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AL for reducing the trans-

nia:sxo:i of cir berne sound.

LEAD IS TECINICALLY 000D because it combines high density, natural
linpness and good damping capacity.

LEAD I5 HECHANICALLY OOOD because it is easily formed or fitted,
requires no special tools, can be readily adhered or fastensd to

other materials and provides a non porous mesbrans.

LEAD IS ACOUSTICALLY GOOD because pound for pound it 1s a detter
sound barrier than ary other converticral bullding materisl.

LEAD IS FOONJJCALLY 000D becauss it is reascnable in cost, takes less
space, often saves weight, is easy to install ard is salvageabls.

This parphlet cormtains additional information on:

The nature of sound.

What constitutes a good barrier.

1hat are the pitfalls to be avelded,

Examples of effective barriers contadning lead.
iiiscellaneous infcorration helpful in werkdng vAth sound.

EATURE OF 3 XRMD

The sounds we hear are the result of air jressure waves izpinging
upor our ultra sensitive ears. The frequency pitch of audible essure
waves can vary froz 20-20,000 crcles per second, The interasity of these
pressure vaves and the physical enerpy involved varies over a fantastic
range and accordingly it is exgressed logarithrically in units kncwn aas
decibels.

Sound can be pleasant, acceptable, toleradle, oblectionable or
injuricus. Noise is umamed sound and in today's socliety the control of
noise is fast becoming & mroblem of major fropartions involving petty
annoyances, loss of jrivacy, lowered working efficiency, higher accidenmt
rates and phiysical impairment of hoaring.

The inforvation preserted here is concerned with air-borne noise
rather than irjact or structural borne noise. This includes fasdiliar
sources such as the crying baby, TV & HiF1 sets, loud conversation, office
machines, motors, pumps, canufacturing opecations, etc. It doos not
include nolse from articles dropped or foot traffic cn bare floors above,
wvater hammer in pipes, vibration from heavy cachinery or the rumble of
a subvay train, vhich 1s transaitted primarily through the ground or the
structure involved,
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Alr-borne sound is a series of alir pressure waves radisting in
all directions from a source =uch like the ripples in a pool from
dropping stones. These Iressure waves will readily penetrate porous !
materials but will set rigid barriers into vibration 'dich, in tum, 2
generates nvw sound of lower intensity on the opposite side of the 1
barrier.
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| ~ VHAT CQISTITUTES A GO0, SOUND. BARRIZR ;

A good sound barrier wall is one sitch will reduce offending noise
from adlacent areas to the lsvel of the background nolse normally present
and accepted in the desired quiet area or to scee slightly higher level
which i3 still deenod acceptable to the occupant of the quiet area and
will provide speech Irivacy or freedon fron arnoyance or distractiom.
For exanple, an 80 c¢b (decibel) noise irpirging on & 30 dd wall vald
generate a 50 db rioise on the other side., If the normal and accepted
level of background noise in the quiet area i3 50 db, no arnoyance will
be experienced. If, however, the normal Sackground nolse level is LO @,

it will pow increase to 50 db indicating that the barrier s inadequate.
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The physical properties of a material or a composite wall that
) go to make up a good souwxd barrier are high density, freedoe from stiffness
i and pood damping capacity. Lead has all of these desired properties

to 8 greater extent than any other cammon building material. The proper
use of lead in ccebination with other materials will cacpensate for
their deficiencies and will improve the acoustical performance of the
composite barrier.
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3 To select or design s barrier one tust have & measure of its

s offectiveness. This is known as its Tranmission Loss (TL) and
represents the reduction in the level of air-borne sowxd that will pass
3 through a givern barrier. The 7L is exgxressed in decibels as a single

' figure which, in turn, represernts the arithmetic average of nine separste
TL measurements taken at specified frequency ranges between 1254000
cycles per second. This portion of the sound spectrim encucpasses the
frequencies of most of the sound waves to which we are subjected.
Transcission loss 1s & fixsd [roperty of a berrisr but varies with the
frequency of the sound. Thus, in appraising the capscity of a barrier

] one should consider both the statod TL figure and the frequency plotting
of the poparate values that make up the figure.
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i A more recert means of axgressing the sound attemuation capacity
of a barrier 1s known as the Sound Tranamission Class (STC) number.
! This method has gained acceptance because it gives a more reliable

@ peasure of barriers which have sharp dipe in TL at certain frequencies.
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There is a further improved method of exjressing the sttemuation
capacity, known ss the Speech Privacy Index which rarrows the field of
attenticn to the 2004000 cps range and takes into account the factors
of imelligpibility and background conditions. In ranking tests of :
various materials or panels for barrier performance, ap arithmetic 3
average of tho noise reduction in the spesch range from 2004000 eps 3
ovides & useful singls figure rating. ;

The TL of all matarials and barriers increases with frequency :
but at same point in the curtc a plateau or dip will occur with most £
materials whece the barrier developes travelling waves {like microscopde 4

versions of the saves in a shaksn rug) in sympathy with the disturbing
sound vaves. lhen this coincidence occurs, the acplitude of vibration
in the barrier increases and more sound is transzitted. Lead as a
material does not have this Cetrime=tal property in the frequency ranges
with which we are concerned. Thus, when combined with other materials,
it vall izpove thelr weak spots.

The required TL for a barrier in ary given situation will depend
upon the amourt of background nolise present, the degree of quiet desired,
the amount of adbsorptive caterial present and the chsracter and intensity
of the offenxiing ncise.

Yor exanple in a tpical office without alr conditioning and
where reasonable Quiet is desired, the partition barrier or wall should
usually have a minimz= average TL of LO db. Recently revised P.H.A.
minizmm -Standard Requiracents for Apartoent House construction call for
partition walls with substantially higher STC ratings. See table.

PITPALL3 TO BE AVOIDED

The instalied barrier when tested in place will frequently fall
short of the TL test rating for the barrier. This can be due to s highly
abscrptive receiving rocm but more frequently can result from faulty
installation in failing to eliminate sound leaks in seams, docrs and
perimeter jcints. In many cases this lowered perfoarmance stems from
the existence of munerous flanking psths via which the sound waves can
circumvent the barrier wall. Comon flanking paths include windows,
back to back electrical fixtures, medicine cabinets or wvall joints;
docr louvres, heating ducts; open plenum sbove hung ceiling; low TL
docrs in 2 high TL wall cte, Faillure to arply relatively simple
corrective meagures L0 these camon defects can seriocusly Jjeopardise the
performance af sn otherwise good barrier,




