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Budject: JRAIC REPRINT ABOUP
LEAD FUR ROISE CONITROL

T0 Mesders of the Lead Industries Associstion, Ine.:

The enclosed reprint, “Architectursl Applicaticos of Leed
for Boise Coutrol,” {s taken from the May issue of the Joursal
of the Rayal Architectural Institute of Canada and represests
Uit Muda i o de almeabusen Gad Bo dee Mo Fidallps Of the Comineo
Product Research Centre. The article presents up-to-date tests
results oo barriers and "over the ceiling” uses of lesad as well
as generally belpful handbhook infoarmation relsted to the field,
The veights of lead considered are 1 to 3 pounds per square foot.

This repriot will de distridtuted to cur list of 17,000
architects, builders and ccotractors by direct mail. Adiitiocoal
copies in quantities up to 25 are svailadle for your use without

; charge.
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Yader
E | Manager, Technical Servicee
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Miscellaneous
Helpful Information

Waeights of Meteried
(Weights given are ovarage)

Masenty snd Concrote Moteriels
Canders o sshes

Granna, without mortar
Lamestona, marbla, without mornar
Sand or grovel. dry and fooes
Sond of gravel, dry and peched
Sondesona. Dhusstone, with morer
Wosd (2% Molsnss Comtent)
Brch, red ook

Codee

Dougies fir (cosst regeon)

Osh, whise

Pire. tong -leel southern

Pina. shont -leal southern

Cander, concrens AR
Cindes, reindorced

Brich Masenry (Including Moner)
Meortar and Plasser

Ploster
Exterior Wells and Wall Materiels
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The Relstion of Neise in Decibels %o C.

Noiwe Loved Dsecrgtion Romerks
i Decibels a Example
[] Lasuest possdie sound e 10wer bmit of udidd-
Ry venes widely smong
pecpie and vanes wah
e pach of the sound
0 lsoves rvsthag i & foss
Sresse
L whapa st fouwrts fove tost
[ Quet Conderence soem
[ ] typecal Susy office
[ toud mdee or -8
0 tnaude ¢ tymcsl seloed
o
100 wbwey pletiorm wah 8 tha s sbout Ihe loudest
Seen pulleng 0 nowe whuch can be toler-
ted oGt hours ¢ dey
wahowt some rek of
hesnng demege
"o S symphony exchestes
ployng lowd pavsoge
120 meny wOwy ndwetngl
sparsbors
120 nowe lovel &t e ey
when 8 jot arbner ishes
o
L} ] nows bepinaing 19 B Meny expers feel that
poanid holf 8§ M exponme
Moy produce permensit
heenng lon
190 notr ¢ jot sirbrr &t Wl
Svonle
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Architectural
Applications of Lead
for Noise Control

g Do preservetion of the prveoy of
CONVInencny withn § room can be
only Dy weng Mmetarials

The growing poputenty of meny tic

hounshold apphs ond e Gung Voo

of afficesnt bt Powsy Dusness ond dete
hove resuited In o

The oversll result of the combunencn of
Sircumetances ls that the nome level with

whech are 900G Darmiers 10 swbormne sound.
R s Necessary, theredors, 10 Conesder the
G recy of tw ofe
Pece snd 10 Jewgn 8§ pIrtuon and Cohng
ssammbly 10 pive the esred scoustcel
SOacrpRon snd led the required degree of
Wivicy snd ireadom rom woernel aoles

The pnms regurements of 8 goed sound
g oo O Yy and ek

L TR - M

» wnisgs sdeQ:
mosnres are Wahan. AL the same Dang therm
® 8 dofinite rend towerd the vee of mose

SOONomucel hghtweght sBon ohy
Wwhach inherently geve ¢ iow degres of sound
neulston. The reeull of thees Fends i ss

CONPSIrstron in the dessgn of modern
Suldings. The uee of § good SOwNnd abeorbang

hen taad shest. Pound for pound. leed i &
mare sMectrve sound barrier Then any other

kg sl For the
9000n scoustical barmers conssrucied of
el are inveanebly hghtar snd Dwunner thet
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E¥ct of Load Bhoot on e [renemussen
Lose of I%™ Thick Movesdis Sreel Ofice
Porstion,

Action &y plemd en fouilin swr [ incenerise -
Son & une alelsen mételigue de buresy &
%" O dpansser.

