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A._ INTRODUCTION

The City of Chicago, like many other cities and muni~
cipalities in the United States and abroad, has resolved
to respond to the growing need for superior acoustical
standards in her buildings. The purpose of this report
is to discuss and definc thz meaning of acoustical per-
formance in buildings, and to present a definitive
proposal for inclusion in the City's existing Building
Code.

The overriding purpose of the recommended ordinance

is to prescribe standards of acoustical comfort and
performance which are realistic, humanly relevant,

and readily verified and enforced. In several respects,
the stated goals stand in contrast to similar ordinances
now in force elsewhere. Most of these adapt established
concepts of ‘acoustical testing and nolse control, which
place the emphasis on the performance of individual
building elements. This ordinance breaks new ground

by focussing on the total acoustical environment of

urban man.
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The recommended ordinance does not seek to establish
gtandards of unquestioned excellence, which would dis~
respect economic reality. Nor does it attempt to regulate
acoustical situations covered by the City's recently
enaeted Noise Ordinance, the noise exposure standards

of the Occupational Safety and Health Administration,

or by other federal standards or guidelines. Instead,

it seeks to exclude many cases of inferior acoustical
comfort which, up to now, have not been regulated by

law,

Based on the premise that man spends most of his time,

ineluding his time of rest and leisure when acoustical

" Qiscomfort is least welcome, in his home, the provisions

of this ordinance are intended to apply to the following

building categories only:

a) Apartments, flats, condominiums, and all other
forms. of multi-family dwelling where several units

are located in a single building.

" b) Hotel and motel rooms and suites, and all other

places of temporary residence where several units

are located in a single building.
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Bolt Boranek and Newriar inc.

Intentionally not subject to this ordinance would be
hospitals. and other places of health care, all public
and commercial buildings, industrial buildings, and

gingle-family dwellings.

In technical terms, this ordinance addresses itself to
the following tymes of disturbance, each of which may
affect the standard of acoustical comfort experienced

within a dwelling or place of temporary residence:
a) Airborne sound originating outdoors.

b) Airborne scund originating in a vertically or hori-

zontally adjacent dwelling.

¢) Impact sound originating in a vertically or hori-

zontally adjacent dwelling.

d} Noise generated by heating, ventilating and air-~

conditioning equipment.

e) Noise generated by other built-in equipment, fixtures

and appliances.

J.
1r
1
I
by
1
I
o



SN O UG (VN [ T L

-1 [73.

£

0

O I

P}

!

1

l

o

Baolt Beranek and Newnar e,

Insofar as the strength of thig ordinance lies in practi-
cality and enforceability, and since it does represent -

a departure from component-oriented practices, all
standards set at this time should be viewed as provisicnal.
After a period of adaptation and field experience, as
described in the following text, the numerical performance
goals may be adjusted to better reflect the balance

hetween man's expectation and practical reality.
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B. _BACKGROUND

To date, codes and ordinances with an intent similar

to that described in this report have been or are about
to be enacted in many localities throughout the world.
As pointed out in the introduction, virtually all of
these codes and ordinances are componant-oriented,
wherein the acoustical performance of individual con-
structions and pieces of equipment is specified in
accordance with some established test procedure. Since
the origin of the majority of these procedures can be
traced to the lahoratory, technical accuracy is high

but adaptation to field situations is difficult and

" conducive to elaborate test procedures, which rule out

routine testing to verify performance in completed
buildings. Furthermore, the assembly of individually
superior components may or may not result in superior

overall accustical performance.

For example, when considering isclation between two

dwellings, it is one thing to use an "approved" partition,

" which in no way can guarantee satisfactory privacy,

although it may help achieve that goal. It is another

thing to know and to specify the goal (in terms of
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easily measurable performance) and to achieve it by a
balanced-combination of components. We are not interested
in the excellence of a wall or any other part of a complex
whole. Instead, we want that complex whole to perform.
And we want to have the assurance that every dwelling
covered by this ordinance will actually meet a minimum
standard of performance. While knowledge of the acous-
tical potential of individual components remains an
invaluable planning tool, it is the performance of

the building as a whole that matters and that is the

ultimate goal of this crdinance.

It is for these reasons -- total performance and quick

' measurement -- that we dispense with most of the stan-

dards and procedures used elsewhere. However, as
described in the text of the ordinance, such procedures
cén be used in cases where the proposed techniques
indicate failure and/or the exact cause of fallure

needs to be determined.

