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INTRODUCTION

noise nas become a2n 2lemens

Ct
f+3

cr

There is littls guestion a
ol our environment that nesds
survey of housing in the United States, outdoor noise, including
both street neoise and nolse from alrplane trafflc, was the mest

often mentioned undesirable condition in the vieinity of people's

homes (U.S. Departmentc of Commerce, 18735).

e gentrslled. In =2 1974

iT

e

o

In fact, our 1living environment has beccme sc nacisy that
government action to zbate the nolse can be sald to rest on the
elementary responsibility of zovernment to preserve the public
health and welfare, Jjust as 1t protects us from harmful drugs
and impure foods. One way t£to limit the neilse to which we are
exposed 1s through better bullding cdesign and construction.
Some government agencies @ave begun $to reqguire, or tg sncourage
at the design and construction stages, the application of -
quantitative standards or guldelines for environmental nolse
and for privacy.

At the Federal level, the Department of Houslng and Urban
Develonment (ZUD) has taken and is continuing to take acticn to
study and, within 1its lesgal mandartes, to set guldelines cor
standards to control bullding deslzn and construction. The
Federal Housing Administration (part of HUD) has developed
standards designed to provide "...a high degree of accustilc
and zuditory privacy between living units and becween living
units and public and service spaces..." in housing projects
that it insures or subsidizes (FHA, 1671). HUD nas zlso pro~
vided interim standards that identify the limits of acceptable
indoor and outdoor noise exposures and minimum acceptable sound

-3
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3ut Federal ageneles, such as HUD or the EZnvironmental

Ti%y reguirsd

Protecsion Agency (EPA), d¢ not have the lagal authoris
to impose nolse control standards on a majority of the new resi-

dentilal construction in the U.S.

Therefore, action te implement

nolse control considerations at the design and consitructicn
stages must take place at the state or local lavel. 3uch state

or local acticon 1s harmoniocus

Zor lass Federal involvement and for more state znd local solt

tions to identifled problems.

Recognizling both the need

—y

with sThe current popular pnreferance

for nolse control desigrn in resi-

denstial huildings znd the necaessity to have this nesd met at ths

[V R=-

state or local level, EPA has exercisad its authority under sh
Noise Control Act of 1972 (42 U.S.C. 34613) to prepare this

Model Noise Control Prouvigions
BProvisions) and the assoclated

This Preamble detalls the
address, describes briefly the
tells how the Medel Provisions

For 3Juilding Codes (Model
Implamentation Manual.

problems that the Wodel Zrovisions
sclutions te the prehlems, zand
and Implementation Manual were

developed to solve these problams. The relatlionships between
the Model Provisions and Implementation Manual ars discussed,

iptive

and finally, the Mecdel Provisions are presented with descripti

comments.

[ §8)
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The Prcblems

"Managers and owners of apartments readily admitc that
market preslistance 15 not only 1lncreasing as a result
of excesslive nolse transmission, but also that lack cf
Beth accustizzal privacy and nolse gontrol are &f

Zreatest drawbacks to apartment living.. . in s

(1972).

.~
r;_]

Most of us have eilther lived in an apartment with inadequate
gound isolatlon or have visited friends whe live 1inn such an
apartment, e were made aware of the noor sound isolation in at
least one of three ways: The aparctment bullding eishepr fafilad
to shiesld us {rom the noise of the neighbers, did net adequately
isolate us from outdoor nolses, or assaulted us with the noise
from the alir conditicner, heating system, or other mechanical
equipment. Some of us may even have complalned to the building
awner or to local government officlals about the nolsy condlcions.
3ut most of us probably did nct complain, because we thought
complaining would do no gocd, because we felt that ocur 1lving
condicions were temporary, or because noise was one of our lesser

problems.

2ut whether we complalin abour 1t or not, thils intrusive
noise must still be thought of as having zn adverse 2ff=zect on
the public healch and welfare. The phrase '"healcth and wellare"
is defined as "complete physiczl, mental, and social well-beling
and not merely the absence of disease and infirmicy. "Zealsh
and welfare" 2150 includes perscnal comfeort and well-being and

the absence of mental anguish and annoyance (ZP4a, 1974),

MNolse can advarsely aflffzct zhe community's health znd wellare
in many ways. Current studies of the affesects of nolse show that
people repeatedly exposed to typical city nolse levwvels exhibis
increased inability to conesntrate, impaired aptlcude to periorm

T e T -
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can makes conversation at nermal
seriously degradling the guality of life. &
nolsy places tend to adept a lifestyls devoid of communicasion
and social interacticn. They stop talking, they change the
content of the conversation, they talk only when absolutely
necessary, and they frequently must repeat themselves.” EPA,
1978}, More znd more evidence suggests that there may even be
a link between nolse exposure znd the development and aggrava-

tion of a number of heart disease groblems,

"We now have millicns with heart disease, high blood
pressure, and emotiocnal illness who need preotection
from the additional stress of neolse." Dr. Samuel
Rosen, Mt. Sinal Hespital (EPA, 13879).

In any case, 1t is now generally agreesd that somethling must
be done about the noilse. The movement involves the United
Nations and Federal, state, and local governmencs, as well as
sc¢lenca, industry, the legal profession, and cltizens.

Four general avenues of nolse abatement are avallable:

+ Making end enforeing laws against unnecessary man-made

b

noises, usually related to the use of machines
+ Making end enfore<ing laws that limit the noise-making

capabilicy of the machines themselves '
» Land use planning to separate unaveildable community

noise sourcees from sensitive residential zand recrea-~

tional areas
* Attenuating the nolse through the use of bhetter build-

ing design and construciton.
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the last approach: the desizgn of bulldings and cthelir relataed
= -
v =~

Jocise Control Tachnolog:
; Y

It 1s often thought that the chiefl obstacle to adeguate
neise control in dwellings 1s limited technolegy. This position
15 net unusual among acoustvical enginesrs and consultants whe
face difficult problems almost dailly and who are consvantly
aware of their own limitaticens. Moreover, this view 1s some-~
times shared by government agencles concerned with providing
people with sultable living facilitles, This conclusion comes
from practical and disappeinting experience in wvarious technical
and »uilding studiss and experimental housing projects. HUD has
recently suggested "two principal rpeasons why dwellings belng
bullt have inadequate nolse exclusion capabilicy: '

(1) The state~of-the-art in architectural zcoustics

has not yet advanced to the stage where it 1s
possible to design relatively lightweight struc-

tures with exceptionally zood noise isolaticen
propervies,

(2) The best tachnolegical means presently known
for soundgroofing puildings increase ceost
appreaclably."

K .

However, it 13 pessible that there are at l2ast three cother
Dfagtors that signifiecantly affect the noilise control properties
of buildings:

(1) Considerations other than acoustical requirements are
given priority in determining the basic type of bulld-
ing structure, che method of assembly, and esven the
finish materials.

§irbeem e i et T b et afn v et - 5 . R T N
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zarly in the bulldéing desizn, and sulcabls neilse
control structures have heen selacted, a2 bullding
structure thay 1s acoustically adeguate in itsel?
can be inadequate when complsted because the desizner
did not devalop the architectural detalls with nolse
control in mind; "leaks" and "flanking transmission®
bypass the Intrinsic isolaticn that the structurs
could achiave.

Tyrical oversights of architectural detailing are as

follows:
Flanking Noise Paths Hoise Leaks

Unmuf2led 4ugt runs Poor seal around duct senetrations

Outdoor souné Rpath, window- Poor mortar Joints, sorous mssonry
to window hloek

Hall sound path via-openiags Back-ta~back wall gabinets or
usdar doors electrical cutlats

Open lighting/ventilating Holas, gzaps at wall, or floor
troughs in floor-ceilinog penetrations
structure

Attenticn nas been called to these matters rrequently
in the past. But something more forceful 1s regulred
before the important acocustical detalls will be dealt
with effectively from the architect's drawlng board to
the finished building.

Zven though the zarchitect has chosen bulldin conscruc-
tions that acoustically are basically very good and has
carefully described in his drawings and speciiicati

all those construclton details that will avold fla
transmission, the ultimate success of the bullding in
providing adequate nolse isclacticn depends directly oan
the work of men with no krnowledgze of acoustical provlems:

the contractor and the indilvidual trades people.

nking

(81
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Ting Suilding

Nolse constrol provisions are included in the bullding ccdes
o' many Jjurisdictions. Unfortunately, these provisions have not
been very successiul in preventing complaints form the tenants of

the bulldings to which the ccdes apply.

In part, the failure of exlsting code previsions is due to
the fact that the masking effect of background ncoise is not
taken into account in the codes; thus, 2 censtouction that would
Be 2ntirely satvisfactory in z nolsy urtan nsighborheoed would
give rise to serious complaints in a gquiet suburbd.

Nevertheless, even when the architect haes chosen appropriate
bullding constructions that should satisfy the renants at least
most of the time, there are stlll ccmplaints.

The answer to %his apparent contradiccion Ls not hard to
find. If a reasonably zood structure was selected 1n designing
the bullding and, nevertheless, there are serious noise problems,
then somethlng must have gone wrong in the process of construcet-
ing the bullding .... something that the building code, as
Written, and that the normal practlices o¢f the enforcement zgency
Wers powerless to prevent., Eilther there were no noise control
previsions in the code, the code specifiad the wreng accustical
properties for the bullding, or the code was inelfactively

anforced.

The Solutions

The ¥Model Nolse Control Provisions and the Impleamentation
Manuzl have been written in an attempt te solve these major
shertecomings of exlsting noise control provisiens. Speciflezlly,

these two documents (together with the Fforthcomlng Construction }
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atbles bulldings, from thne constructien viawpoinc.
Standards for adequate reduction of cutdoor noise levsls and of
mechanical equipment noise levels are based on previous EPA
work relating nolse levels tc health and welflare afflsots
1574)., These standards are achlesvable with existing matsrials
and consstruction technigues. Standards for privacy are alse
achievable through current technolegy, but are based on the test
avallable data relating tenant satisfaction to degree of privacy.

Second, the two documents describe zsnforcement procedures
that should be used to obtain maxinmum compliance. The Model
Provisions specify separately the enlorcement procedurss for
the review of plans and for the acceptance of the completed
buildings. Criteria and guidelines are given for Judging ¢
adequacy of the plans; and final post-constructicn tests ar

engure that the completed building complles with

he

required t2
the noise control requirements.

Tinally, the Meodel Provisions and Implamentation Manual
should heslp the Jurisdictions develop a precess of adminissra-
zion and enforsement that 1s compatipble with the existing bulld-
ing code procedures. The Cermart of the Provisions is sindllar teo
that of the Uniform Building Code (U3C) (ICRO, 197&), and shculd
f1t easlly into many =sxiscting bullding ccdes.

Like many bullding condes, the Model Provisions contain
performance standards. These standards are adminiscered and
enforced by review of plans, inspection during construcsion, and
inswectlcon alter construction pricr to occupancy.




Cavelopment of the Model Hoise Contrei Provisions and
Implementation Manual

The Model Provisions and the asscclated Implementaticn
5. The firsc
) the schemes
{2) those used

Manual were developed through 2 two-phase proces
Phase consisted of a review and evaluation of (1
used by U.S. and Eurcpean national sovernments,
by U.5. state znd loczl governments, and (3) those used in the
majJor model bullding codes to specify and enforce acoustical
reguirements for bulldingzs. This first phase lz24 to the
identification of basie facters that determine the Ffsasibility
and ei'factivensss of any scheme to control nolse in bulldings.
The second phase, the complete development of the lMcdel Pr
vislons and Implementatlon Manual, then drew upon the strengths
and attempted to aveid the weaknesses of these existing schenes.
The following paragraphs surmarize this two-phase process
leading to the Mcdel Provisions and the Implementation Mznual,

Review and Summary of EZzisting Schames
European Practices

The most ambitlous programs are these of Denmark, France,
the Netherlands, Sweden, and West Germany. Much less actlve
progranms exlst Iln Austriz, Seigium, Zast Germany, and Switzer-
land, Almost all counctris2s guire the inspection of 4
bef'ore issuing a bullding permisc, and most suggest or reqgu
approved tyzes ol censtruction known Irom exgerisnce or mezsure-
ments to provide reascnable sound insulation. The malorit
Zurepean ccuntries a2lso conduct at l2zst scme tTesting in finishad
buildinzs.

Eeyond that, some of the enforcement methods are unigue.

Tendlng to emphasize the positive, France and the Netherlands
have elther developed nationally recognized rating schemes as

0
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ause of gccr zeocustigal per-

formance.

The erfects of comprehensive enflorcement practices are
impraessive. The most dramatic improvements occourred in West
Germany, where tshe average airborne sound insulaticn rating in
government=-"inanc=ad bulldings ilncreased approximately 2 d3 in
the 13 years from 1950 to 1988, OQver the same pericd, the
average Impact noise insulation rating increzsed apnproximately
20 d83, The most important factor 1n zaining these improvements
Wwas probably that payment of the final one=third of the construc-
tion funds is held up until compliance with ccde requirements is
dem.:nsrtrated by acoustical measurements In the compleved bullding,

U.3. Federal Practices - HUD

Two sets of nolse control reguirements fall within the
purview of HUD. QCne is the Minimum Property Standards of the
Feder Housing Administration (FE4, 1971); the other 1s HUD
Department Circular 13290.2, "Nolse Aba
Deparsmental Policy, Implementacion Re
1971, The former emphasizes noise in

1}
t—

onsibilities” (EUD,
1 on betwean dwalling
unli:ts; the latter is concerned »rimaril dmicing the nolse

intruding into dwellings {rom outdoors.

A review of HEUD's experisnces in Iimplamenving its nolse
centrol policy yielded several cgeneral suldellnes for the
development of the Mcdel Provisicons and Impiementaticon Manual.
First, ease of administraticn 1s gssentilal if the program is o
be effsctive, Ease of administration c¢can be achieved either by
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maxing the Meisl Frovisions ogonsistan

el building ceode z2dministrztion and en
el

the existing code system te snsure thac the Mode

wlll be adoptad and enforced. Seccnd, che Medel Provisions
should have bulld-in flexibilicty so that communities wis
diffarent problams can adapt the cecde to thelr specilic neads.
Pin2lly, tShe Medel Pravisizsns should provids a systematic m2ans
for determining whether or not various noise control designs
comply with the noise control requlirements.