Fe. 2

EMect of Load Sheet an Trensmizsion L oss
of %" Gypowm board an Doth Sides of TH"
Swel Studs.

Action oy plomd en fevile sw [ insoneries-
Son & une cleivan en seiombeges & seie So
4" resouvverts do plonehes o grpes oo
N° s Jos douu foose

Thue simost idest cambinchon of proparties
has besn recognined for meny years snd the
st mes of lsed for scousticsl purposss deve
Deck %0 antiqaity. Lood sheet, however, wee
Sover used amensively dus 10 the high cost
of r0ieng the sheet 10 the thi poupes
generally requesd. The recent development
of o continuous leed shest casting machine
has pprehcantty reduced ks cost end made

L X icolly Rocomt
srch has resited in the deves

of tead ¢ hagh o
Samers whach are Bun, ghtweight, simple.
ond vory cooy 1 lamall,
Pertitions snd Wells

Laad sheet con Do weed in many hin
gitweight partition Bystens ' incresss
hew 30und Waremsson loss. K can be
mecidy attached 10 Other mesenels with
slomtomenc sdhesives 10 3dd weoM withowt
sing the stftness. ba this he

Laaie b g

o o po
by the theoreucal Mmess iew Sov enamemon
108 con be obimned. Additions! snd
sometyr apectacuiar benefns con be
obreined ¥ the material 10 wivich the leed s
Sonded hes 9 comncdence sffect in the
wpeech rnge. in covty well construchony,
he frequency st which cevity resonancs
sccun cen ofen be shifted out of the renge
of imorest by $re wen of 3 smeldl amount

barriers of equet soUnd Wenariemon Cless of loed.
©or d of other
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ARervosen of Low. Tt Cosng Board with
ond wihet Losd Coling Blanket Tooted
by Ovlger and Hamwme ¢
P " o~ oved §
folbie fortow de wonamusitn, ovet Su 0ne
sovesin gu plamb Lprovres por Oolger ond
Hamwne ing.

e &

Tronemission Loss of Low .11 Coling Beerd
with v withvout Loed Plenum Bamies.
Tootsd by Goiger and Humeme Ine
fnots s wiguss ovee
U 2oNs SOVein Bu piemd done s plenum.
Eprovves por Qoiger snd Heomme e,

Thae sftet of losd on twe Iypes of periion
s showa graphically in Pigures | ond L.
Figurs | Buewsios T imarevement sbisned
by the sddwwon of loed W & 214" e

sbie stoel par ™ ol
sy of the persition withowt ined wes
resncied by e scoursnee ol & sovity
reannence oftect st sbeut 128 ape. The
Wmoorporsnon of enly 2 1 /Rt leed shes
{3733 ok ) 10 the Iiernet CoOnnstion
of the meel pertnon by Bondng 1o the
maede of Dhe metsl sune with § Adbiber -based
dhourve owers the oquensy
suficieraly 39 resull I & signifnsnt Meresse
S PONIATGRGR K. Pl et et v
obtaned by the use of ¢ heovier weight
of loed.

Ancther sxsmpie of the sfciend vee of load
showt 18 Busrsted by Frgurs 1 In Bus cose the
Svpoum bosd -sieel stud well ls IWherensly
west 1 spprosimately 3000 cps Sue %o he
occurrence of 8 comcadences deg. The wee of
oniy 1 /M1 of lead (1 /84”7 thuch) hae

shemost comMpletsly d the ceincid

#ve STC 45-50 range. sussble for offces
requuing confidentual s0eech privecy

Swspended Acoustiosl Callings

4 of

Y ]
Asosmmended Mored ol insteSoven of
Lend Menum Bormiee

Moge & nateliotion resemmondd #os foviive
00 plomb pow plonum.