Following is a brief review of several existing codes

" and ordinances, their advantages and drawbacks, and their

relationship to this ordinance.
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1.

The Chicageo Building Code

The present Building Code of the City of Chicago

does not in any way regulate or prescribe acous~
tical performance, which is the sole subiject of

the ordinance described in this report. Our review
of the Chicago Building Code has led us to belicve
that the recommended noise control provisions,
including all standards, test procedures, enforcement
etec., do not contradict or supersede any part of

the existing Code.

This ordinance, therefore, is intended to stand
as an independent amendment to the City's Building
Code, and to complement any and all other provisions

and requirements prescribed by the existing Code.

Other U. 8. Codes and Ordinances
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3., Some Foreign Codes and Ordinances

4. HUD and FHA Noige Control Policies
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C. THE ORDINANCE

The Building Code of the City of Chicago is hereby
amended by adding thereto the following Article.

ARTICLE X: ACOUSTICAL CONTROL

SECTION X 0l: PURPOSE

The provisions of this Article shall control the design
and construction of certain buildings and structures,

as defined in Section X 04 hereunder, and any addition

or alteration thereto hereafter erected to insure control
lof and protection from noise within buildings and to

provide minimum standards of acoustical comfort and

privacy.

Comment: [These provisions are not designed to apply

to extating buildingse, except with respeect to additions
and alterations which rasult in the ereation of new
dwellings. Major eonsiderations in ezempting emxisting
buildinge are the cost of structural modifications
required to meet theese standards, and the enormous

task of field taating SZZ exiating dwellinge which

might be subject tc these provisionas.
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SECTION X 02: LIMITATICNS

The provisions of this Article shall not require, or
be construed to require, buildings to be designed or
constructed contrary to provisions contained elsewhere

in this Cede.

SECTION X 03: ENACTMENT

The provisions of this Article shall apply to buildings,
additions or alterations completed on or after [insert
date] . ©One year after this date, and at

future dates as and when the City may so desire, the

" performance standards, as defined in Sections X 06 and

X 07 hereunder, shall be subject to review and revision.

Comment: Insofar as this Article geeks to achieve

a tenable balance betueen currvent congtruetion practices
and good acouatical penformance, the-suggeaied inttial
enforcement procedures ave deliberately lenient. Given
fair warning, it Zfa expected that the construction
industry will, in future years, be in a position to

offer higher standards of acoustical performance whieh
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better satisfy human expectations, whereupon thege

for suitably revised) standards can be atrictly enforced.

SECTION X 04: SCOPE

X 04.1: Building Tvypes Covered

The provisions of this Article shall apply to all buildings
and structures which, either initially or by wvirtue

of addition of alteration, contain two or more dwellings,
a8 defined in Section X 05 hereunder. These shall

in¢lude, but shall not necessarily be limited to, apart-~
ments, f£lats, condominiums, townhouses, pensions, rooming

houses, dormitories, and hotel-motel rooms and suites.

Exempt from these provisions are all buildings and
structures which are not places of residence, either
permanent or temporary, and all bulldings and structures
housing a single individual, family or comparable socio-

logic unit.

-11-
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X 04.2: Rooms and Spaces Covered

The provisions of this Article shall apply to all habitable

rooms and spaces, which are part of a dwelling located
in a building or structure, as hereinbefore defined.

However, performance standards governing isoclation

1 S S I S

R T N T
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of airborne and impact sounds shall apply to pailrs

;Xi of adjacent dwellings only.

E

£

]
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The rooms and spaces covered include, but are not necessarily

limited tc.'all bedrooms, living and dining rooms, studies,

1

family rooms, kitchens and bathrooms.

L3

Exempt from these provisions are all storage rooms,

N

closets and similar spaces not normally occupied by B

people, and, with respect to the isclation of airborne ﬁ

i1

and impact sounds, all adjacencies where both spaces

I3

are part of the same dwelling.

Z3

Comment: Man objects to sounde ereated by a neighbor,

but not to his own. At least, he has some contrel over

—1

the latter, if generated by a member of hie own family.

3

Besides, intra-dwelling Zeclation standards would reverse
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the trend of architectural freedom whieh manifeats
itself in an expression of apace rather than a agparation

into oelle. Thie the present ordinance geeks to avoid.

X 04.3: Situatiohs Covered

t—

The provisions of this Article shall include and shall
be limited to the following acoustical situations,
conditions, circumstances and relationships, the rele-
vant test procedures and performance Standards for
each of which are defined in Sections X 06 and X 07

hereunder.