State, Local, and Model 2ullding Code Nolss Connrol Prz2etlces
in the United States of America

The nolse control provisions of zpproximately 20 American
bullding ceodes were examined te determine what requirements they
generally ineclude; and more than a dozen bullding ccde enforce-
ment officlals were interviewed in an accempt to learn about

specilfic enforcement pracstices.

In general, all the codes contaln simllar srovislons, and
mest are enforced with simllar practices. Most have noise
insulation provisicns applicable to multifamily dwellings,
including hotels and motels. These nolse insulation provisicns
are given as per Brmance regquirements In terms of Sound Trzns-
mission Class (3TC) rztings for airbeorne scuné insulaticn and
Impact Noise Hatings (INR) or Impact Isolation Class (IIT) for
impact noise insulation. The periformance raeguirsments a
to party walls and flcor-ceiling assembllies separating adjacent

}
oply
dwellings.

None of the codes, however, gave any Jjustificatlon for
gelection of the particular numbers that constituted the per-

formance requirements. Although a few codes contain provislens
that 1limit the level of ourtdoor noise 1intruding inteo dwelling
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uildings ac the dbuilding
are azlmecst never ga

Most Jurdsdictions enferce the nolse gontrol provisions
primarily by reviewing mlans of prorosed builldings to determine
that adequata neise control designs are used. Although most
Jurisdictlions also inspect the builldings, beth during construc-—
tlon and after constructlion prior to ocecunancy, 2lmost ncne pay
2lose atstention to acoustically significant construetion detalls

during these inspections.

Bvaluation of Schemes

The review of existing schemes led to identlific
faccors that can contrioute to or diminishn the f2asi
ocr affacsiveness of any scheme to control nolse in &
By examining different schemes lor the presence or absence ¢
these factors, the feasibility and effectivenass of severzal
possible nolse control schemes were esvaluataed.

A scheme 1s fecsidle 1f people understand 1%, can comply
with 1t, and can enforge 1, Additicenally, a scheme is cone-
sidered feasibhle if 1t 1is easy ¢
readily into a Jjurisdiction's =x
and s2nforcement. A scheme 1s 277
enforcemant leads to the construct

achiave adequate nolse control.

d
¢ adopt, L.,e., 17 Lt fits
4

Factors that csontribute to fzasibllity may reduce
effectiveness and vice versa. 7TFor axmaples, the fo
improve the chances that & scheme wlll be 2ffactive:

[
ha
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= iy 1 Tar mmao oA
SrmEnce reguivanents arae . 23> 4 3Tatad;

(2) Performance requirements are appliad nct Just to
speaific individual assembliass ({ ls, floor-ceiling)
but to the building as z whole
detalils of assembily, installat
rPaths 1s included;

, f.e., atvention t¢
ion, and flanking

(3) Materials necessary to provide requlred performancs
are known;

(k) Construction details necessary to previde pequired
parformance ars Xnown;

{5} Final tests o¢f performance are mandatory;

(6) Limits are placed on noise that intrudes 1into
dwelling units from ocutdeor noise scurces and
from mechanical equipment in the bullding:

{7} MNumbers selectad as performancs reguirements aze
based on rellable information about how people
respond to intruding noise.

Zut some of these factors, for example (5), although necessary
to snsure a scheme's effsctiveness, greatly diminlsh its feasi-
bilisy (ease of adeption) by lncreasing the difficulsty of
administering and enforcing the scheme,

Final Development of the Model Noise Contral Provisions

The route taken in developing the Model Provisicns, therelore,
depended upon a balance struck hetween feasibilizy and 2ffsctive-
negs. EPA has decided, fer two primary reasons, to develeop Model
Provisions that are aimed at hizgh effectiveness. rirst, although
high effectivenass may mean that the Model Provisions contain
factors, such as a mandatory final test, that could discourage

13




adopticn (reduce
tc counteract thi
axample, provide
that adopt the Model

%3 train and eculp the

provisions.

Second, any Jurisdiction that adopts the Model Zrovisions
will #o so with the axpectation that the provisicns will provide
an 2ffective merhod for acntrolling nolse in buildings. They
would not bother to amend their laws or to adopt new laws if
they thought that such efforts would be Fazasible but not
effective in providing adequate acoustical gquality.

Therefors, the Model Provisions have been designed primarilily

to be effective. They have provisicns that control most types of
noise likely to cccur in buildings. They ccntain mandatory Iinal

[ R el

tests for demonstration of ascmpliance. The noise contrel regqulre-
ments are basaed on how people respond to intruding nolse and are
designed to minimize the adverse effects intruding nolse can have
on health and welfare.

3ut feasibility has not been overlooked., Zvery 207 ort has
veen made to develor Model Provisions that are understandabls
noth by those who must comply with and those whe must administer
and enforce the neise ccecntrol provisions.

Energy Conservation

Currently, there 1s much interest in reducing or minimizing
energy consumpticn. Implementation of the Medel Provislions,
speeifically Sectlon 3507, "Isolation from Nolse Generated

- e

Qutdoers,”" will help Jurisdictions in their efforts to minimize

-ty o

building energy consumption. In two areas, the techniques used
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(1) the decubling of bherriars, as in double-glazing of
windows cr “he addition of storm windows;

{2) the alimination of ailr leaks by the use of caulking
and weather stripping.

To the extent that these metheods are used, ncise contrel and

anargy conservaticn go hand-in-hand,

The resultant energy savings can be quantified as dollars
saved. Even when noise control means that a bullding must be

alr conditicned sec that windows can be kept clased year-round,

doellar savings result. For example, in an energy conservation
that for 1100

study of public bulldings, calculaticons showed :h
schoels examiped, nes 2nergy consumption could te reducsd on
the average by 31500 per year per school by reducing alr lsaks
and reducing thermal transmittance (u), even though energy was
required to ventilate the bulldings (FAA, 1977).
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GENERAL PROVISIONS

Purpose

The Model Nolse Control Provisicns andéd Implemsntation Manual
are designed %o yrcvide Jurisdictions with the too
minimize tha adverse =ffacts on nealth and w2l r &
intruding into residential structures and schools. | Three typ
af lntrusive nolse are addressed: nolse from nelghboring
that compromises privacy in mulcifamily dwellings and in s
bulldings; outdoor noise that intrudes inte residentilal st
and schools; and nolse Prom mechanical equipment located withi
regidential structures and schools.

The Model Provisions ccntaln the specif'ic performance
requirements and cthe adninissracive and enforcenment proecadures
that both the enforeing agency and the public must knew. The
Implamentacisn Manual contalns information that wili assist a
Jurisdicetion in adoption and enforcement of the Model Provisions.

The forth-coming Constructian Handbook will provide examples of

adegquate designs.

Mathod

The Model MNoise Control Provisicns are based primarily cn
f

grrfermanees standards, and thus co
pulilding codes. These codes are gz
3

g

nform Wwizh =2uiscti
anerally performance
andersen, 1969). Performance

rather than speeirficzsion czodes

standards alone, nowever, canng:t 2nsure thast t!
el

bullding will have adeguate nolse Isolatvicen 3
addi<ion to knowing what performance standards nust
architecc/designer must know which designs will provide this
perfermance, and the btuilder, obvlously, must construct the

tuilding ir strict accordance wich the selactad design.

oy



Conseguantly, in erder to ensure that the reculred nolse
control is achileved in the zempleted builliding, the cotal systam
of administrac‘on and enforcement must provide (1) performance
standards, (2) designs for structures that meet the performance
standards, and (3) a method that encourages constructlon accori-
ing teo desizn. The Model Nolse Control Provisions presented
here and tne associated Implemenctation Manual supply the per-
formance standards and a method that encourages construction
according to plan. A future EPA publication (the Construction
Handbook) will supnly details of typlcal adequate designs,

Ascertaining that the completed building contains all the

nolse centrol details specified in the plans is a difficult, and
a somewhat unusual, problem. The problem of bullding a wall
that will prcride the designed sound isclatvion is differant “rom
bullding a2 wall that will provide the designed strength. The
strength of a finished wall derends zrimaxily on constructlion
techniques tkat ars familiar to most builders; serious flaws are
usually obvious. Acoustical integrity, on the other hand, rests
on small, seemingly unimportant znd, In the finished bullding,
unseen details., Whether or not a specific bead ol caulking is
properly applied or whether or not a2 plumbing penetration 1s
sealead can have a significant effact on the nolse isclation

provided by the ccmnleted structure. If there 1s no way to check
pesitvively tha: these detalls zre prorverly executad, and if thare

|..
«t
t

is ne ftradiction of attention to unseen derzalls, there is tle
incentive for construction personnel to give them the attention
they require.

-

The Meodel Provisions include the cnly certain method for
ensuring that tne noise control detalls zare properly axescutad:

final performance tests pricr to cccupancy. Certainly, some
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will obja2ct tTC using sugh tests -
? 114l

ng rails a2 tes

The Model Provisicns address
diccilon decides who will do the te
are adopted; thie Implementaticen Ma
testing. The Model Provisions mak
applicant) responsible (Just as he
compliance ¢f 2ll cther aspeeccs of
with other aspects of design, the
the raspernsibllicy for compliance
fermance standards to a gualified

Use of a performance tast is

Voo will do 18?7 Whno will zay

T, whe 15 responsidvle

thiese problams. The juris-
sts bhefore the Mcdel Provisions
nual discusses the costs of

e the bullding owner (permit
1s ultimately responsible feor

che building code); but, as
owner may contractually pass
with the neise control zer-
acoustical engineer/consultant.

necessary: 1t is the only way

to ensure that the buliding is construcced according to plan.

Initially there will be fear of fa

buildings may rfail, but moest will

ilure and, certainly, some
noet. The Model Provisions

require that the reasons for fallure be located and remedied.

Eventually, after all persons conc
wlth construction of acoustically
will be less and less freguent.

The problem of adaquate noisa

Y

h
¢ adequate dagigns and marzer

Findin
ting the Sutlding geecording ¢

Flexibility

Realizsing that different Juri

econtrel neaeds, flaxiblilicy has been bullt into The Model Nol
5

Control Provisions. None of the s

control — Airborne Sound Iscelaticn

erned have had some experilence
adequate structures, lallures

constrel ta not =z gueszicn of

.
-

tals, but & question 27 con-
2

3
lan,

o

sdictions have diffarent noise
5

ections dealling with nolse
fTor Privacy, Impact Moise
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e d
ment upcen 2ny ¢f the cother nclse consrel ssc
dlctions can choose not to adept one or anot
vislons. Fer example, in practice, some jurisdictions may not
have outvdcor noisa levels high enough to cause problems, (the
Imzlementaticn Manual tells how to =sstlmate outdoor acise l2vels),
and thus will not need the outdoor neoise provision. Eowever,
most Jurdsdictions will probably wish to adopt the other

t
tions., Thus, Jurls-
h

nolse control provisions deasling with indoor nolses.

Format of the Model Noise Control Provisions

The basic numbering system, the subject divisicn, and the
terminoclogy where applicable are derived from the UBRC. BSut with
minor revisions the Model Moise Contrel Provisions will fit Iinto
other model bullding codes, suech as the Standard Buildin

{82CCIL, 19758) ar the Basic 3uillding Code (30CA, 1976).

cdz

i3]
Q

Enforcement Agency

The agency that azdmindsters and enforces the Model Provisions
must pave the legal autherity te do s¢o. The agency must have the
authority to deéermine whether or not those pecopls subject to the
legal reguirements are in compliiance, to take actlon asainst those
net in compliznce, and to deal with cases where varilances cr
axgeptions from specific requirements are necessary.

For the purposes of administering and enlfercing the Mcdel
Noise Control Provisions, the office of the building inspector,
or some similar office, 1f it exists, will probably already have
all the required legal mandates. Specifiecally, such an crfflice
is likely to have:

19
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autherizy to requir
specificacions;

{2) authoricy to reguire submission of compuctaticns
data that dercnsstrate ¢ i
cthe ¢cde;

{3) austhority teo grant/deny building permits based cn review
of plans and specifications;

(4) authoricy and expertise needsad to inspect buildings
under scnstruction;

ing

{5) procedures for handling vlolations of pullding cocde
provisions;

(6) an appeal board or board of adjustments to deal with
isputes concaerning code inserpretations and to handle

-

varlancas or sxcentions.,

Consequencly, unlike an crdinance desizned to zontain all
provisions necessary for its administration and enforcement, the
Model MNolse Control Provisions are designed to fic into existing
building codes. They do not, therefore, contaln separats Zro-
vislons chat establlish powers and dutles of the enforcenment
agency, that specify what administrative action should be taxen

agalnst code violators, or that set up procedures or degliing
with sXceptions and variancses.

ctor

Agencies cther than the office of the tuilding insp
ation and

-
-

e
could, however, play a valuakle role in the administr o
anforcement nf the Mecdel Provisicns. Agencies such as a Hezlth
Department cor a Department of Environmental Control may already
have some expertise In noise measurement or control. 3Such

participation by other agenceies could range Jrom reviewing the
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heavily upon available expertise and funding and wlll have to
be determined by sach Jurisdicticon prior to ilmplementation of
the Model Prowvisions. Naturally, any agency invelwved in the
adminiscration and enrforcement must be given thne required legal
authorizy; Health Department personnel, for example, must have
the authority to enter bulldings under constructicn i1f they are
to make the cerformance tests.

21
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MODEL NQISE COMTROL PROVISIONS

INTRODUCTION

]

o

bl

fnllowing mastarial is des
axisting building code as a new or

=] s
mendad chapteyr, sseticon, v
article. Any materlial in the exlsting code, or in 2xisting
ordinances, that applies to nolse centrol in buildings should

be repealed.