L0AD BgEY
oL D OvIm
TP CARODROARD
AND STARLIO
Y0 FuRRNe

= mary bulldings the suep

TRANSMISDON LOSS ¢
3
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theee meterials poar barriers 10 the trens -
mission of sound The use of thin ised shest
ofters two wmple but very sftective methods of
srengthenng suspended scOustical Cokngs
10 provent the renemission of “over-the-
celling” nowe which s ohen the ceuss of
peech privecy problems.

Laborstory dats for kead celting bisnb.ew
and plenum bamers er¢ presented in Figures 3
snd 4. Both methode ars squally effective,
Bt the free hanging plenum barmier

(Figure 8) is ususity preferred becaues i
uses less matsrial snd often coets lems.

Dus 10 the inharent softness end ductitity

of thin lead sheet R can ba seslly cut nd heted
around pipes and ducts or other obetructions
10 the plenum chember %0 provide 8 tight

berrier Other meserisls uesd Ie this apphas-
BON ore Sthet IACre SRDSNEIVE OF OIS
GHFcuR %0 instslt. It return aiv le NOt ducted
@ hole must be cut in 1he pianum bamer sbove
the commidor partstions, heving spproximessly
he seme ares 8¢ The rtwrn o grife ; this
shows the return sir 10 secape nte the

open plenum. The vee of slencers 5t these
©penings is Not ususlly reguwred becouse

e sound weves s farced 1o evel 8
reiatvely lengthy route W0 reach the scjecent
officen.

The ceibng blanket arsngement it SOMemes
preferred i the plenum chamber iy hadly
Chuttered. The calkng blank st can be leid
Grectly over the kght Axtures snd actually
Bovints in dupersing heet rom the fxnares.

# the return sir le Aot ducied. i is ohen
Pecessery 10 COVSr the ceikng grifles With
hoose Of cross-talk shencess.

Mochanice! Nelss Preb
v '

A problem of major concern in modern
high -rise bulidingas is the isciation of noWe
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plafornds su-So0sus ot su-dossous doe
CRembioy do mécenigve.

Thees e should be
Gshned Guring the prefuningry Sesign Rape

3 B/’ SELT LLAD
LAD ™ M ACE

v » ol rooma | donthe penth from e KOp ctcageed level' snd
upper Roors. The nows probiem s ohen ot Champlain School in Ottaws whare ¢

o d by struchure! won ; ot, bend pr room is d under the
Proper worst: igtion of the mechinery Worery.

100Mm 8nd the Roar bsiow. Two tommon
methods are the uee of 3 thiche? structursl
oisd or the ues of » fosting siad. The
Rostng siat = the more eftective of the
WO, Dut its offect s Mesnly 10 InCresse the

Load has siso Deen vesd 1D QuUist NOWY Guct
work The lead can either be adhered darecsly
90 the duct or vesd 88 8N OULr WWREDING
ound Rbrous matensl appised 1 the
Outsade of the Gucl dependng on the
9ouge of metel whuch is Weed.

wanamusmon ices between the Y
room and the ares beiow. end K is still

A i Danign of Privets Offiom
ond Smell Confersnce Roons

Good acoustical Sesign 1 8 importan s

oth SOpeNrsnee in producing 8 plessent
n wiwch people can work

The use of this methad hee severs! sdvan.
15ges 1t provides 8 harther high Wanemuasion
ioss bemer in sddmion to the slad 1o which

& is resdiently hed, pius o derable
ol 508ce This effective combinetion provides
L d sownd T enemi toss ot

merumum cost. Figure § lustretes schemest-
cally the foor -cedmg arrangement designed
by Goodinend - Osergaard Associstes.
Cedar Knolia. New Jersey for the new
Conasdan Pacific hotel " Chatsay
Champlen™, now under conetruction in
Montresl. Modified versions of this celling
have beon veed with good reeuits st Cil
House in Moniresl 10 leoicre the mechinery

1B JOURRAL RMCA WAL 8/

ploncing stege is # amall part of the oversit
008t and will e repeid meny -foid in ocoupent
aatie sciion.