" 1. Attenuation of airborne sound offered by exterior

constructions, such as exterior walls, windows,
doors, and all elements and devices appurtenant

thereto.

2, Attenuation of airborne sound offered by interior
party constructions which shall include but shall
not necessarily be limited to party walls, floors,
ceilings, and all appurtenant connections, interrup-

tions and penetrations.

13-
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3.

4,

¥

Attenpation of impact sound offered by interior
floor-ceiling constructions, which separate pairs
of vertically or horizontally adjacent dwellings,

and by the appurtenant, permanent floor fimishes.

control of noise within-dWellings, generated by
heating, ventilating, aireconditioning and other
Bervice systems or equipment, which ape an integral
and necessary part of the building, apd which are

in constant or frequent operation.

Control of noise within dwellings, generated by

the following built-in ceonveniences, which are

manually controlled and subject to intermittent or
infrequent use: room air-conditioning units, kitchen
and toilet exhaust fans, food waste, disposers, freezers

and refrigerators, dishwashera, and washing machines.,

Control of certain other noise sources, though regulated
by Section X 07 of this Article, shall be enforced

at the Inspector's discretion only.,

Comment: The above eituations, if adequately provided

for, will eliminate moet of the acoustical digcomfort

wl4e
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and annoyance experienced in places of residence. Aa

‘will be shown in subsequent seotions of thie report,

oach eltuation is handled in a manner which will permit
qutck testing im the field. The emphaetis olearly lies
en practicability (at the posaible expense of minon

ingocuracies) and on insuring acceptable long-term:
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environments -- not on proteetion against iafrequent
digturbances which, in terme of severity, far exceed

thoee which are ocommonplace.

SECTION X 05: DEFINITIONS

X 05.1: Acoustical Terms

l. Sound Level

More coirectly, sound-pressure level, sound level

ia the quantity in deciﬁels measured by a sound

level meter. Throughout this Article, unless other~
wise specified, sound levels shall be measured

and expressed in terms of dBA, to the nearest integral
number, using the A-weightinhg network and "slow"

response of a Precision Sound Level Meter.

Comment: The echoice of dBA, in preference to othen
weighted or unweighted forms of the decidel, is atrongly
supported by the need for simplicity in testing, and

by the asignificant advantagee, in terms of correlation
with human vesponee, of A-levels over the other levels

that can be measured with a standard sound level meter.

-16-
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Ambient Sound

Alsec amblent noise and ambient level. An essentially
steady sound (level) which prevails in the absence

of other, distinguishable sounds of a more temporary
nature, Synonymous with background noise, or back=-

ground noise level.
Alrborne Sound

Any and all sounds and noises which, upon generation
by any source, first propagate through air, then
impinge upon a partition, and then are re-radiated

into air by the partition's opposite side.
Impact Sound

Any and all sounds and noises which are induced
directly and by mechanical action into a £floor
structure, and then are re-radiated into a verti~
cally or horizontally adjacent space by said fleoor

or floor-ceiling combination.

-16=
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$. Attenuation

T

A lessening or reduction in the sound level due

i

to distance or to barriers, mufflers or other

1

=
——

obstacles or devices placed between a sound source

and a receiver.

el

6. Noise Reduction (NR)

r
i

The attenuation offered by any and all building

elements that control the transfer of airborne

1

sound from one space into another. Throughout

this Article, unless otherwise specified, noise

|

reduction is measured and specified in texrms of

i

dBA and, hence, performance is described by the

I

abbreviation NRA.

[T}

Comment: Note that the term Transmission Logs (TL)

[

and its derivative, the Sound Transmission Class (SITC),

are not defined or used in this ordinance, aince neither

b_d

degenibes total performance of a combination of struc-

[

tural elementa; the term NRA <8 unique to the proocedures

deseribed in thies ordinance, and ehould not be compared

i

with other, eetablished rating syestems.

4 ~17-
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7. Impact Isolation (II)

The degree of control offered by a floor-ceiling
construction over impact sounds induced into said
floor., Throughout this Article, unleas otherwise
specified, impact isclation is measured and speci-
fied in terms of dBA and, hence, performance is
described by the abbreviation IIA.