Many of the Model Provislons secticns zre followed by
2xplanatory comments in {ftzalies., These syplanaticns are 2ro-
vided to assist a Jurisdiction in the adoptlion, enforcement,
and administracicn of the Modal Noilse Contrel Provisions.
Although these explanations are nov o be a part of the languasge
inserted Ince the Jurisdiction's bullding code, they should not
te discardad, Since the explanations will te useful alter the
Model Frovisions have been adopted, they shculd be made avall-
able to hoth administrative/enforcement staff and te the public
who must comply with the provisicns. For example, the explana-
tions, together with the adopted provisions, might be published
in pamphlzt form for distpyplbution te builldinz permit appllicants.

The general format and secticn numbering used here i3

similar to that of che UBC. Sinc he UZC has a chapter 35

dgvoted So noise control in buildings (Sound Transmission Control),
tten as Chapter 35 and replace UZ2C

=+

the Model Previsions are wr

3

ing Chapzer 15, Scund

Chapvar 39 in its entirety. The =2xist
a2led, z2nd the naw Chaptar

W C

ransmission Control, should %e rece
35, YMolse Constrol Raquirements, adoprtad.

[AN]
n
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Section Title

Sec. 3%0x., (a)
(B)
{c) 1.
2.
3. A.
3.
c.

[ =)

—~
na
—

(3) (4}
{3)
(c)
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Chapter 33
NOISE CONTROL REQUIREMENTS

Purpese
Sectlion 3501, The purpose of this chapter 1s to:

(a) Ensure adequate acouscical privaey in residencizl and
educational bulldings;

{h} Prevent the intruslion into residentlal and =duca-
tional builldings of nolse, generated cutdecors cr by mechanical
aquipment, that can have arn adverse effect con healsh and
welfare.

Scopa

Section 3502. (

a) . Tnis chapter speciii=s noise
contyrol requirements for G

.
oup R and Group I ceccupancles.

(b) Nelse Generated Indeors. &roup R occcupancies contain-
ing two or more dwelling units or guest rocoms, ilncluding notels,
apartment houses, lodging houses, and dwellings, shall comply
with the requirements of Sectlons 3504 and 3505. All Group A
cecupancises shall comply with the requirsments of Section 3506.

-

Group = occupancies, Diwvision 1, inecluding any tuilding
aducatisnal purpeoses through the l2th grade bty S0 perscns

[of
4]
®
n
ey
[ I ]
'

for more than 12 hours ger week or four hours in any one
day, shzll comply with the requirements of Secticns 3504 and 3504.

ctien 3504 specifias minimum airborne sound isolaticn
reguirements that apply between any two private spaces and betwean
space and any private space, Section 3505 gives mini-

et b 1 e gm0 ©
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dgwelling spaces and Detween any gublle space and zny dwalling
space, Sectlon 350f specifles maximum permissible interdior
n 1s that result Trem the creration of mechanileal

{c) Noise Generated Quudoors. All Group R cccurpancises and

all Group E occupanciles shall comply with the requirements cf
Section 3507. Section 3507 limits interior noise levels that
result from ocutdocr nolise sgurces by specifying minimum germis-
sible scund level reductions provided by exterior shells of

builidings.

Comments

This ehapter sets noise conirol atandards For both r
dential (Group X occupancy, and educational (Group £ oc
buildings, end this seciion specifies precisely which stan

g

g
apply to which types of buildings. Firss, *aia azeiion gns
that standards for acouscvical privacy (Section 3504) and fo
impaet notae {Section 3505) are applied to cll resideniicl
utldings that gre likely o have more than one Family, or more

O

han one person, living separctaly tan indevendant living faeil-
Thus, thase stendards

Lt

L2
38

™
e

as for long or ghorrt periods of time.
poly to buildings such a3 hotals, motels, apartment houses,

]

angd townhougses constructad within & s8ingle siruccure, but rnov
to devacned gingle~family residemces. Single-Family residences
are not included because not only could providimg the sound
igolation inerease gingle-Family house posts uncaceprtadly, buc
alge it is ampected thar familias can dael in rheir ouwn wayas

T

wisth the privacy needs oF family members.

Second, this sect

o ——

Z
gquipmant noige are app

on ensureg that standards For mechanical
Ta

ied to all reatidenticl siructures.
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Cafiniticns

3ection 3503. The follewing definiticns apply to terms
only as they are used in this chapter
ACQUSTICAL TEBMIMNCLCGY: ALl acoustical terminclogy, nos defined
below, shall be that contained in ASTM C63L4-77 "Standard Defini-
tions of Terms Relating to Environmental Acoustizss.”

ADJFACENT spaces are roems, hallways, stalrways, esc., zon-
ol

sctrugted so that part or 2ll of a wall or floor/ceiling of one
space forms part or all of a wall or floor/celling of anocther.

ANSI i1s the American Natviconal Standards Institute, Inc.,
1430 Broadway, New York, NY 10018.

ASHRAE 1s the American Soclety of =
Air-Jondicioning Sngineers, Ine., 345 Ea
NY 14017. -

ASTM Ls the Amerlcan Scclety for Testing and Materials,
1916 Race Streetr, Philadelphia, PA 19103.

uit bullt into 2
nee characteristics
Sound Lavel

(8]

A-WEIGHTING NETWORKX is an electrical cir
sound level meter that has the frequency resp
specified in ANSI S1.4-187, "Speciflcation ¥

Meters,

&)
or

A-WEZIGETED SOUND LZVEL is the soundéd level as measured on a
sound lavel meter (or egquivalent) having the A-welighting Network,

DAY-NIGHT SOUND LZVEL, abbrevizted as DINL and symbolized as
Ldn’ is the equivalsnt A-welghted scund level during a 2i-hour
period with 10 declbels added to the adquivalent A-weighted sound

lavel during the nighttime hours (10:00 p.m. to T7:00 2.m.).

27
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éZ 135 the abbreviztion Jor decibel,.

DECIZEL 1s the unis of sound lewvel. A sound 1
FEal

e s
guantity measured by an instrument that satisfles the require-
ments of ANST S1.b4-1271, "Speecdification for Zcund Lo e

DWILLING 3PACE 15 a dwelling unitc or a guest room.

ENGINEZR/CONSULTANT 1s a qualififad acoustleal enginesr/

consultant.

EQUIVALENT A-WEIGETED SOUND LEVEL is the A-welghted sound
lavel that, if constant over a gilven time period, has the same

sound energy a3 does a time-varying, A-welghted sound level

over the same period.

ZXTZAICR SHELL 4is all walls, floors, and rogfs and all
alaments of these walls, floors, and rcofs, such as doors,
windows, vent openings, thatp, taksn together, complately deline
the exterior boundaries of 2 building.

FOOD WASTE DISPCSER is an electrically powered device that
is 4inatalled as part cf the plumbing =system and that reduces
arec

food waste to particle sizes that, with the ald of water, ar
discharged into the plumbing dr-ainage system.

GUZET ROOM is any roem or rooms used, or intended te be
g

used, by one or more guests primarily for sleeping purposes,

NTERNATIONAL STANDARD 4is 2 standard published by ISC.

-

IS0 1s the International Organization for Standardizaticen,
Seneva. Coples of ISO publications (Internaticnal Standards)
may be obtained from ANSI.
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Ciecthas Dryer — an @lzctrically powered machine for drying
fabrles by evaporatlion through the use ol various combinations

of hegt, alr flow, and tumbling;
Clothes Washer — an electrically rcower machlne Ior Washing
fabrics 1in water;
Dishwasher — an electrically powered device that uses water
to wash and rinse dishware, glassware, cutlery, and most cocking
- -

ansils, z2nd discharges waste water inte the plumbing drainasge

t

|9

system, 4 hlower and heater may be used te dry the dlshes.

Range Hood — a device designed tc remove cooking-pclluted
ir from the steve ares, using one or mere elezetrically powered

-

fu

fans or blowers.

MAJOR MECHAMICAL EQUIPMENT is5 all mechanical equipmentc
except mnajor applliances aqd food waste disposers.

MECHANICAL ZQUIPMENT is all machinery, including all ccm-
ponents thereof, such as ducts, viping, and vent openings, which
is usually operated at least once a week to provide sanitaticn,
power, light, heat, cooling, ventilation, alr-condiziconing,
refuse dispesal, transporation, or similar service for a
bullding, and which by desizn is a part of the bullding.

NORMALIZED SQUND LEIVEL DIETERENCE s she sound laval
$fferance adjusted to the expected acoustical cendleod

when

[

cns
receiving room under test 1s normally furnished. The

tl’

he

method for detaermining the normalized scund lavel diffsrence Is
iven in A3TM ESST7=-77T, "Determining a Single-Number Rating cf
rhorne Sound Isolation in Multiunit Suillding Specifications.”

g
a4




QUTIDCOR DAY-NIGET 30UUD LEZVEL s the day-nizht sound iaval
l1i el 2 2

cutside zthe exterior she
.‘

PUBLIC SPACE i1s an area ¢ a building to which tShe publice
at large has access, or to which 211 or most tenants cr cccumanss
have access. ZFubllic space includes such areas as corridors,
hallways, laundries, lebbies, lavatories, stalrways, 2t¢., Serv-
ing meore than one tenanec.

QUALIFIED ACQUSTICAL ENGINEER/CONSULTANT is a person who
shall have demonstrated his caempetence, ta the satisfaction of
the Bullding 0fflcial, in mzking rolse measursmenis and Ln the
analysis and design of noise gontrol fzatures for bulldings.

SOUND LEVEL is defined under DECIREL.

SQOUND LEVEL DIFFERENCE is the difference between the average
sound levels produced <in two roams by the operation of a test
sound source in cne of the rcoms.

of
jo.3
(4]

SOUND LEVEL METER 1s an instrument that complies wizh

b laes

requirements of ANSI S1,4-1971.

SQUND LEVEL REDUCTION Ls the difference, in decibels, hatgween
the cutdeor equivalent A-~weighted sound la2vel and the correspond-
3

ulvalent A-welghtad scund level inside 2 building.

STC or SOUND TRANSMISSION CLASS is
of the alrborne sound insulation of a spe c
wall or floor/ceiling construction), derived £rom sound ¢
mission less values In accordance with the procedurss of ASTM
Z413-73, "Determination of Sound Transmissien Class."

Ingla=number »
ic partition {(party
-

30
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Comments

Guest Room: This definition i3 dijfferent From the UaC
dafinition, which ircludas as guest rooms "[evary] 100 square
feet of superfieizl Ffloor area in aq dormitory...." Guast rooms

o dafined obviously could not be provided wich the required

L%

Tecching Unitt: Thia dafinition {3 intended to axclude
open-plan claassrecoms from the airborne sound itsolation require-
mantg, but to include, generally, open-plan schools. In a single
large room vhat has bagn divided with partiacl height particions
{(i.2., "ogpen-plan™) so0 that several separate zetivitias may be
conducved gimultanaousgly, 1% weould nor be possidle to comply
with the aimbornag sound igolation regquirdments i thay were
applied to the partial height partitions. Bowever, 1%t i3 con=
cetvadle that o school might have saveral large rocms each used
in the gpen-plan fashion and other roomg used for ingtruction
or srudy. 3detween these "complaetely encloged" layge rooms or
between thege rooms and other nonopsn-plan roomg, the ainrborne
sound fsolagtion reguiraments apply.

Definitions that may be useful for undargcanding chi
in the U3C are:

L]

chapter, dut whichr are contained

APARDMENT shall mean ¢ dwelling unit as defined in snis
Code.

APARTHMENT HOUSE is any building, or zortion thereof, which
18 deasigned, built, renvad, leased, iezt, or hired out tvo be
occupied, or which i3 occupizd as the home or residence of three
or more families living independsntly of each other and deing
their own cooking in the said butlding, end gshall include jflats

and apartments.

31
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DWELLIIS 13 any butlding or any porsion there
3

nct an "AgarIment Eouse, " "Lodging Fouaz,"or a "JFoia i
"Duelling Units" or "Sues

T
-

tn this Code, which contains aone or two
Rooms, " used, Insended, or degtgned to be buili, used, renced,
leesed, lez, or fAidred out fo de ccoupiad, or walch are cocupiad

Ffor livirng purposes.
DWELLING UNIT ig a singls unit providing complate, indzpen-

dent living facilitiss for ona or more persons, ineluding permanent

orovigions rfop living, sleegping, eating, zcooking, and, sanitzzsion.

Oecupancizs agrgll he:

Group *

Otviaton I. dny duilding used For sducational purposes
through the 12¢h grade by 50 or more persong for more than I2
hours per week or four hours in any one d4ay.

)

Divigton 2. AdAny building usad

through the 12th grade by lass than
g g y
12 Aours per week or four houra in cny one day.

Tor a2duecasional purpoges
30 persons for more thcn

v duitlding used Ffor day-care purposes orp

I Qacupancies snall be:
Botals and avariment houses.
Convents and monzssries (each zecommodasing mere than 10
sersons).
Group R, Divigion 3 Oecoupancies shall be:

Dwellings and lodging houses.
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FETEL fs any Suilding sonzgining 3iz or mor2 susst nrooms
intendesd or dagigned to b2 used, or which are usad, rented or
hired out %o De occupiad, or whieh are cecupied For slaeping
purposes by zuasta.

LODGING JoUSE is any building or portion therdof, containing
net more than five gusgt roomy whioh ame wsed by not more than

Ffive guests where rent i3 paid in monagy, goods, laber, or other-
wige. A lodging houge shall comply with all the reguiremaenta
of this Codze For dwellings,

MOTEL ghall mean hotel as defined in this Code.

ORNER is any pergon, agent, firm, or corporation raqving c
legal or equitabla intarest in the property.

STAIRWAY., Two or more risaers snall constitute a stairvcy.

33
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Airbarne Socund [selatien 7or Privacy

Section 35G4. (a2) Performance Reguirements. ALl Gooup 3
oeccupaneiss and Group E occupanciss to which this sectlon
applies {identifisd in Section 3502 (b)] shall te desizned and
constructad to prowvide noermallzed ssund level diffsrences {scund
isoclation) at least equal to the values in Table No. 35-A. The
requirements of Table No. 35-A a2pply to projects whers outdoer
noise levels agual or exceed a day-night sound level of 50 43.
For projects where the cutdoor day-night sound level 1is less
than 60 ¢3, the corrections of Table MNo. 35-8 shall be edded o
the normalized sound level differences and design reculrements
of Tatle No, 35-A. OQutdoor day=-night sound levals for use with
Table No. 35=-3 shall be determined in accordancge with computa=-
tion orocedures described in the Implementation Manual.