A most imporsnt conderstion in the
design of privete offices and conlerence
Toome i the privecy requirements of the

ond hopt in mind when plenning leyovls

SoouItical Besign of § 1o0m is the hackground
noiss lovel. Gonerslly i is desirable 10 have
$he ambrent noiss bevel of 8 perticuler reom
an high s idie Without lethng k b

8 dutrection in teell. The smbiert noise hee
8 bonatficisl offect v Masking nowe origineting
outmde the room, bt of coursa. it must ast
be hgh enough 10 interfere with aorwel
CORverssion with the IOOm, 8F Meke W8

v Oararsdy dasigmed 1 sccamtancn wah
e Sots piven Ia Table L

Tobie N ¢
oes requirsments for various degrees of
rivecy at two difarent levels of awdinet or

oA
of 10 %t end mey require scdjuserment #

Toble L. Noise Criteris for Differant
Types of Spoces

NC Curve Typical Agpioncrs

NC-2030 NC-30 Exscative offices ond Can-~
Serence rooms for §0
peoplr

NC-3010 NC-36  Privete or samigriven
Offices. rECOpLOR FODMIR,

NC-3810NC-40 Mochurn-smed offices snd

NC-400NC-30 Larpe sngieanng snd

NC-8010 NC-68 Secretarial sress (typing),

Load tor Sound Boriens 1 984
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Gimensions @ifter from Dhis Signficenty or
# corpotng ks wead. Any chenge which tends
Y the ol s ne

oM with reapect 10 the size of the common
partitions will heve 8 shghtly beneficiel
oftect on Veremiason loes.

daal lob Y ot
axint in the field. This foct is perticularly
wmportant when hiph wanemassion loms is
aquired. An sliowence of st leeet § db

should bs made whea ing 8 moveble
e - R
The wveriasion is not #8 Importent whea
parrmanert walls are uied s thew installation
more clossly 80proaches the idest. A more
gonerous showence of 7 %0 10 db should
be made when choosing the suspended
scoustcel cellang nce collengs 8% 1ested n
The Meborstory withowt ght fariures er sir
L9

When § Particuier offce layout conersy
primardy of ann-crucsl arvas & mey be
acONOmecalty Bivantageous 10 choose sa
ow ion lows wiling snd
then strengthen the cedng sbove critical
private offices by the ues of either & leed
plonum bemer of 8 ceiing blanket. Even when

i collengs with high
1008 ravngs sre used s plenum bamier or
Dlenket is ususlly required 10 obtain the high
3 o y for confidential

grivecy

When hgh trenemesson ioss walls snd
calungs sre Used the eftect of doors snd
other posedie flanking paths for sound must
Do taien into conederstion. When privecy

@ required In Dne office, the occupsnt cannat
expect ks Nesghdors to Close thel doors,
and 50 sither s0kd core of lesd kned doors
property gesheted and hned with Grop sesls
must be veed H olr I Gustributed through
COMtinuOus Parimeter convectors it i