Commant: Netther II nor ITA ave egtablished acoustical

terme; both here developed for this ordinance and modeled

v
upon the concept offgﬁj)which ig an establighed term.
B. Effective Isolation (EI)

A measure of acoustic privacy, based on the rela-
tionship of intruding sound to the "masking" effcot
of ambient sound. For the purposes of this Article,
BI shall be the sum of noise reduction (or impact

. isolation) and ambient sound,

Comment: The term EI i8 unique to thig ordinance,

although the concept of quantifying acoustic privacy

in taerma of the signal-to-noige ratic ts widely used.
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“Hardﬁ Room

A room or space that is completely unfurnished,
and contains no carpet, no acoustical tile, nor
any debris that may contribute acoustical absorp-
tion over and ahove that contributed by the bare

fleor, walls and cediling.
"Medium" Room

A room or space that is sparsely furnished with

hard pisces of furniture only, or one that contains

moderate guantities of building materials or other
s A e,

forms of sound-absorbing debris.
"Soft" Room

A room or space that is fully furnished (with or
without carpet), or fully carpeted or equipped
with an acoustical tile ceiling, but otherwise
unfurnished. It must contain major areas of carpet

or of other soft furnishings.

-19-
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12. Source Room

A space or room within a building which, for acous-
tical test purposes, is deliberately insonified so
that (attenuated) sound levels may be measured

elsewhere in the building == ref. Receiving Room.
13. Receiving Room
A space or room within a building which, for acous=~

tical test purposes, receives sound originating

elsewhers - ref. Source Room.

'x 05,2: Architectural Terms

. Building

y and all contiglious structures, located under
ohe roof (including roofs at diverse elevations)

that, contain twe pr more adjacent\dwellings.

given dgfinition of a buildiyg spectffically

relates to buildinge povered by this ordinan

-20~
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Dwelling

A place of residence of an individual, a family,

or a household, whether permanent or temporary,
owned, leased or rented by the tenant, and com-
prising one or more habitable spaces. For the pur-
poses of thia Article, rentable rooms and suites

in hotels, motels and other places of temporary

residence shall be considered as dwellings.

Habitable

Used in combination with terms such as "room" or
"space". A descriptor implying that the room or
ﬁpace (a) constitutes all or part of a dwelling,
and (b) does not solely serve as a place of storage

or of transit.
Partition

Any wall, floor, ceiling, or similar econstruction,
gingly or in combination, including doors, windows,
and all elements and devices appurtenant thereto,
that physically separates one room or space f£rom

another,

2]~
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f 7 5. Party Wall i
i ‘
i Eq Also party structure. A wall or structure that ﬁ
. [ v E
_,] forms a separation between two dwellings, and not ¥

.

a geparation between two spaces that are part of

the same dwelling.

il

i)
o

Adjacent I

1 -

Any and all relationships between two or more

dwellings that share, horizontally or vertically,

A |

one or more common partitions, however small and o

indirect these may be. Synonymous with adjoining, o

E-B

abutting, neighboring, etc.

i

Comment: Dhe purpoae of thie definition is to inaure

[ .

privaay between dwellinge, even i1f theae may not be adja-

D gent in the literal senae. In such cases, aa where
. mechanieal ashafte or stair towersg are¢ interposed and no
lj actual pérty valla exiat, field teets should be made at -
rl the Inepector's diseretion. :
o
A
.

-22-
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X 05.3: Terms Related to Responsibility

1.

Inspecter

The City's lawful represehtative in any or all of

the following matters related to this Article: review

‘and approval of plans, acoustical field testing,

and certification of compliance with the provisions
of this Article.

1A QnJ v

2'

Oowner

The cause and prime beneficiary of a building project,
who funds, legally owns, but, upon completion of
the project,; does not necessarily reside in, the

building, additien or alteration,

Developer

An Owner or Owner-Contractor who builds, or causes
to be built, a bullding, addition or alteration

for the explicit purpose of gainful sale, lease

or rental. [ J~Mdhhg ewjmks

23
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Architect

A licensed professional engaged by the Owner to

design, detail, specify, and supervise the construc-

tion of, a new building, addition, or alteration.

Mechanical Engineer

A licensed Mechanical Engineer, not necessarily
associated with the Architect, who is charged with
the design and specification of all mechanical
gystems and devices that are part of a building,

addition or alteration.

General Contractor

JAn executor of a building, addition or alteration,

as prescribed by the contract documents {drawings

and specifications) usually prepared by an Architect.

Subcontractor

An executor, usually engaged by the Contractor or

Owner, of sgpecific parts of a building, addition or

alteration, as prescribaa by the contract documents.

-2
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8.

10,

L1,

Supplier

A purveycr and/or manufacturer of building systems
and equipment, whose goods are incorporated in the
design and construction of a building, addition

or alteration. .