34
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TABLE MO. 35-A. AIRBORNE SOUND ISOLATION REQUIREMENTS: MORMALIZED
SOUND LEVEL DIFFERENCE AND ASSOCIATED DESIGH

REQUIREMENTS
Private Space PubTic Space
to to
Private Space Private Space
Normalized Sound Level 45 48 Lo 43
Diffarence
Desizn Requirements 50 Ls
(sTC)
Typical Adequate See Construction See Construction
Constructions Handbook Eandbook

TABLE NO. 35-8. ADJUSTMENTS TO TASLE NO. 35-A AS DETERMINED BY
QUTDOOR DAY-MIGHT souUnND LEVEL

[f Qutdoor Day-Night Sound Level Is:!
.  Add the Following to
Equal to or A1l Numbers In
Greater Than But Less Than Table No. 35-A
60 a3 - ! 0 43
55 43 50 43 ] 5 43
|
50 43 55 d3 ; 10 d3
-- 50 a3 ; 15 43
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Thegg performance vrequirements ansure thas dwelling-to-
dweliing and classroom=io-claasrecem ceoustical privacy is
cahiaved.

The numbers in Tadle No. 35-4, adijustad as necessery by

values in Tadle dJo. -8, represent minimum performance grandards.
In general, the prineiple i3 to reduce any noise produced ky
naitghbors in an adac nt epartmenc {condomintum, btown Rouse,

Rozel room, eve.) 3o Erav the neiaeg 15 harely noiicezdle,

F notizegdle av all. When Zheseg per

Fo a
converaasional speech, for gzample, sihould e redu

1

-

baraely audibla, unintelligtbie lavel.

Vhy do the requivements ¢ Dadle Jo. 35-4 nave %0 e z2d us-=z
upward (more isolation) when ocoutdsor nciae levelsg are low?

Privacy 18 not only ¢ measure of now litrlz noige pagsas frem ¢ 2

apartment (condominium, classraam, 2ta. ) fo tae mexr, >Dut rathe:

a mgasure of how little one can heaX ofF the netse that passes

From apartment 2o apartmant. Thus, background noigze — for exampile,
intruding notge produced by ourdoor noige sources — nelps maxs

natghbor notse more difficulc to hagr by covering ii up on

. . .

"mazking® iz, and vkerefcre 1T ean Iinerease privacy.

In Fairly noiay areas, such 25 logazions <in eicztag or
danse populatad gudurds, cr in locations nacr major Transcorci-
tion arteriza, the Dacxground noise levels will be hign, and vhs
noise of naighbors in an adjacent aparzment would be more JiFFi-
eult zo hear than Zn g rural sesting. Conggguentiy, <7 the same
degree of privacy i3 to be achizved in gquier as well 25 in

noisy locations within a jurisdiozion, more sound tsolazion will
e required oF the <nterduglling parvition in che gquist loca-
2tong, and the ccoustical performanee recuiremaents must b2
adiusted, dapending upon the lavel o che expected daokzround
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neiaez. ITzkle N2, 33-3 proviies zhese zdiuaimenss 2s o Funesion
of cuwdoor day-nighs sound level, and the Implemeniaiion Manucl
(sea Svep ¢, Sec. C.3 of the Menual) prouvides z meshod for com-
puting tais ousdeor day-night scund lLavel,

The method for compucing outdoor day-night sound levels

Fiic noitae asources, Additionally, tha methed recognizes
t ou el

tdoor day-night sound levels may be diffzrent for diffarent

in the same bduilding. For example, Zwelling units facing

]
2 Aighway will ezperience aigher ncisa levels then would unita
en the oppogits sida of the building, Faeing cway froem the atga- .

o

way. The mathod requires adjustments of computed ocutdoor day-

STUTTT T T pight sound lavela For such typteal gitugtions.

Yoize mecaurements are not to be usad to datermine cutdoor

day-night gound levels for use with Table No. 35-B. Some iypes

of outdoor notae, such a3 that produced by aireraft or by train

e RMAF NITIAY AUV IO

passages, caennot be reilied upon to mask tha noise from an
ediacent aparitment. Such notse souncesg do not produce thecoms———"" ~—
tinuous dackground notze levels needad for masking. Since it
" gan ba very diffieulr to eliminate the injluence of these outdsor—-
sounces from noige measurement, the resulring measured lavels

would not pepreganc the truag leveis o] background maeaking noise,

but would tend to owerstarez the dackground noise lzavala.

37
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{(b) Heviaw of Plans. uiléing noise contral design will ¢
es ¢f issuance of the building

3
onsldered adequate for purvcs
2 pecil

s c
conformance wi Tahle Me., 35-3, 2s a2dlus<ted oy
Tabla No. I5=-B, and follows in srineinla the construction detail
guidelines of ASTM EUCQT7-T3IT, "Installation of Fixed Par=si<ions of
Light Frame Tyve for the Purpose of Conserving thelr Scund
Insulatlion Ef%iclancy.”

Commenta

Acoustical 1solation bzatwaeen spaces is the Zifference, in
decibels, between the sound level observed <in the noitsa-3curce
roem oF @ structure and that okserved in the ligtengr's or
racgiver’s room. The purpose of thais seciion i3 to achiave
adaquate isclation betwaen gpaces, and this requirsd isolation
ta given by the normalized gound level differences in Table
No. 3I&-4.

On the other hand, acougtiecal insulatiaen refars to the
notsa-reducing property of a single parcicien or of a part of

ovidad

a partition, 3ueh as a door. The acoustical insulation pr
by a partizion or by a door, window, eve., t3 usually detsrmined
t

by tesecing cvhar ind<viducl partition, deoor, 2te., uien %

&
betueen speciqlly dasigred noisae-s reecgiver room

w og
H
it

-om
0
o3
19

izboprazory. Thus manufaciurers o
nants ean tast their produects and pr A
with the mecsured vaolues ofF acoussiezl insul

Consequently, fFor dasigning buildings, velugs o
asoustical Zngulazion of compenents are recdily avea

(1
3
3}
LI
[
n 0 o
<+

the arohiteer, The plans, therefore, acre approved on

<
of the values of the acougticzl insulation. The requirenments

L¥N ]
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{c) Acceptance. 1, The bullding zwner shall have tha comp-
avel difference requirements of this secticn. Tests shall be mads
in accordance with ASTM ES97~77T, "Determining a Single-Number
Raving of Airborne Sound Isclatieon in Multiunic Builldinz Specificz-
tions," and shall be made by a qualifisd acoustical anglineer

plated pbullding tested for compliznce with She normalized sound
\

consultant.

2. Testing. A. zIZnitial Measurements. When the lirst
dwelling units, teaching unlits, or gu2st rsoms are completad in
conformance with the tast specimen requirements of ASTM ES537-777,
neasurements shall begin.

{1) Measurements shall be made between adlacent rccms from
¢he private space or public space to an adjacent privaﬁe space.
Measurements shall be made in both the horizontal directicn
{shrough walils) and in the wvertical direction (through flocr-
ceilings). Subjlect to the 'nrovisions of (2) and {(3) below, 2
minimum of three examples ¢f each are to bte measured in the follow-
ing space-to=space categories:

(A) private spacs to private spaces —~ horizoncal;
(3) private space to private space — vertical;

{C) public space tc private space.

(2) Thne number of =xamples measured in sach spage=tc-spacse
category shall 2qual at least tan gercent of the total number of
1 1

T
dwelling units and guest rooms or teaching unigs in che bullding,

{3) If the bullding contains more than one space-to=-space
separastion ceonstructicon type (e.,g., staggered studs with single
layers of gypsum board; concrete block covered with plaster, ete.)
in any of the three space=to-space categories, then for 2ach such
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category, &t least ona of s2ach space-Lo-sgace
£ion type shall be included in the measursments.

{(4) Measurements shall be made from private space or from
publlc space to an adjacent bedroom, 1f one exists, in the ad-
Jacent private spacs. OCtherwise, measurements shall be made Trom
any rocm L1 the mrivate or zublle space ©5 any rocm in ths ad-
Jacent private space, as long as the selected rocms are themselves
adjacent.

2 Ao,

(5} If a measurement 7yields a normalized sound lawvel dilfsz
ance lower than the value required by Table NVo. 35-i, as adjusted
by Table No. 35-B, the airborne sound isclation is lnadegquate.

(6) IF any of the measurements made on a given space-to-
space constructlion tyre demonstrate inadequate alrborne sound
isolation, the Building 0fficial shall reguire that the bullding

owner have lurther testing.docne and remedlal actilon taken in

accordance with Section 3508.

B. Additional Measurements. As more dwelling unlits, teach-
ing uniis, and zguest rooms are completed and conform to the test
specimen requirements of ASTM ESS7-T77T, the Bulilding Official may
reguire that more measursments be made., If a signiflczant number
af thesa measurements demonstrate inadequate airborne sound Lso-
lation, the Bullding COfficial may require that the bullding owner
have further testing done and remedlial action taken Iin accordance

with Section 3508.

Comments
Tagting for compliance with the cirborne 3ound tselation

requiraments conatats, basically, of making a standard noise in

‘ e e st et e s e v L ek e
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.

e room and mazasuring acw loud the o rending zranamisied

an orres
notse i3 in an cdiacent room, The concept benind this qeeeprance
tasting 1§ to measure a small, dut vypiczl, sampls: ofF tha most
important adjacent spcces.

Measure a minimum of %thres pairs of dwelling units, taaching
unita, or guest rooms thav are Ropizonsally adjqeent; threz pairs
of dweliing units, teachting wunits, or gueat reoma that are varti-
eally adiacent; and rhree dwelling unitis, taqehing unirs, or guass
rooms thatv are verticaliy or horizontally adjeccent to pudlic spaces.
The total number of pairs measured in each space-to-apace category
must squal at least ten parcent of the number of units in the
sutiding. Thus, i1F thers are 30 or legs duelling units and guest
roams, or taaehing unita in the building, meaaure three pairs of
dwelling units, ete. in tae norizontal divec:tion, iharee painrs of
dwglling units, eve. in the vertical direction, and taree rublie-

-

spaug-to=private-spase pa
F:] atrg tagted in

g I7 theve are more than J0 units,
selact more painre for ta ng until the number oF p
qaeh categoxy equals or ezceads tan percent of the number of unita.

for scme projects, morse than onz congtruction typve may be

uzed to separate the spacss, For azxample, dwuelling units in one
goaremant nouse may be saperated horizomsally in some casas by
brick walls, in ovher cases by wcod frame and plaster walls. In
sucn an apariment house, at leaat one brieck separasion znd one
Frame and plastar separation must be measured. If three mecsure-
ments must de made o horizontal separzrions berween dwelling
units [3pace-tc-gpaoe 2zragory (A)], then eicher swo drick and
oneg Frame and plaster or one brick and *wo frame and plasier

gaparctions will be meagsured.

42 ;
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3t rooms nave dadrsoms
r oublie space,
he ones selacved
ould be conducted bziween
e g oy pudlic gpace. Since
ta for tasting can be rather invelved, the Impla-
ovidas a jlow chart for teszting in 3pace-to-
{sa@e Stap 12, Section C.3 of the

Menual).

The eoncept o the inicial accepiance *asting, (el) 2.4A., i3
to magaure the First unics complatad so that i inadequate ainborne
sound isolation is discovered, the problam can be Loca*ad and
correctad before all units are Finished.* IfF, howaver, all uniis
are simultaneously complaeted, the testing requiremsnts ay (2] 2.4.
still apply; that is, the minimum ezamples in eaeh space-to=spzee
category must 3ctill e measursd. These complicnea 22sSts must de
maendatory Lf the qirdorng sound isolation requirements are to be

gffectivea.

Note that these mandatory tests are statzd ag minimum pe-
gquirements; the 3Zuilding Offieial i3 Free to require more measurgs
ments vo satisfy Aimsel] chet the duiiding complies with thne zode's
notse control reguirementcs,

.

After these iniztial mandatory tests are compleved for «
given project, and remedicl aerion, if necessary, L3 raken in
accordarnece with Section 3508, the Fuilding OFficiczl ig <nzen-

tionally given freedem to decide now much Funther fasting is

*To pe "completed", unilts must cenform to the tast specimen re-
quiraments of ASTM-ES97«7T7T. 2Basically, these requirements lnpose
minimum aging periods for materials such as adhesives, plaster,
conerete, mortar, ete., that must cure or dry.

43

e ek € Gl e e e e e e




LR TR FRTRPLINL VIR rEe W T

required. Based on tha resulis oF tha initiacl megsuremeniy par-
Formed onm a building, and a2fter he has gained ezperience <n zdmin-
! 2 id bag able

istering vhege provisiong, i
meka

7
to meke Znformed Jjudgment: 23 To thz nacessiiy [ov Furtner taats.
Fe will knsw which buildews, areniiseots, gngingers, or consuitancs
ean ba relied upon to producs consistently adzgucre >uildinga and
which produce work of varying gquality. The initial tasats, however,

are always mandarory.

Thia seevion 1§ wriizen so thet the building ouwnar pays for

the asousticel ieating., Jome Jurisdictisons, howaver, may widh o

Aava tae Futlding OfFfficial or hia office zarry out ths measzure-
ments spacified in ASTM £2597-777, "Deta

)

tuntt Juilding Speeifi-

fating of Airborne Sound Iszolar u
2d Ffor by permit faes.*t This
2

)
eations, " and to hgve the tasrt p
teat acs baan intenvicnally designed to uae relacively ineapensive
aguipment and to require only a modest amount of training and
t3chnical ezpercvisa. It can be done quickly. Consequently, some
Jurtadietions may see an adventage in having the testing capabil-
Lty in-ftouse, if not in the office of building inspeciion, rarhaps
in an agency such ag a Department of Health or a Department of
Inviponmanzal Control that clready hza gome szpertise in notse

megauremantc,

Impact Noise Isolation

Secticn 3505. All Group R occupancias to which this section
apmlias shall be desizned and construchted teo ninimize soansmission
£ impact noise from dwelling space to dwelllng space and from
ublle space to dwelling space. Desligns will be considered

o o

- ——

#Note that standards referenced in the ccde, suech as ASTM E597-77T,
are summarized in Appendix D of the Implementation Manual,
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zdequate 1f they ccrform withn typical designs provided in the

Implementation Manual. .

