Cotpor-"On. 1981. (NHA 5156) 

"'-Y. o.ry. N "FIMW'Y NaiM and 
I ligIoiw B.ak:onies". Jouma/ 01 t/"Je 
IICOuIticai Soctel)' 0/ Am<tric • • Vt;J. LXV, 
No.3. March 1979 

a.. ' I~, , •• E ........ 1icn _ AIMrory -c.r- Mongage _ ~ 

""" ... NII_ Oft"'" 
MOr'II<'" ROM 
OllawI. O1lario K1A OP7 

"""". 
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Appendix 
TM calcul lllion 01 window barrier 
dimensions (step-by-step expt.natlon) 

See Figure 3 

Vertical dislance 01 window sill abo.e MOO $OOJfW. (HI 
Ho<iW<1tal distance Irom window wall to noise source . (0) 
Preferred heighl 01 barrier side. abo.e window sill. (VI 
~se anenualOl1 req<Jired (AI 
Maximum IICC<lplabie prorect;on 01 box, (PI 

Example 

"m 
6.1 m 
0.6 m 

12 dB 
1.2 m 

Using too charts in Figure 3. the valve 01 P is calculaled It P exceeds too maximum. 
the height 01100 barrier shooId be Inc<'eased. and the valve 01 P recalrulaled 

" - NOoM ""-",lion fOQUito<l ... e,,,,,,,,,* 
(12 dB). 

F~ure 3. 

G •• pIIle eumple ot measu_ts 
required 10 ealtulsta noise aUenual10n 
(oee Calculation Cha", In Flgur. 4) 
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See Figure 4 

Using !he values 01 0, H. V and A (as <lelined above and 9,apllically illuskated in 
F9.Jre 3) ~ as 1oIIows: 

1. Calculate the ,atOo H 0 _ (in Example. 2 .4 m'6. t m _ 0.4 dB) 

2. On lhe OOrizontal axis oj Chan 1. Figu'll 4. l"'d the value V and kac\l a vertICal ~ne 
10 Ihe CUNa rna,,"&<! WIth the ,atOo oj H 0 calculated in stllP , . This is point 'a ' 

3 T,ac\I' hon.ton1a1 straOgllI line !rom 'a ' 10 inte<se<:1the attenuation a .. s, point 'b' 

4 C<:w1r\\1C1 'b' with a Slr~ughl line to Ihe origIn 01 man 2. 

5, Loc.atll!he anEH>Oation value A, (12 dB) on If>e anenuation a .. s 01 chan 1 

6. Draw a ine I,om valull A to the "'ItIrcal axis 01 chM 2 paratlel 10 Ihe COOr\\ICI"'llline 
belwlloo 'b' and the origin (step 4). This is point 'c'. 

7, On ChM 2. lInd Ihe straight ine ma,,"ed WIth the ,atoo H 0 lOA dB) delll"''''*' in 
step t. Draw a line parallel to ~, stan '''IIlrom point 'c' (step 61 unt,1 it Intersects the 
CUNII 01 va lU\> V, (II ~ lails 10 ClJIIhe CUNa, _ note below) Ttlis is point 'd ' 

8, From 'd' d,OP a \/llrIicaI ~ne (!own to the hOrizontat axis to lind the ,,,,,,,,,ed lIaloo 01 
P (0.49 m). Ma" lI'I<Jm acceptal)kt value 01 P ~ t 2 m, 

NoIII: tl lhe line d,awn in step 7 lall. below Ihe cuNe 01 wll>cled valoo 01 V, Ihe ";!II 
01 the barrier will ,ed""" noise """II than Ihe ,,,,,,,"ed amounl. The seleCted 
value can tf>en t>e ,edoced, 
Simitarly, il lhe line d,awn in step 7 is above lroe CUNe 01 V, troe barrie< carv>J1 
prOVIde Ihe reQU'red aneoualion with the selected valoo 01 V and V must be 
in(:'ease<l. 
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