Acoustical Consultant

who wia] boe
A professional acoustician, psligliy engaged by
the Owner or Architectgﬁﬁ render7 expert advice

in matters pertaining to acousties and noise con-
trol. The BZE///?éland//c ultafi€) thoudh |gen friuyL
y{lagle ator H‘;? $¢zvvv=-¢-:? e not
'D-ll"- '
S

Realtor

An agent engaged by the Owner or Developer to administer
and manage the sale, lease or rental of a completed

building, addition or-'alteration.

Tenant

The ultimate resident, irrespective of his legal
status with respect to oﬁnership or other forms

of tenure, of a new dwelling that is subject to

-~the -provisions of this Article.

-25m
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Comment: The ekpltedt-intent of the above definitions

‘i8 to deaenibe the rola of each individual or group of

individuaia,

to the en-

foreeability or enforcement of thia ordinance. Conse-

quently, duties other than those related to this

ordinance, are not deseribed.

SECTION X 06: MANDATORY TEST PROCEDURES AND PERFORMANCE

X 06.1:

STANDARDS

Performance of Exterior Constructions with

‘a)

b)

Respect to Airborne Sounds Originating

Outdoors

‘ pectar shadl %jkf o & IW.}S QW.WJA.‘A;W/MF

Tas
p
v
A precision sound level meter, operated so as >
to read A-weighted sound levels with high & .

damping -- results read in dBA on "slow" meter

setting.

The sound level meter shall be hand-held, away

from the observer's body, approximately the

-2Em
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g

one-third point of one of the room's major

i

diagonals, closest to the exterior construction

tested but away from absorptive surfaces.

|

Comment: The recommended location of the sound level
meter appears to offer, with a eingle reading, the best
appreximation to the average sound-pressure Level of

the room's reverberant field,

ORI SR S |

2. Procedure

[T I S|

a) Inspect the construction to be tested. Open

1

and close all windows, doors, and other apertures

that may be part thereof. Thereupon, leave

all such elements and devices clesed, unless

¥
L.

they are designed to remain open during normal
' oceupancy, in which case they shall remain

open,

b) Deactivate all interior mechanical and similar
éervice systems that may govern or affect the
ambient noise level in the dwelling tested.

Return to the receiving room and close its

L

door(s).

[

-2

[ S

l.-—-._.'

e g e , . o e e e T e e e e




id

L3
“

I L}

1
1
.

L

[

(0 L]

1

NSNS S VR VRN Y PO T G R 0 B

(1

Jl

i

Eail Baranek and Newman Inc.

Q)

)

a)

Measure the sound level in the recelving room

exfenes”
due to normal street traffic and to any otheﬁﬁsound

source that typifies the prevailing acoustical
environment of the dwelling's site or exposure.
Record the result as Item 1 on the data sheet.
Correct the result in accordance with the following
table, and record the corrected result as Item

2 on the data sheet.

Acoustical Status of Receiving Room Correction

Hard -2 dBA

Medium -1 asa
Soft 0 dBA

Operi any window or door that may be part of

the exterior construction tested, and measure

the prevailing sound level at’ this opening, in
the plane of the exterior wall. Record the

result as Item 3 on the data sheet.

=28=

;
i

ARSI T T T T

SIS NE ST




ed L

i

Ll

: O B

IR B S

e N |

i

.t

Y T et T SRt T s

1

Lo

!

[N

Bolt Beranek and Newman Inc..

Comment: The recommended test procedure ta necesegarily

erude but it is8 both quick and simple to perform. It

gives an immediate indication of how much exterior noise

anters the dwelling. At the Ingpector's discretion,

the test may be performed on one or more exterior con-

gtructions of a dwelling, depending on the uniformity of

»2. It is the explicit inient of thia precedure

to exclude coneideration of sounds whieh aontravene the

City'a Noise Ordinance, eirens, atreraft flyovers, and

other high-level intrusiong, unlaess, in the Inapeator's

opinion, these are frequent and typical of the site under

.

eongideration,
3. Evaluation
a}) Ag a first step, the acoustical adequacy of

the exterior construction tested shall be judged
directly from the corrected sound level measured

in the receiving room (Item 2 on data sheet).