Comments

Phis approach To the control of impact noige differs fram T'
what, in the past, *asg Deen thought to be good model buftdﬁn&i?'
code prgctice. Current practice suggests that a model code pra-‘
vigion with respect to <mpaect notse ghould contain quan-ztatzue.
{numerniozl) performance stcnderds, supplemented by referencas to
approved tzatv procedures, caleculation procedures, and duiiding }

material ratings,

Thig section to control impact noige i3 a specmf%catton—type‘.“,
pravision rather thaan a performance requirement, bscause the
atate-o;-the-art ef impact notse megsurement stmply cannat supuart_

I ERCRETCLPEIN

relighle oe“rawmance standcraa. E:zstzng matnads fbr taatzng,ana

Al T

deaigns produce performance numbers tnat bear—almost nm
RV e S

to peopla's sudbjective Judgment of impact notae (Schglt-,'
Thig laek of reliable performance standards, hausver; dbem notf
bR TEE oot T ]

maan that adequata designa do not aeziat; thaey anzat but e canna..
rate thaem, numerically, Zn a way that corresponds to psong a:

subjective Jjudgmene.

Congequently, this section doeg not spacify a performancé
gtandard, but rather it references grproved designs. Designé‘
provided in the Implementation Manual and in the farthcomingrm;
Congtrucsion Handbook will form the foundationm for appraua!.':

Mechanical Equipment Nofise

Section 3506. (a) Performance Requirements., 1. All Group R
oceupancies to which this section appllies shall be designed and

s mmmmm s e o -
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gonstuctad sz thet, in z2ny dwelling unitc or
measured Lo accordance with the srocs =)
the A-welghted sound lavel produced by the operation of:

A, M2Jor mechanical eguipment does not sxceed U5 43,
3. Any maJor appliance does not axceed 70 dB;

£. Any foed waste disposer does not excead 33 43,

2, All Group E. occupancles to which this sec¢ctisan acplies
shall be designed and constructed sc¢ shat in any teaching unis
the A-weighted sound lewel produced by the operaticn of major
mechanical equipment does not exceed 45 dB when measured in accord-

ance with the procedures described in (¢} bHelow.

{b) Review of Plans. The permit applicant s
accustlical analyses, prepared by 2 gqualliiled acoustical engineer/
consultancs, of major mechanical sgquipment/major appll b
waste disposer noise when plans and specifications are submitted
for review, The analyses shall demonstrate that interior noise
levels produced by the mechanical squipment/major apnliances/
food waste disposers describved in che plans and specifications
will be controlled to the levels speciflied in this section. Any
elements of desigh assumed for the aznalyses tc srovide nolse

[ 1

control snall be ilncorporated inte the plans and speciflcaticons.,

(1) Analyses ¢f major mechanical squipment noise shall follow
the hasic procedurses described in Chaptsr 6, "Scund Centrol Fun-
damentals" of ASHAAZ Handbook ofF Fundamentals and ipn Chapter 35,
"Scund and Vibration Control" of JASH#RAZ dandbook & Product Direcvory.

{2) Analyses of major appliance noise and cf feood waste dis-
poser noilse shall be based on sound power levals, when avallable,
measured in accordance with either International Standard 3743,

Lg
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gund gower Lzvals oF nsisse sourszss —

-y
W

5 mination o
Ingineering methods for specizl reverberat
Draft Invernational Standard 3744, "Acsustics-Determination of
sound power levels of nolse sources — Engineering methods for

free-leld cenditicns over a reflzeting plane."”

(c) Acceptance. The building owner shall nave mechanical
equipment tested for compliance with the requirements of this
section. L. Major Mechanlical Zqguipments. After all nmajor mech-
anical equlirnent nas been installed and is operable, and dwelling
units, guest rooms, or cteaching units are completed except Jor
furnishings, A-weilghted sound levels produced by cperation of the
majeor mechanical equipment shall be measured in accordance with
the space averaging procedures of ASTM 2597-T7T, Sections 3.3.1

and B8.3,2.

2. Major Appliances, After z2ll major applizneces are inscalled
and operable in a dwelling unlt, and the unit is completed, except
for furnishings, the A-welighted sound levels produced by operation
of each major aprliancs shall be measursd 1in the room whepe the
majJor appliance 135 located Iin accordance with the svpace averaging
procedures of ASTM ES597-777T, Sections 8.3.1 and 8.3.2.

3. Food Waste Disposers. After all food waste disposers
are Installed and operable in a dwelling unit, and the dwelling
unit s complated sxcepnt for furnishings, the A-weighted sound
level produced by operation of each food waste disposer shall be
measured., Sound levels shall be measured at a location flve Tzeg
above the loor and three feet from a focd waste disposer.

L, If any measurad A-weightad sound level axceeds the A=
welghted levaels specified by this sectilon, the Building 0fficial
shall require that the bullding owner have rfurther testing done
and remadial action taken in accordance with Section 3508.

u7
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Comments

untita, and otiep aquipment inasaliled in individual duw
to large compressors, Fans, cir-

teaching units, and guest rooms,
elevators, and other aguipment

culating pumps, trash compactora,
centrailiy locarted in aquipment or gervize nrooms,) shat the Hodal

Provigions coucd not posastdly deal separately wita 2cehn.

Agther, the provisions have separated mechanical equipment

into three dasic categoriass, one that 18 very oroad and *woe that

are very gpeeific, The two speeific cutagories, "major aprlianees”

and "food waste disposers,” have Deen used bacause The a2guipment

nin a dweliing untt and i3
o
-

thay tnelude 18 often instglled wis
ime, at the operator's conven=

operated only For saort pepriods of
ignee. On the othar hand, the broad category oFf "major mechanical
aquipment® tands to inelude autematic equipment that opverataes for
iong periods throughout the deay. [Thus, mazimum permigsible lavels
differ, tha mazimum levels for the eguipment that operates all

day being lower than tha meaimum levels for the aguipment tace
epenratzs fopr short seriods.

The mazimum A-weighted sound lavel speeifd
anieagl
"helow which no adverge effecta on public heal:

due to inrerfzrence with gpezch or othar aotivicy”

2
equipment ts based on the sound lavel ide
h Liare cecour
, 1974,
7. 22). Thiz mazimum permitted level alsc corr to she level
t ingerfer-

w
[F1]
[T ]
T
oo,
3 WL

Found by a FUD etudy to cause negligidble or onl
ance with conversation and listaning.
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Isolation from Moise Generated Qutdoors
Sectian 3507. (a) Performance Reguirements. All Group R
cczupancies and Group E zccupancies shall bte deslzned and con-
structad sc thas the exserior shell provides scund lavel reduc~-
3

tions at ieast =2qual to the wvalues in Tablie No. 35~C.

The sound lavel reduction requirements for a project depend
upon the outdoor day-night sound level at the preoject. Table
No. 35-C gives scund lsvel reducticn requiremsncts for projeccses
where outdoor day-night sound levels equal or exceed 50 2B.
Qutdoor day-night sound levels will be determined in acceordance
with procedures descxibhed in the Implementation Manual. There
are ne exterior shell requirements for projects where outdoer

day-night sound levels are less than 30 dB,

TABLE MO. 35-C. REQUIREMENTS FOR ISOLATION FROM QUTDOOR NOISE:
SOUND LEVWEL REDUCTIONS PROVIODED 8Y EXTERIOR SHELL
AS DETERMINED BY QUTDOOR DAY-NIGHT SOUND LEVEL

If Outdoor Day-Hight Sound Level Is:
Then Sound Level
Equal to or g Reduction Provided by
Greatar Than gut Less Than | Exterior Shell Shall Be:
60 43 63 d3 ; 20 43
85 &3 70 as j 25 am
70 &3 75 d3 f 30 43
i
75 a3 80 43 : 35 438
8o &3 Constructicn is prohibised

191}
[
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{3) Epeelzl Frovisign., Tor Groug R occucancies and droup

o
T cecupancias desizned to provice the sound level reducticns

L § |
(1]

specified ty this secticn, the ventilatlon requirements of this
building code shall be satisfilsd by a means that, when used to
provide ventilation, does not reduce the sound l2vel reduction
below the applicable wvalue required by Table No. 35~C.

(c) Review of Plans. Exte
sidered adequacte for purposes o

rior shell design will be con-
T is
P plans and speciflicactlions filead by

£ issuance of the bullding permit

i~
"3

a
=4

3

armit zpplicant show
b

cf the

32
H3
o

3]
=
B
n.
]
]
".
5]
D
“n

that the design is in conformance wicth
Construction Handbook. The permit applicant shall also subnmic
infaormation that demonstrataes how the outdoor day-night scund

levels were detarmined,

(d) Acceptancs, 1. The bullding owner shall have the comr-
platad bullding tested for compliance with the sound lavel reduc-
tion requirements of this section, After construction i3 completed,
the sound level reductilon shall be measured 1ln accordance wWwith the
procedures of Draft Internasional Standard 140/V, "Acoustics-
Measursment of sound insulatien in bulldings and cof bullding ele-
ments = Part V: Fleld measurement of alrborne sound rsduection of
facade elements and facades." The sound level reduction shall be
measured using the procedures descrited for determining the "stand-
ardized level difference,” except that all measurements shall bde
made using only the A-welghted netwerk.

2. If the measured sound level reduction is lass cthan that
required hy this seetion, the Buillding 0fflcial shall resquilre
that the tuilding owner have further testing done and remedial

action taken in accordance with Section 3508.

1J]
[
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Commentg

The ZPA has identified a day-night sound level oF ¢5 &3 as

and

_-_v

2
the indoor level "balow which no affects on public hecl:

velfare cesur dug iz <nferference with spegch or ogther zotivity.”

(EPA, 1974, p. 22J). A4lso, pecple indoors do not avart to rnatgz
their voices zbove normal conversarional lavels until the day-
night average sound level ezcesads 50 d3 (Pearsons, 1374). The
performance standards o thig secticn zre designed o ensure

that indoor Zay-night sound levels caused dy owitdoor noise goureas

o not amoeed 45 £3.
Determination of outdoor day-night sound Lavels must be based

opulavioen daensity, and on tha presence of major roead,
eraft notae sources. The Implementasion Manual

on the loecal

'U

reilroad, or gir
tves metnods for determining outdoor noige lavels (see Siap 1,

gevtion .3 of +tne Manuall,

Tha notge control performancs of even the best agzrerior
shall design will be compromiged Dy opening a window. Since open
windows are often, by deasign, the primary means of vensilation,
the Specigl Proviaion regquires that methods of ventilation must

Uy m

not compromise the notge control dasign. JIracctically, this
requirement means thql in noilsy areas, uwindows must be kezt
cloged, mechanical vensilgtion mus:t be <instelilzd, and cny ope
ngs to the outside must be provided with suitzdles sound traps.
Some jurisdioctions may currently have provisions tagt zrohib
the use of mechanical ventilation in rooms used For slgeping
purpoges. In these jurisdietiona, reguiremenss For tha 3ud-
stituvion of mechanical venvilarion for open window arga mMust

De astablisnad.
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Responsipility for Remediail Action

Secticen 3508, {a) When, in accordance with a section of this
chapter, =nhe Bullding Official requires the bullding owner to
have Turther testing done and remedial agtien taken, the suilding

-

cwner shall retain az quallilied zcoustlcal engineer/consultant.

(o) The engineer/ consultant shall devise and conduct tests
to determine why the acceptance measurenents nroduced results
that 4&id not comply with the requirements of the sectien,

{(2) If the tests demonstrate that the obullding was con-
structed Iin accordance with the approved plans and specifications
and that noncompllance is due to inadequate design, the bullding
owner shall submit to the Buildling Cffical a report.from the
engineer/consultant that documents the tests and the conclusicons.

(d) If the tests reveal that the bullding was not constructed
in accordance with thea approved plans and specifiications, the
tullding cwner shall tzke elther of the following acticns:

1. Correct the pullding so that when completed Lt is
constructed in accordance with the approved plans and speciflca-

‘tions, and complies with the perfcormance requirements specililec

py the section.

2. Have the englneer/consultant design nolse contrel
faatures for the building, that, when implemented, will result
in compliance with the requirements of the sectlicn.

The buillding owner shall have these noise control features
tmplementad and shall remeasure the building to demonstrate that
as correc¢ted it cemplies. The bullding owner shall sukbmit £o the
Building Official a report from che ensineer/consultant that
docurnents the final measurements and results.

ey
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{e) No occupancy permit shall e granted uncil the bullding
owner has complied with the regulrements of this section.

This section clearly places the regponaidility for devermina-
tlding owner. There araz
approved desgign
as designed,

ing reagong For noncempliance with £a8 Ddu
two posgible regsonsg for noncomplianee: etthar the
was inadequate or the building was not conatructed
owner deoes not nead to take

In sage of the former, tha building
can oncose one

In case of the latter, tha building owner
Either he correcrs the building so that it ia
the requirements of the code,
t complies with re-

action,
of two coursss.
built as designed end compliee with
or he simply corracte the building go that <

quirements.
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IMPLEMENTATIGN MANUAL

The Implementation Manual focuses on the process ¢f using
the Model Noise Control Provisions in an adopting Jurisdiction.
It conslders staflfing the nolse contrsl function., It considers
the costs of the MNCP. And, it considers administration of the
noise cenirsl function., The Implementaticn Manual addresses

separately the issues of each part of the process.

A. Staffing the Noise Control Function

The MNCP will be incorporated into an existing code. Thus,
although it involves new knowledge, new administrative mechanilsnms
and specialized enforcement, these will supplement activitles
that exist because of the basie bullding cede. This first pars
of the Implementation Manual examines staffing requirements in
cerms of skills reguired, comparlsons wWith presant staff, size
of staff required and reguired speclal treining.