Table . A é7v _ Laee for Different Types of Offiess
Tranamigsion Loas (8TC)
Typicet Applcstions Housring Conditions Pochpround NC-28  Sackground NC-38
Privecy not requinnd. Normel spsech conbe 36 o o 30 o loms
Partitions ueed only 88 Understood quite
apace dviders. stedy ond dintinetly
Swouph the well.
Sukntie lor Aviding Laud epeech cen be 3940 30-3%
non-orical aress. enderstood tesly well.
Provides teir degres ol Normel spesch ven be
Pesdom from distrao-  heerd but not eeslly
..' W S S
Provides good degree Loud soeech con be 40-48% 36-40
of reedom from de- hoord, bust is not seslly
wection. Sultable fer Inteligin. Normel
Junior executiven, speech con be hewd
SRgineert. eI only feinty, ¥ &t sk
Provides s confidentisl  Loud speech cen be 48-80 40-48
degree of speech fointly heard but net
privacy, Sulsble for wndermood. Narmel
Gocton, iowyery, senior  spesch i insuditia.
SEECAIVER. 0E.
Suitable for drvichng Very lowd sounds, $0 or more 45 o more
privete offces from such as loud esinging.
AOWy Sreds Contsining  brase musicel ingve-
YPOwriers, tolen, ments, or 8 redic st
COMOUIen, 9% Sk volume con be
hoard ony fuiraly or
ot ot oll.
filler panele sbOve the perimeter The dremetic iy in acies conrol
b Irearngl i ook o wlished by the ues of thin leed vhest
window mullions. 1 budiding pentiions and cellings hes been

A most imponant fecior in the performencs
of sn scoustical berrier i the care with which
the installation is cerried out. Fedlure o

Blustrated in 8 few sxampies described in this
artcie. While thess have reterred specificelly
0 office bulidings, similer problems exist In

sliminste s0und lesks through cracks around  privets residences, whers the use of high
doore ond p Joints will seriously hpeion loss partitions snd oellings
jsoperdure the perfarmance of sn otherwies containing lead mey sleo provide the most
Qood X barrier, Even hair-Une otiol 0hAION 10 Noise probi

Aecessary 10 P84l the convectors y
whare they psss through the partitions.
This cen Ds sccompished by fitting thin
shast lead sround the piping in the con.
vectors Leed con sisc be used sffectively in

oracks may apoll 8 pood barrier's sftective-
nees. A lesk whech constitutes only 1/10
of 1% of the sree of concern will rsduce the
pert of 948 db pertition 10 only 30 db.
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Useful
Test Data

Frame or Core
Weod Stud Wals

2 5 6 Wood Swdn
Fitrogiass in covity

2 x4 Wood Swds
Fregion in covity

228 Wood Swds
224 Wood S

Steel Srud Wall
15 Siwel Soutts

15" Swel Studs
FRraglass in covty

%" Swel Stuns

2%" Sreet Stude
Flregises m Covity

Steel Office Pertitions
Poper Honeycomb Core
Fibregises Cove
Fireglass Core

Fitvogions Core
Fivogless Core

Doere
Holow Core Wood

One Fooe

%° gypoum basrd
X" gypoum boad
1 1. ved stagied o shuds
%" gypoum board
%" gvpeum Sond

-+ e v oy

A° gypeum boed

%° gypoum boerd
e 1 . lsed (bonded)

A" pypesusm boend

%” gypeun boet
phus 1 1. lead (Donded)

22 govpe el
22 pouge sesi

22 gouge stesl
pius 1 B loed (bonded)

22 govge seel
phs 2 B loed (bonded)

22 pouge sweel
pive 3 . lood (Dended)

A” plywoed

Other Fase

A" gvpoum board

A" gypoum boed
1 8. losd stepied to s

A" gvooum boed
%" gypoum beesd

%" gypeum boend
%" gypoum boend

22 gouge seet
22 gauge stedd
22 povge sreel

22 poupe et

22 govge steel

%" plywood

Heow te Improve the Sound Trane-
mission Loss of on Erieting Well

Swel Office Pertnions

1° 5 2" hawing scrowed 10 fheel parvmien.
Lamenste of 1 I koed nd %~ plyweed
stached 10 lumng Fitvogias i covity.

17 5 2% Suming scrowed 10 000! persition.
Lamunste of | B leod ond %" gypeum
board stisched 19 huving. Fireglens in
coviy.

T 2 2" luming ecrewed 10 100l partiten.
Larunste of 1 1 loed #0d X~ gypoum
board entached te furing. Fibregiass ;
caviey.
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