AN EXTERIOR CONSTRUCTION SHALL BE DEEMED TQ
HAVE SATISFIED THE PROVISIONS OF THIS ARTICLE,
IF THE CORRECTED AMBIENT LEVEL, MEASURED WITH
ALL SYSTEMS IDLE (ITEM 2 ON DATA SHEET) IS

NO HIGHER THAN 30 dBA,

-20m
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)

b) If the preceding result exceeds 30 dBA, the

difference between the open-window sound level

il

? (Item 3) and the corrected closed-window sound i
[ level (Item 2} shall be calculated and the ﬁ
l'l , resultant attenuation recorded as Item 5 on the N
i . 'rr:
i R data sheet,
i : ' r\?"
! ] é& ﬁ*#’
i THEREUPON, THE PROVISIONS OF THIS ARTICLE SHALL i
| L
- _..BE DEEMED TO HAVE BEEN SATISFIED SUBJECT TO :;7 %
| £
i :] ‘ COMPLIANCE WITH THE FOLLOWING TABLE, QR IF - ﬁ
| ' 0
ATTENUATION (ITEM 5) EQUALS OR EXCEEDS 35. L
]
Exterior Neoise Level Min. Required Attenuation i
’ o
J (Item 3) {Item 5) i
S = . lue to v
- (*‘ indeio/ exlevine 1L
41 or 42 dBA : 11 30 ok
i 43 * 44 12 3| g
‘ 45 " 46 " 13 22
] 47 v 48 " 14 23 ”
: 49 " 50 | 15 3
B .
i -
; 51 or 52 dBA 16 3C
53 " 54 ¢ 17 3¢ .
J 56 " 56 18 37
- 57 * 58 " ' 19 3%
T
- 59 v g0 20 39
i -30-

o
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[ :
5 |
; 7 Exterior Noise Level Min., Required Attenuation i
- {(Item 3) (Item 5) . f
61 or 62 dBA 21 4o
1 puy g o e IR .
| : I
SR SonDiesor 65 * 66 * 23 Yz
e T o225 b 67t ss v 24 43
ST
: i —i ‘ 69 " 70 " 25 Y-
o
] 71 or 72 dBA 26 4S .
T e ST
. 7 75 76 " 28 ¥ .‘
7 yn7 " 78 29 F
& -€H =3B
i ;
. 81 or 82 dBA a1 S0
,’-J b 83" 84 " 32 S
] it 85 " 86 " 3 St
1 ok is b bk o 0 oo 5 :
] Lmad CHELél—{fégg mogg v : 35 Sy \

Comment: In keeping with the aspirit of thias ordinance,
e | .
! _I which first seeks to insure acceptable acoustical envizron-

ments, and relegatees attenuation to a position of secondary

B -31-
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importance, the latter {8 determined only <if intruaive

oounda exaeed a certain limit. Even then, the performance
requiremente are intended to be reaiiptic and not necesearily
guch aa to insure compliance with the firet limit. They

are based on a sliding acale of values and ask little,

if the aite is quiet. Under extreme ciroumstances,

even permanently open windows (subject to weather) may

pass the test. However, the performance requirements
ineregae with increasing acoustiec getivity on or near the
aite up teo a etandard whieh can be achieved with high-

quality double glazing.

X _06.2: Performance of Interior Party Structures with

Respect to Airborne Sounds Originating in an

Adjacent Dwelling

Comment: ALl currently used measurement proecedures,
whether employed in the laboratory or in the fieild, are
predicated upon establisched standards such as IS0 R 140,
ASTM E 30, or ASTM E 336. In each ¢ase, it 18 required
that gepargte measurements be made in several cctave

or one-third oetave bande, and, i1f Transmiseton Loass (TL)
or Sound Transmission Class (STC) are to be determined,

that all resulte be normalized to exelude variations

-dP-
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due to partition area and receiving room abgorption.
Worge Btill, to determine eimilar data for a field
eondition (FTL and FSTC), the current standard prescribes
an elaborate series of secondary teste to prove and to

assure the abaence of flanking tranamigeion.

The usuagl objective of these thoroughly valid but cumber-
gome procedures i to determine the performance of a
particular partition, and not the penformance of a etructure
ae a whole. The resultant ratingas, such aa STC, oonveniently
deascribe the teat partition’s performance; but merely

hint at the actual ifeolation enjoyed between a pair of

apaces,

If our ohoice were limited to exigting procedurea and
ratinga, then the Qarmalized Notge Isolation Class (NNICJ::i)

would be the moat meaningful and reliable rating for

the punpose of this ordinance. But it requires 44

pieces of measuvement data for each pair of apaces teated!
We are confident that the much simpler procedure recommended
here will, besides yielding numbere comparable to the

NNIC patings, be just as sensitive to narrow-band
defictencies, and will produce a result which deacribes
attenuation, irrespective of the constructions involved,

on a humanly tangible gcale.