1. $kil1ls required

The basic staflf skilils reguired by the MNCP include:
(1) document review for noise control design, {(2) inspection
during construction and (2) review of acousticzl test dasa.
A Jurisdiction might zlso declde to make accustic measurement
as vart of an enforcement program. If the Jurisdiction decldes
to take this aporoach, then special skills will be reauired in
using acoustic instrumentation and testing acoustic performance.

& Documens Review fFfor Noise Control Design

- -

The Building QOfficial will receive drawings, specifications
certifications of conformance with the MNCP., The certifications

1]
3
1

lUl
m
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c
350k}, impact noi sl 0
equipment noise (MNCP 3500) and isolation #
507)

sutdoors (MNZP® 3507

feview of drawings, specilficazlons andé certificazt=sz ol con-
formance with codes L1z a normal task fer building desariment
Specific knowledge about noiss control details will be required
17 the MNCP 1s adopted. Reviewers must lnow what makes detalls
work and what maxes them fall. The knowladge 1s rather basiz —
€.5., that neolse leaks lead to noise problems as surely as water
leaks lead to water aroblems. However, it 1s 2 separate arsa
of knowledge.

Review of scund isolation for privacy includes review of
designs for parsy walls, review ¢f designs for wall/ceiling
systens and review of detalls for penetrations of these zen-
structions (MNCP 3504). If cthe designs have heen d2veloped
with the 3ld of an acoustlical/engineer consultant, this will
be indlicated on the submitted documents.

Review of impact noiss insulation will consist of deterw
mining whether acceptable construction details have btean in-
corgorated in the drawings (MNCP 2505).

-

Design for adeguate conirol of mechanical eguizment nolise
will generally be the combined responsibllicy ¢f the project's
mechanical engineers and a guzlified acoustical engineser/con-
sultant. Sacction 3506 of the MNCP required tha: an acousticeal
analysis of mechanical system noise control be submitsed wizth
the design documents and that the documents incorporate any
elemants of noise control design incerpoerated in the acocustical

analysis,
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) are determined by the noise envircnmen:t a2t
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b, Ingpection During Conatruction

Inspection during construcsion reguiresg the Bullding Official
t0 read the drawings and specifications as well as to have know-
ledge of potential problem areas in nolse control. Bullding Offi-
clals willl be experienced in working with drewings and spe;ifica-
tions. Nonetheless, they may be unfamilliar wlth acoustie details.
Aequired skflls 1Include experience with acoustic detalls in

ectual construction prejeects. The permittee bezrs ra2sponsi-

Billity to bulld 1in accordance with the arproved contract docu-
ments. However, slte inspectlon duril

potential future problems, such as

between plates and flcors.

ng constructicn can reveal
allure to provide sezlant

*ﬁﬁtt'

¢. Review of Acousziczl Test Date

Acoustic test data must be submitted by the permictes Iin
accerdance with the requirements of the MNC? for airborne sound
isclation (Seec. 2[504), for mechanical equipment noise (3ec. 3508)
and for isclaticn from noise generated outdoors (Sec. 3307).
The building code staff should have adequate knowledge of the
appropriate standards tc be sure that the test data reflect
proper test procedures, For example, were the tests conducted
in the right spaces? Was the correct equipment used? and, was
a sufficient number of samples tested?
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Hoxing AeouaTtic Measurements

. +

3,

If & Jurlsdiction dacldes to use measurements as part cf
an enforcement program, skills will be rsguired in use of
acoustic instrumentztion. The Instruments used will depend on

[#]

4
-

()

- - Fl ) 3 1 =]
o] bt LOTLCN de3LiTeSs. =2

the extent 7 Involvement che
instrumentatlion will inciude nolse generators, sound leve
meters and c¢alibration devices. A Jurisdictlon may alsc elect

[

To use portable systems to monitor outside noise. None of these
inssruments is difficult to use. Howaver, proper procedures

L

muss bz followed 1n the use of ths instruments 17 the results

are to be zccurate.

2. Comparison with probable present staff

In the previous section required noise control skills

were identilled. The focus was on skills uniquely related to

It is highly unlikely that these skills would

nolse conuvel.
be prasent in a department that has had ne srevigus concern
with nolse control. Skills in acoustic measurement will also
be absent. However, revisw of contrazct documents, inspection
of buildings under construction and review ¢f test reports
all are part of code enforcement. One or more existing staflf
members could be upgraded through training so that they can
perform the noilse control function., Alterpatively, stalf could
be added zs regquired to a2chieve the new funerion. The new
staff coulild be hired wilth the recuired skills or upgraded

-

through training.

3. Size of staff required

There is ne fixed rule for determining the size of staff
required. The size orf staflf will vary accerding to the number
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o builéings under construg
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r examsle, 2 small town w
dings will nes by
rv

0
d no addltioneal stall. &
larger, growing city with a2 high proportion of multi-family
proJects, or one that 1is adding schools, hotels or metels will

weed to a2dd staff,

]
ew mulsi-Camily buli
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The city o San Diege, California is an sxample ol & growing
clty (the 1973 population was 697,000 and between 1970 and 19735
the population grew I1I1%) which enfopees the provisions of ths
California Nelse Insulatlon Sctandards. The Noise Abatement and

Control Office has a staff cf 35 pecple who work full time on
neise. The staff ccnsists of:

1 Administrator
Assistant Administrator {professional)

1
1 Fleld Investlgator {nonprofessionzl)
1 3tencgrapher - secretary

1

Clerk-typist.

This S-man staff 18 part of a 100- tc l135-perscn department.
Thus, nolse contral represents 4 to 5 percent of the total
department. This same group enforces the San Disge noise cordi-
nance. Thus, they do not devote all thelr efforts te building
noise control.

Jurisdiction staff needs wili difler, Honetheless, there
are thres levels of activity that will be Involived: admini-

stration project monitoring (inspector) and record keeping
{(administrative assistant). Job deseriptions related to those
three levels of activity will be of utility to adopting juris-
dictions.
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Tnis person nas cverall raspeonsibility for enforcement of
the nolse control provislons of the 3ullding Code.

Speeific responsivilicies of this persen include:

- —

2.

2. establishing oreczdures for monitoring compliancs
winht noise control provisions,

4, recommending approval of Building Permit application
for bullding projects with designs that comply with
nolse control provisions,

5. recommending abpproval cof ocoupancy permls for com-
pleted bulldings that comply with neoise cantrol
provisiens, and

6. establishing and administrating programs to supnly
information about the noise control provisions to
government, the bullding nrofessiens, building
owners and the general public.

Thls perseon may have to supervise a staflf carrying ous

thz above responsibllities.,

This person raquires a2 thorough understanding of laws,

policies and procedures related to neise control in bulldings

ahd some understanding of thes princinles of ngise control.
formal training in building technology would be helpful.

60
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Specific responsibillities of this pesition include:

1. reviewing drawings, specilfications and consultants'
reports to determine i1f bulliding designs meet the
regulirements of the code,

2. I1nspecting work-in-progress to ascertain if building
is being constructed in accerdance with the approved
design,

3. reviewing reports and perlormance testing on building

-
construction technlques as they relate to noise c¢centyrol and
intimate familiaricy with noilse contrel provisiens of the code
An assoclate degree in bullding construction of the egqulvalent
acquired through experience is required. )

e i it e w4 e o Ty el S d L o el e,

.

3.

This position requires a thorough understanding of suilding
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This person performs secretarial dutlies of ¢

3 o
cl
v
o .
o}
IS
*
<t

and stalf and 1s also resnonsible Jor the elficie
operaticn of £he office.

u
(9]
12
|
.
i

Specific responsibllitiag ¢of ¢tkis person i

14,

aintaining files andé r=

erencs

i. organizing and

9

materials,

2. lcgging in requests for document review and establishing
check lists to make certain that actions are pro-
cessed in an efficient manner,
3. responding to requests for application forms and
other information in a2 tvimely, courtecus manner,
and

4, typing letters, forms, etc, Jor the ddministrator

Requires a2 well organized, reasonably aggressive person

with excellent typing skillis and the abllity to establish good
rapport in telephone conversaitions and direct conversatlions.

62 .




4. Required specialized training

Review of drawings, specificaticens, and certificates of

tralning wilX be required to
issues e¢riciczl to the performance cof n

O
[ 3l
0w o

]
A number of federal programs provide training. Such a

LI ]

might be developed to assist jurisdictions adopting the MNCP.
The training should also include "laboratory" demeonstrations of
detgils that are functioning and other, apparently identical
devalls that are not functicning. The laberatory training would
impart skills required for site inspectlon and alsc would
emphasize the extent that acoustic performance depends on care-
ful construction.

Review of site nolse analysis is an areza where training
would be reguired. In some Jurisdictions, Californiz and Maryl:zad
for inssance, state law may reguire site nolse analyses even nov.
That presponsibility may reside in the bullding department, in
the planning department or in an environmental department., I
there 1is no capability to deal with site nolss anzlyses,
training will be required. (Section C.3 of this report describes
the process of site nolse anzlyses.)

A training program lasting two or three days could provide
basle awareness of cede enforcement for noise control. This
course could include basic nolse control, demonstraztion of
nolse measurements and demonstration of proper coenstruction
technigues.
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8. Costs Related to the Model Hoise Contrcl Provisions

Costs of the code fall into two areas: costs of anlorce-
ment ané costs ¢f compliance., Costs c¢f enforcement fall upon
the adopting jurisdiction., They then become cests of general
government or part of the cost ¢f a puliding permic. Costs of
compliance fall upen the hullding cowner. We now look in more

detall at these costs.

The costs of enforcement wlll be primarily costs of stafling
imlass 2 Jurisdiction decides to includs mezsurement of pericrmance
- P
o b 4™

in its enforcement program. As noted earlier, the level cf s
ing and assoclated costs depend on the level of construction
activity and the size of the Jjurisdiction. San Diego's very
comprehensive enforcement program, that includes measurement of
outdoor noise levels and indoor nolse levels, is staffed bty a
department that is only & to 5 percent of the Bullding Depariment
and also enfeorces the local nolse ordinance. A less cemprehen=-
sive program would inveolve a2 smaller stalf. A smallsr jurisdic-
tion might find that enforcement eguivalent to San Diego's would

cost more per bullding.

Costs of compliance again fall into two categories: costs
of design and ccsts of construction. We draw upon the Califernia
gxperisnce for this informaticn. Inereasad desizn costs resulc
from the reguirsment to have a qualifled acoustical consultant
Teview the oroject, estimate the outside neise level and recommend
construction types for axterior walls ané roof construction as
well as for party walls and interior ncise contprol. The cost of
gn architect knows noise

consulting is minimized if the desi
inereases 1f the architect 4

contrel methods andé detalls, and
unfamiliar wish noise centrol. Fer small multi-unit housing
8,

prejects the minimum cost, in 197 iz in the vicinity of £500.
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For a2 larcge multli-unit projfect (mere than 2¢ units) wlth regeti-
5

Tt

ticn of & limited number of censtructicn types, consulting ccs
during design are in the range from $750 to $1,250 irrespective
of the size of the project.

Costs of construction will change because ol chenges in

- - - -4
n3truesisn,

cocnsTruction type, beczuse of emphasis on guallty <f co
and also because of the need to measure performance zfiter con-
struction. Costs due to changes in construction are the most
difficults to estimate. For the mest part, the parcy well desizn
will not change, but the need for quality contrecl during con-
struction will inerease. Also, if a bullding is in a noisy area,
exterior roof and wall construction may need to be upgraded
relatire to normal construetlon. The bullding industry is
becomirz increasingly sensitlve to conservation of energy. In
many aras of the country bulldings must incorpeorate high degrees
of insilation. Because walls that insulate well against noise
intrus-.on also insulate well thermally, both qualities of bulld-~
ings can be achieved by a single change 1ln design. It is thus
difficul: to say whether changes in noise control ~eguirements,
alone would change the cost of construction.

Derfermance testinzg is 2 new recuirement ané 2 new cost.
There is the possibillity that two types of tests may te reguired
in a2 building: (1) testing to determine whether constructicn
meats the code requirements, and (2) testing when remedial work
is required before a building meets the code regquirements. Level
reduction tests to determine compliance with the code can be made
at 2 rate of 8 to 12 per day in one project. Ths cost of testing
shoulé be Iin the range of $300 to $400 per day or a per Sest ¢ost
of $25 to 340, approximately. If the test results show that the

test samples meet the deslign requirements there would be no
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problems and remedy them, Diagnestic measuremen
constructlion _would add ccsts for measurements, for analysis,and
fer upgrading cosntrustion., Faillures willil Tall Inte twe genersl

» Inadequacte isolation from walil or floor/ceiling
construction;

+ Excessive mechanical system nolse.

Problem solving will recquire careful analysis. The races
for on-site measurements and recommendations will tend to cosc
$300 to $400 per day, plus any travel costs. Hemedial work will
generally involve bringing construction up teo the design stan-~
cdards of the construction documents. This may invelwe adding
layers of wallboard that were initislly omitved or sealing
arcund penetrations that were overlooked. The numbers of prob-
lems that will cccur cannot be predicted with a high degrse of
certainty. No good statistics exist. Each architect and cone
tractor will learn from experience. The time required to
achleve 2z low fallure rate Wwill vary widely depending on the
individuzal learning curve,




.

C. Administration of the Model Ngise Control Provisions

The fundamental resgponsihilicy of the 3uilding Depamctnment is
enforcement of the ccde. However, adminilstration and compllance
can be simplified 1f <h

e Bullding Depeartment provides Informztion
= -
¢ the code to inzerested zZarties., Thls discussion of code
-

administration conzid threg asgects of the grocess: LD b

ing infermation, (2) setting fees, and (3) enforcement.

1. Providing information to interested parties

The Suilding Department can take a number of administrative
actiocns that simplify enforcement of the code and simplify com-
pliance with the code: preparing procedural check lists feor
applicants, listing qualified noise contrel consultants, and pre-
paring material tc demonstrate the ccde to the publicz, teo bullding
trades, and to governmental grounps. If applicable for a2 particulax
Jurisdicetion, the actions can lnelude preparation of informaticn
on nolse levels in various parts of the Jjurisdiction.  These
actions are examined in the followlng paragraphs.