~33a
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The built-in aooupaay gnd responstvenesg of the recommended
rating (NRA) i8 dependent upon the aocupracy and reliability
of the sound souree, qa gpeoified, and upon the emelusive
use of the meter's A~weighted network., In place of

further measupremente, normaligation & handled by applying
pre~determined corrections, derived from a study of

room absorption data for reatdential spaces under varying

eonditione of furnishing,

Aeoustical comfort and privacy, as expérienaed by people,
eannot be described on a soale of attenuation (euch as

NRA) alone. Invariably, acceptability or non-acceptability

of a particular state of privacy depends both on the attenua-

tion offered by the partition(s) and on the level of ateady
ambient noise, which helps obsoure other intruding sounds.

Deeibel for deecibel, the two are of equal value, for which

reason Effective lsolation (EI) ig equally (but within

limito} affected by both.
l. Instrumentation
a) An electronic pink noise generator/amplifier/

"loudspeaker combination with flat power output

from the one~third octave bhand centered at 100 Hz

3=
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b}

¢)

through the one-third octave band centered at
5000 Hz, and a roll-off of at least 12 dB/octave
beyond these frequencies. The sound power level
in each one-third octave band from 100 to 5000 Hz
of this source shall be determined in accordance
with ANSI [TJS please complete], shall average

at least 100 dB re 10° watt, and the scatter of
the individual power levels shall not exceed

-

¢+ [enter smallest reasonable guess] 4B,

A precision socund level meter, operated so as

to read A-weighted sound levels with high-damping

results read in dBA on "slow" meter setting.

The sound source (loudspeaker) shall be placed

on the floor of the source room, but supported

by a resilient pad to minimize direct induction
of acoustic energy into the floor structure.
It.shall be located away from the party structure
tested and, preferably, aimed toward a hard-
surfaced corner of the source room. For vertical
measurements, the lower space shall be the source

room and shall contain the loudspeaker.

=35-
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d}) The sound level meter shall be hand-held, away
from the observer's body, at apprbximately the
"one~third point of oné of the (source or receiving)
room's major diagonals, closest to the partition

tested but away from absorptive surfaces.

Comment: Correat and reliaklz performance of the sound
gource i8 critical. There is nothing to suggest that
today's technology cannot cope with the performance
requiraments gpalled out above., It is suggeated that,

in addition to an initial acceptance test by a suitably
qualified acouatical laboratory, each sound source be
re-tested at leaat twice annually to agsure eonformance

with the given performance requivements. Sound level meters
should be calibrated prior to each use, and the calibration

davice should be checked semi-annually.

2, Procedure

-2

’ — ———
a) cInspect the pair of spaces to be testéd. Close

all doors, windows and other apertures which are
kept closed during normal occupancy of the spaces,
Select one of the spaces as the source room

{always the lower space in case of vertical

-36-
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tests between floors). Move any furniture which

may interfere with the recommended location

of the loudspeaker. Define and record the acoustical

status of each space - hard, medium, or soft. ( )

b) Measure the level of continuous ambient noilse ‘
in the recelving room. Make sure that the level
is representative of the ambient noise level that
will prevail throughout the test, If necessary,
deactivate the ventilation system, unless it i
opeiates gquietly and continuously. Record the 5

result as Item 8 on the data sheet. %

¢) Proceed to the source room and activate the i
loudspeaker. Adjust the gain so that the sound ﬁ
level in the source room reads exactly 100 dBA. ;
Subject to a possible repeat test (see e), record

the level measured as Item 9 on the data sheet.

d) Leave the loudspeaker on and proceed to the

receiving room, Mere the

~37-
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éﬂf If the received level (Item 10) lies less than

£}

g}

5y

o

10 dBA above the ambient level (ITtem 8), return

to éhe source room, increase the gain of the

sound source to maximum, and again measure the
sound levels in both the source and receiving
rooms. Revise the source and received sound levels

{(Ttems 9 and 10} acsgordingly.

If the received level (Item 10} still lies less
than 10 dBA above the ambient level (Item 8),
cor;ect the former in\accordance with the following
table, and enter the result as Item 11 on the

data sheet.