. Ligting of Compiying Consiruciion Syastem
g o] : g Y

Jurisdictions that have noise control provisions in thelr
codes have achizved adminisctrative simplicicy by listing and
llustrating assemblies that, when properly constructed, meet
the ncise centrol reguirements of the code. Other assemblles
than those shown in the listing may be used if devtall drawings
and test results are submiststed as part of the permit application
process. This process of listing complying constructions is
racommended for any jurisdiction that implements the MNCP. The
@ity of San Diege, Californiz has a very effective way of provid-
ing this information. They have a twow-sided sheet which

[
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are zhown, 35 w
shown are the

s
In short, the detalls
o provide adeguat

-

ails
perly, allow a buillding ¢

The sheet of censtruction types should

constructicns normally used in the adeopting Jurisdiction.
An applicant may wlsh to use a construction metiied that is inne-
Any construction that meets the other code provisicns,

vative.
and has been measured and certified by

such as fire resilstance,
2 gqualifisd testing labarztory as meeting the code,® should be
azecepted for usa. Treatment of fletr/celling zssemblias, nlumbe

ing and electrical detzils to avold accustic leaks common o all
a

construction should be part of non-standard wall or floor detalls

too.

The inspector's role in providing detall drawings is to

simplify the Job of code administration., He will not certl?!
sonsgructlions. Measurement and

the nolise ¢ontrol performance of
The ERPA's

cenrtification Ls the Job cof testing laboratorias.
Construection Handbook will list the performance data for mest
cyrzical zenstruetlions, show detalls, and pinpoint aspects that

¥The appropriate measurement procedure 1s based on ASTM Z UL3-73.
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can cause zcoustical leaks. Detvall shesets such as the cne in
Pig.C.1lcan be grepared bassd on details in the Censgtwuc=ion
B
Eandbook.
p. Lisgting of Qualified Consulzants

Applicants may ask a bullding inspector which consultants
can prepare acoustlcal analyses. The inspector would not act as
ap agent for any consultants or guarantee the work of = consul-
tant,
work of a consultant, the bullding office will want Lo have
information on qualified individuals and firms. The bullding
office should tell potential consultants to provide staff resumes
and histories of Job experience. <Consultants would then submit
After review of the submittals the building

However, as an ald to inspectors who ars reviewing the

the information.
ciflce should nocify consultants whether or not they will be
iisted. The list cf qualified consultants can Se then be prapared,
On the 1list should be 2 nectlee that the 1list is provided for
information, that the data were provided by the consultants, thats
the listing constitutes neither an endorsement nor a guarantes,

and that other individuals or firms may be qualified %o do the
work. As additional firms qualify for listing the 1ist can be

changed or supplements can be prepared.

th

2. Prepararion of Check Lis%s for Applicancs

The application process is simplified for applicants and
adminiscrators alike if applicants are fully informed about the
process., Check llists for use of applicants can improve shis
interaction. Work sheets or check lists should te prepared feor
analysis of nolse at the project site, for reviewing completeness
of applications, and for contract documents. Pigure C.2 is an

example of such a work sheet. Applicants should he given copiles
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Use to Datermine Qutdcor Day-Night Noise Levels for
MNCP 3ecticns 3504 and 3507
Step A, Identify noise sources influencing site and
check appropriate boxes.
Step B8, Calculate levels from all sources identified in

Step A, using procedures in Implementation Manual
Sec. €.3, Step 1, and enter in appropriate box,

Step €. Sum contributions using the method in Appendix A.
Is the source If presant, enter

Possible Source: present? levels {Ldpn in dB8)
No

General Community
Activity
(always present)

MaJdopr Highway

aoug. 0Os

I

Cars fo ] 1
Trucks — —
Aireraft T —
Railroad E E:]
Rail Rapid Transit  [__] ]

It

For For
MNCP MNCP
Decibel Sum 3507 1504

FIG. C.2. SITE NOISE WORKSHEET
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<5, and any exglanatcry meterizal
mit applicatzion forms. Complistad
qulraé as part of the

of the work shsets, check lis
5 1léing pe

¢ ]

when they rsguest bu
work sheets and chneck
bullding permitc applic
building inspector accomplish his work.

ists should be requirad
tion., This procedure will help the

T

d. Edueazition and Demonsiration

Enforecement ¢f 2 new code element recuires education of
tenants, and gevern-—

permisc aprlicants, contragtors, archlfests,
ment offlelals. The zoal of education is to make sures the code
element is understood. The most important polnt 1s that the
noise control provisions are the way to achileve the verformance
that has been paid for all along. That i3, the baslc designs
will not change by the MNCP, but adherance to the designs will

be increased and %the result will be improved acoustlic performance,

Jurisdietions adopnting the nolse contrel provislons can use
EPA prepared descriptions of the provisions for basic education.
™hey focus on the purpose ¢f the provislions, the benefits of
achieving good performance, and the fundamental simplieity of

achlieving 1it.

Each audisnce will have specific concerns, Govermmental
officials will want To know the public benefits zand any public
costs. The fundamentzl benefic is privacy — privacy from intrud-
ing speech and privacy from other intrudlng sounds. Cests
involved for government would be due to any increased staff. As
we have seen earlier, for San Diego (a city of $97,000) adminis-
tration of the "Sound Control" portlons of the bullding code,
the California Noise Insulatlon Standards, and the local nolse

ordinance invelves a staflf of 5 which is 4§ to 5 percent of the
Bullding Inspection Department.

] TR
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Tananss will want To Mnow hsw the code will immrove shelir
living environment. They can ope
wlith the goal of providinege tulld
ean be told that privacy results
well, They can be told shat n
and that shouted speech will b
abla, They can alsc be told t
heard.

s tha< assure privacy. They

Building owners (permic applicants) will want te know thelr
ties under th2 code, the beneiics, and the coscts.
s are respensible for code compliance. Thsy delegate
tain responsibilities to the architect and to the hullder.
Howeaver, the ultimate responsibility 1s the owner's. Achieving
compliance requires that care be taken durinsg construction to
oulld normal types of construction the way they are designed.
The unigque aspect of the code is thay it »eguires that acoustic

o]
L]
1

performance he tested. Although unigue for nolise control code
elements in the U.S., performance testing is used to assure tha
other pullding systems work. For example, plumbing must be tesced
f'or freedom from leaks at high gressure in order to be accaeptable
Under this code element, the owner and his agents are recuired to
cenfirm shat the bullding "works" acoustically befors an cccupancy

.

permit can be issued. The benefits to the owner are vary real —
usakble spaces, For example, all units of an apartment house can
provide tenants with good living environments. There is no

excuse for having apartment builéings in which neighbors cverhaar
noermally loud conversations in adjoining apartments or where noilse
from television sets 1s disturbing To neighbors. The MNCF ceonsains

the slements required to prevent these problems.
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The infeormaction for all of these groups can be presented in
ong or more brochures. Federal suppors may be aveilable for such
information programs.

Similarly, demonstration programs <an shew bullders =has no
exotlic construction skills are required. Caulking of sills, sealw
ing around electrical outlets and methods of sealing other penew-
tratious can be demonstrated easlily. The acoustic effects of
treatment can alsce be demonstratad easily and at the szme :sime
as the methods of caulking and sealing are demonstratad. For
example, eracks around convenience outlets can be sealed during
a demonstration of performance testing. Observers will hear
the noise reductlon that can be achleved by such simple, but
essentlal measures.

2. Community Noise Dataz

The noise conutreol provisions (MNCP 2504,3507) require <hat
information be known about the ocutside noise environment ac =z
site. In most instances, the aprlicant will have a2 consultant
prepare the information using the procedures discussed in Seec., C.3.
In some Jurisdictions information may be available about necise
levels near zirvorts, near highways, or near sites of hesavy
industries. The extent that data are available will vary amons
Jurisdictions. The proprietors of mejor airports will tend *o
have nolse data for some periods. State highway departments may
have noise data for major highways. A building department can
simplify administration of the noise control previsions by main-~
talning a map showing known dacta.
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2. Preparation of fee structure
Whether or not the addédition of 2 necise centrol elements
lding Department depsnds on
etting policy c¢f the
from those bhased

influences the feoes charged by a2 Zui
the staf?f chénges regulired and the fe
indlvidual jurisdiction. Ltures range
on sqguare footage in a bhullding, mespective of the building
type, te those based on the estimated level-of-affcrt for the
2uilding Depaxrtment., It is typical to try vo have the Building
the

$ o
w

Jepartmant operata long~term on a treal-even basis. Thus,
faes would be adjusted to reflect actual costs. I the MNCE
increase costs 3 te 5 percent for 2 given level eof ceonstruction,
for example, the fees should then rise 3 to 5 percent for that

lavel of gonstructlon.

3. EnfTorcament

The steps %o be followed in the enforcement of the Model
Noise Control Provisions are illustrated graphically on Fig.
C.3. Thirteen steps are indicated Iin time sequence: t
order in which they mest convenilently ¢an be taken. The flrss
elght steps are to be taXen by the Applicant in preparing
material for subMission to the Bullding O0flicdial., The Zuil
Qffizlz2l, in turn, then proceeds through the last five steps
in preocessing and responding to the application as well as

in inspecting +the building.

-

Each of the thlrteen steps on Fig. .3 is described in

detzll below.
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ACTIONS BY APPLICANT

VI " MEASURE OR & 7
COMPUTE OUTDOOR COMPUTE INTERIOR SELECT ADEQUATE
MOISE ENVIRONMENT NOISE DUE TO FLODR/CEILING
AY BUILDING SITE MECHANICAL CONSTRUSTION DETAILS
EQDIPMENT FOR IMPACT ROISE .
% ISOLATION
2 [T DETERMINE NEGUIRED COMPUTE MASKING
ISCLATION (]F BUILOING - LEVELS FROM 4
EXTERIORSNELL, . EXTERIOR NOISE
Tty T
3 3 DETERMINE PARTY
SELECT ADEQUATE WALL ISOLATION [
EXTERION SHELL REQUIREMENTS, TADLE
DESIGN NO.35-A, 38-D
6 124 .
. SUBMIT CONSTRUCTION DOCUMENTS YEST
. ND CALCULATIONS FOR PAI
a EHFORCEMENT AGENCY REVIEW ITY wALLS

T ————— e e v e e e e ] s mar e i e e e e - — e R e e AR B e e v e S—— —
'

eg%%gd&ﬂ AGENCY gl REVIEW SUDMITTALS ]

)

1ol ISSUE DUILDING PERMIT

b

“l INSPECT DURING CONSTRUCTION

SUBMITTALS AFTER CONSTRUCTION

J
]
:zu[ INGPECT UOILDING AND NEVIEW TEST j
]

n
| ISSUE OCCUPANGY PERMIT

FIG., C.3. STEPS TO BE FOLLOWED IN ERFORCEMENT OF THE MODEL NGISE CONTROL
PROVISIONS,
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1. Dezerminzsion o] Ousdoer Jay-figns Souni Levels az the Size
Por purposes of designing the exsarior shell, the Arplicant
must determine the outdoor Day-Night sound levels at iths sise

that could potentially intrude upon act ties within hkis opro-
posed bullding. Noise levels must be examined Tor tweo perd

+ The present nelise level at the site.

+ Future neoise levels at the site, cver the next twenty years.
{The building must be designed for fusture lsevels
future nolisze levels wlll be nigher than those existing

at the site at present.)

A building will have a leng life of use. Thus, the deslgn
should account for future site conditicns as well as presentc
condisions. For example, 1if a guiet nearby street 1s to be
replaced by a major highway, the future utility of the bullding
will be best protacted 17 future noise levels are considered
in the design. Twenty years is the normal planning horizon
for preojects such as highways and airport expansion plans.
Thus, although 2 hullding can be 2Xpectad to have a longer
usaful 1life than twenty years, only a twenty year future can

be considered here.

Pregsent noise levels at the site can be caloulated from
[»]

k¥nown about neoisy activities that contribhuce ¢

cat s
can be measured directly.

a
n s&me instances, present levels
The sources of i1nterest include local streev activity,
nelghbeorhood activisies, highways, railroad, ralil rapid
cransis, aireraft and industrial noise. The calculation

procedures are dliscussed in the followlng paragraph.
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nelse a2t the siz c e
nolse determined znd the overa tained by summing the
individuzl contributlens. This process

s illustrated by the
worksheet of Fig. £.2. There is a caliculaci

s
n procadure for
determining the contributlion from each sourc n

are &3 Jollows:

*

General Community Activity: Levels from Table C,1l
+ Highway activity: From graphs of Figs, C.% and C.3

+ Railrozd/Fall Rapid Transit Activity: Levels from
graph of Fig. C.6

+ Alrncraft: Levels provided by airport proprietor or—--
according to the procedures of EPA Report 550/8-77-450,
"Caleulation of Day-~Night Levels (Ldn) Aesulting from
Civil Adrcraft Opsratiens."

The ceontributions of all sources should be summed a5, .
described in Appendix A.

Under some circumstances the present levels can be deter-

mined by direct measurement. Measurements are allowed only
when 1t is reasonable to expect that the noise environment cn

2 day selscted at random will adequately reflesct the average
nolse environment at the site on other days of the year. Air-
eraft activicies seldom ares regular snough from day te day to
fulfill thils requirement. Measurements should be made using

an environmental ncise measuring system capable of accumu;ating
neise data for at least 24 hours and calculating Ldn for each
24-hour period.
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urpcn known gplans Jeor changes in nolse sources thas will

- -
- i

I
ib
"
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s

fluence the site. The levels sphould be estimased for th
pericd 20 years hence. Check with the lo el

for zoning changes, the highway department for new nlghws
the ailrport and the transilc authoritlies. The procedur
descrined above for present nolse levels can be used t =
the future nolse levels likely to occur as a2 result of such

changes.

The "Qutdoor Day~Night Sound Level" for design of the
building exterior shell nolse should bhe selzeted 28 the greater
of the two nolse levels determined above: either the present
lavel or the future level.

2,

-
-

Y

termining Sound Isolation Fequirements for the Building
terior Shell .
On the basis of the design nolse level for outdeoor in-
trusive noise (from Sten 1), the sound isolation regquirement
far exterilor byllding shell can be determined from Tabls No,

35~C of the MNCP.

3. Selection of EZxterior Shell Design

The Applicant should select an exterior shell
adequate to provide the scund isclation =meguirem
in Ster 2. Accepntarls documentarlicn shall be pres

e
demenstrate that the selacted structure is adeguate. A

deocumentation includes:
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2. Actuzal measurzé dztea soeguirszd Ty ths Azpllizant on
simliiar structures in agcordances wilth standard procedures such
as:

. American Society for Testing and Materials Z413-T3,

"Degerminatlon cf Sound Transmission Class"

raft International 3tandards ISO/LIS 140/V, "Field
Measurements of Airborne Sound Insulation of Pacade
Elements ané racades."

[w]

b, Data published in the literasure for similar strucw
tures. 3Suiltable references ilnclude:

. National Bureau of Standards Building Scilence Series
Publication 77, "Acoustical and Thermal Performance
of Extericr Resldential Walls, Doors andé Windows"

s ° The Construction Fanlbook, a ﬁandbook prepared by
~ . .. .the EPA indiceting typilezl construction detalls known
to be sultable to meet the isolation reguirements
s —cf the MNCT. <

Note that for building exterior shells with windows and doors,
vhe effective sound igolation value will often be determined,
gssentially, by vhe scund isclation values of the windows and/
or deors. The sound 1sclation value of the wall strucgurs
itself will be of little significance, This 1= particularly
srue of masonry structures., The value submitted for compliznce
with the MMCP must be determined for the wall with all doors
and windows,

The Appllicant is responsible for selecting an acceptéble
exterior shell structure, for documeniing 1ts adequacy to the

84
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the selected structure does mast the cresecritved sound 1sclztion
requiremencs.
¢, Compuve Ousiogy Dap-Night Sound Levei That Provides "Moo king”

is discussed in comments to MNC? 3504(a), scunds which
&

o]
o]
b
0

-d

o
ll
a1
ct
*
[
t
IR3
<

ver ur or "mask" petentiazily e
can improve privacy. This masking sound should be continuous
and sheould net bhe so loud that Lt is annoying., Masking nolise
is contribuczsed by nelse sources that are continucusly rpresent:
general communlity activity and automeoblie traflic on major
highways. The level of masking sound 1s calculated in this
step from information developed during Step 1. The procedurs
is illustrated by Fig. C.2. Levels should be calceculated for
the present and for the Puture (20.year) condizions.
§. 2Parzy-wall Sound«Isolation Fegquirements and Parcy~iWall
Design Selecsion

Based upon the lower of the twe outdoor Day-Night sound
levels determined in Step 4, the Arplicant shall determine the
isclation requirements of party walls in accordance with Table
Ho. 35-4 and 35-B of the MNCP?. Wali designs suitable to satisfy
these requirements shall he used, and acceptable documentation
heir use shall be prepared for presentaticn to the

1]

supporting
3uilding QOffilecial,

Acceptable documentation includes:

2. Actual measured data acgulred by the Applicant on
simllar structures in accordance with standaré nrocedures such

as:
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Transmission C

b. Data published in the literature “or similar stucturss
sultable reference include:

. National 3Bureau of Standards Building Sclence Serie
Publication 77, "Acoustical and Thermal Performance of
Zxvericr Residental Walls, Doors and Windcws"

. The Construciton Aendbook, a handbook prepared by the
EPA dindicaving tyvical constructlion details known to
be sultable to meet the lscolation requirements of the
MNCE.

The Applicant 1s responsinle lor selacting acceptabls
Interior wall designs, Tor documentling thelr adequacy Lo the
Building Officlal, and for assuring that in the final bulldin _,
the selected structure does meet the proscribed sound privacy

requirements.

8. Compuctation cf Mechanical Equipment Sound Ievels

The Applicant shall present an analysis by a cualifisd
acoustical engineer/econsulrtant showing the interior nolse lavel
due to the operation of building mechanical eguipment. This
computation shall be done by applying the methods of Chapter £
of the fandbook of Furndamentals of the American Soclety of
Heating Refrigeration and Air Conditioning EZngineers, or simil
approved method, Values computed in terms of NC levels should
be corrected as follows:

=™

Continuous A-weighted sound level = NC level + 3 dE.
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7. Selecvion of Conssruction for Impact Hoilse Isolation

For multi-level structures having more than one dwelling
unit, tne Appliecant shall select fleor/celling constructions
that provide adeguate i1mpact-noise isolatlon. Drawings and
acceptakle documentation supporting this selection shall be
oresarsd for submittzal to the Bullding Offlclal Tor review.

A source of infermation on designs to provide acceptabls impact-

nolse isclation is:

The Construction Bandbook, a handbook preparsd by the
EPA indicating typical constructicon details known teo
be suitable to meet the impac? 1solation requlrements
of the MNCP.

FPlgure C.7 Lllustrates acceptable construction types.

The selszction of acceptable lmpact-neolse-Lsolation struc-
tural details shall be specifled on the building »lans.

. Submission to EInforcement Agency

[

The Applicant shall submit to the 3ullding 0fficiz

. Drzwings and specifications for the proposed bulldling

. Copiles of (or referances to readily availlable) dccu-
mentatieon as reguired %o support the deslign cholces
of Steps 3, 5, & and 7.
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\\\\‘:i\‘ o Carpet, with pad or
Lo e cushioned vinyl on

——= . ] concrete slab

FLOATED FLOOR

Concrete
Isolation pads

Structural slabk

_ SUSPENDED CETILING

Concrete on metal deck
Isolation hangers

Insulation
Two layers gypsum board

SUSPENDED CEILING
‘Finished wood floor

: Plywood sub-floor
Wood joists, 16" on centex

Insulation

Two layers gypsum board, an
resilient channels

FIG. C.7. ACCEPTABLE CONSTRUCTIONS TO REDUCE IMPACT NOISE.
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. Coples of measurements or compusasicns Jor Step
and 4. ZInclude "Worksheet for Outdoor Day~Night Sound
Levels" (Pig. C.2).

. Certification of compliance with the reguirements of

= MNCF, and a propossd

Compllance Monitoring Frogram to assure that critical
D

structures are Lullt to approved drawings.

. Other documents as reguired by the Bullding Offlcial. .

§. Review of Sudmitted Mezerial By the Suilding OFficicl

The Building Officlal will review the material submitted
by the Applicant for completeness, and for compliance with the
provisions of the MNCP. If information is missing, or if any ;
glements c¢f the desilgn are found not to he in compliance with
zhe MNCP, the Applicant shall be requested to supply additicnal
infermation and/or make design changes untll compliance is

assured.

If, in the opinion of the Buillding 0fflcial, compllance
with the MNCP 1s assured, a building permit wlll be issued
(Step 10). I?f comzliance is lacking, the bullding permit will

be withheld until sultable design changss are made,

10, ZIssuance of Butilding Permit
Where indicated as a resultc of Step 2, the Bullding
Qffdcial will issue a building permit Jor any building design
es

that compll wizth the MNCP.
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Inspegeccion Zuring Consiruction

I3

ki
a

-t

inspect the bullding during

Tha Building O0fficial shal
ance wizth the approved drazwings.

constructlon to verify compli
In general, the inspection should pe made before the interior
T1

. T - A
iumbing and
b

p ]

: walls are coversd, but alter zll rough elsctrical,
HVAC werk has been completed. At this inspeetiocn, ve

rify;
) . That basic wall, celling and floor structures are in
- accaordance with aporoved drawings. e
] . That potentilal aegoustile flanking paths, such as through
alr ducts or back-to-back duplex cutlets, have heasn ’ o7
avoilded.

! T e That structural isolatlion through resiliently sdgﬁénded
cellings and double walls has not been compromisecd by
utiliity penetrations, unplanned structural tlss, con-

! struction debrils, etc.

: a ‘ If construction errors are noted, apgproval to cover the

Interior walls shall be withheld until corrective actlon Iz~ —""""""—
: taken by the Applicant. Additional inspections may be necessary -

to verify that remedial work has been properly ccmpléted.

12, Finagl Inspection aend Test

[

ng
Tollowing the campletion of construction, the Bullding
; 0ffiecial shall inspect the bullding {for compliance with the
; provisions of the MNCP. This final inspection shall be in
; WO parts:
a. Visual inspection of sealing, surface and finishing

materlials to determine that they are in ccmpliance
wlth the approved conscructlon plans.

s e
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t. Fevisw cf repeorts ol parsy-wall compliancs t2sus
submictted by the Applicant in acccordance with
S=se. 3504 of the MNCZ.

ts are to be nmade by a qualified acoustical engineern/
The number and locatiens of tests are specified by
4 llu

. The testling process is illustrated by the flow

The =zes
consulant.
MHCF Sec. 350
chart of i

If the flnzal inspectlion or the performance tests indlcate
che b%ullding L1z nct in cempliance with the provisicons cf the

en the Applicant shall be Instructed 1in zcccrdance with
MNCPF Sec. 3508 to rework and retest the bullding structure
untlil compliance 15 achieved. No¢ occ¢cupancy permit shall be

1ssued until the bullding is found to be in compliance.

Responsibility for bringing noncomplying structures ins

compliances Testy with the Applicant: Consecuently, the Applicans

may wish to protect hlmsell by contragtually assigning the
responsibilizy for compliance to 3 qualified architect, 2nsgineer
or consultant. These contractual arrangements would be made
prior to design sc that the responsible architect, etc., could
develop the plans, inspect the construction, and generzlly follow

the project to insure that the completed structure comeplias,

13, QOecgupaney Permic
Feollowing successful completion of Step 12, including
any remedial work and retesting recuired, the Bullding Cfficlzl

may granst an occupancy permit for the bullding.

41
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When twe decibe?l
values differ by:

0 or 1 dB

2 or 3 dB
.U to 9 &8
10 dB cor more

ere logarithmic values
add them by normal algebraic addision. Tor exampl
2 ot eg

ual 126 dB buc only &5 45,

ADDITION OF DECIBELS

Add the Tollowing amount
to the higher value:

3 dB
2 &3
1 dB
¢

When there zre several decibel levels to be added,
should be added twe at a time, starting with the lower valued
levels and continuing the additlion procedure of two at

until only one value remains.

they

a time

Te i1llustirate, suppose 1t is desirzd to add the followins
five sound levels, using the zbove summation procedure:

68 d3
>= 76
75 dB

79 dBe—=

= 81..~_\n“n\h‘.“‘h‘h“.x
= §5

82 ds

\“ "

da

28 d8

A-1
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possibility of a2 smzll error. In general, the
will yield sums accurate Lo

he nearest 1 g=.

o

f1ug, L e M e s G e o - . N
i 5 it e e e e . C A R PR

ve rounding ofr
ving in the
above procedure



E il L L g T VAT |

ot

APPENDIX ‘B SUMMARIES OF

STANDARDS CITED [N THE MODIL NOISE
CONTROL PROVISION

S

]

The standards znd drz2ft standa
copyrighted cdocuments and may net bse rep
Appendix includes the full names of the
standards as well as summaries of thelr contents.

ds civted in the MNCT arse
raduced here. This
wandardéds and drafe

1]

ANST §1.4-1971

Specification for Sound Level Meters

Summanry

This standard states the minimum performance reguirements
for four types of sound level meters., It also establishes
calibraticon requirements.

ASTM/ANST C 634.77

Standard Definitions of Terms Relating to Environmental Acoustics

Summary
This standard includes definitions of terms relating to
envircenmental acoustics including bullding noise control.

ASTM E 413-73

Standard Classification for Determination of Sound Transmissian
Class

Summary
This standard desceribes the methed for zalculating the
Sound Transmission Class of a party wall or floer/celling con-

struction. Included in the standard are both graphic and
tabular methods.
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ASTM E 487-737

Tentative Recommended Practice for Instaltation of Fixed Parti-
tions of Lijght Frame Type Tor the Purpose of Conserving Their
Scund Insulation Efficiency

Summary

This standard describes measures intended to preven:
situactions or ceonditions that will cause light frame walls to
provide less acoustilc protection than fhey are capable of
providing. Conditlons discussed include flanking, lezks, shorc-
circuicts and miscellanecus conditicns., Twenty flgures iilustrate

oproblems and corrective actions.

ASTM E 587-777

Tentative Recommended Practice for Determining a Single«Number
Rating of Airborne Sound Isoclation in Multi-Unit Building

Specifications

Summary

Thls document describes a procedure for determining the
A-weighred sound level difference hetween two neighboring rooms
in a bullding. The deocument specifies the ceonditions of the
test specimen, the procedure, a standard sound source, repertinsg,
precision and accurzey. In the section on procedure,dsseriptions
are included for calinration, measurement, adjustments for
backsground noise and messuring the abserp:ticn ¢f the receiving

roonm.
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Acoustics — Determination of Sound Power Levels of Noise Sources -
Engineering Methods for Spec¢ial Reverberation Test Rooms

Summary .

Tnils standard spociiles methods for decermining the agw~
proximate sound peower levels of small devices that produce ncise.
igned reverberaticon

14

Measuremants are carrisd out In a speclally d

test room.

DRAFT INTERNATIONAL STANDARD ISO/DIS 140/V

Acoustics — Measurement of Sound Insulation in Buildings and of
Building Elements — Part V: Field Measurements of Airborne Sound

Insulation of Facade Elements and Facades

Summary

This document describes two methods for measuring the |
scund insulation of facades. Cne method uses traffic noise as
the noise source. The seccond methed uses & loudspeaker outsid.
the building as the noise source. Both methods use a single '

14

mlerophone position outside the bullding and multiple microphone
nositions inside the building. '

DRAFT INTERMATIONAL STANDARD I50/DIS 3744

Acoustics = Determination of Sound Power lLevels of Noise Sources —
Engineering Methods for Free Field Conditiens QOver a Reflecting

Plane
Summary

T™his standard specifies methods for determining the apnroxi-
mate sound power level of devices that preduce neise. T Lze
af the device is limited only by the test environment whieh 1s
deseribed in the standard. The test environment 1s outdoors or
indoers in a large space,