Excess of Item 10 over Item 8 Reduce Ttem 10 by

6-9 dBA 1l dBA
4~5 dBA 2 dBa
1-3 3 daft

If the received level (Item,l0) exceeds the

ambient level (Item 8)\ by/less than 4 dBA, an
curate measurement capfipot be made nor reported,
However, compliance with tke performance standards

of this Article can/be estab)ished upon making

hyem g v

I
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the maximum permissible correction of 2 dBaA,
with the understanding that actual performance

may be superior to that measured.

Comment: Again, the recommended test procedure is quick
and simple to perform. There i8 good reason to bélieve
that tha results, determinad as deasevibed below under
"Byaluation®, are both meaningful and reliable with
reapect to the intent of thie ordinance -~ to insure

acouatical cahfbrt for the occupant. | It i8s suggested

that the above procedure be applied to all pairs of

adfacent habitable spaces that may exzigt in a pair of

adjacent dwelZ%EEE;“_'ﬂ__*________——

3, Evaluation

+ a} To determine noise reduction as measured by
the A-level technique (NRA), subtract the received
level (Item 10 or, if present, Item 11) from
the source level (Item 9). Enter the resultant

."raw" NRA as Item 12 on the data sheet.

-30-
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b)

¢)

Correct the

following table, and enter the final, corrected

NRA as Item 13 on the data sheet.

"raw" NRA in accordance with the

Acoustical Status of

Source Room

Recelving Room

Hard
Hard
Hard

Medium
Medium
Medium

Soft
Soft
Soft

To determine the level of steady ambient noise

activate any mechanical, electronic or pneumatic

system that may have been designed and provided

Hard
Medium

Soft

Hard
Medium
Soft

Hard
Medium

Soft

Correction

+2

+3
+1

+4

+2

‘that can be counted upon for "masking" purposes,

for guaranteed continuous coperation at all times

- 0=~
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and during all seasons, and measure the sound
level in all habitable rooms of the dwelling
tested. Enter the lowest value, but not less
than 30 dBA nor more than 40 dBA, as Item 24

on the data sheet.

In the absence of such a system, use the lowest)
of the following, but not less than 30 dBA nor

more than 40 dBA:

Either, the corrected ambient level (Item 2)
measured in the dwelling tested with all mechanical

systems idle;

Or, the ambient level (Item 8) measured in a
receiving room that is part of the dwelling
tested, and further corrected by ~4, =2, or 0
dBA, in case of a hard, medium, or soft receiving

room, respectively;

Or use, the applicable value from the following
table, which is based on the environmental criteria
described in the Federal Housing Administration's

publication FT/TS~24, dated Januvary 1568:

-4]-
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"Quiet" suburban areas 30 dBA
"aAverage" urban and suburban areas 35 dBA

"Noisy" urban areas 40 dBA

Enter the ambient noise level thus determined
as Item 14 on the data sheet, and record the
manner in which it was determined. This value
shall be determined once only for each dwelling

tested.

~-4la-
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d)

To determine Effective Isclation (EI}) between
each pair of adjacent spaces tested, arithmeti-
cally add the final NRA {Item 13) and the ambient
level determined for "masking" purposes (Item 14).
Record the sum as Item 16 on the data sheet.

AN INTERIOR PARTY STRUCTURE SHALL BE DEEMED

TO HAVE SATISFIED THE PROVISIONS OF THIS ARTICLE,
IF EI (ITEM l6 ON DATA SHEET) EQUALS OR EXCEEDS
85. 'THIS SHALL BE A MINIMUM STANDARD APPLICABLE
TO ALL DWELLINGS COVERED_BY THIS ARTICLE.

FOR PURPOSES OF GRADING PARTY STRUCTURES THAT
MEET THE MINIMUM STANDARD, THE FOLLOWING DISTINC-
TIONS SHALL BE MADE:

GRADE III: EI EXCEEDS 84 BUT IS LESS THAN 90
GRADE II: lEI EXCEEDS 89 BUT IS LESS THAN 95
GRADE I: EI EXCEEDS 94

HOWEVER, ANY ONE DWELLING SHALL BE GRADED IN

ACCORDANCE WITH THE LOWEST EI VALUE OBTAINED
FOR ANY PARTY STRUCTURE APPURTENANT THERETO.

-2~
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Comment: CThe recommendsd minimum atandard (EI=85)
eorrelates well with the expectations aend experience

of moat residente living in multi-family dwellings,

but only with reapect to averyday sounde, such as aon;
versational voice, radic and TV. Privaey with reapect
to pecasional, louder sounde can be achieved with higher
EI patings oniy. Raally good performance willi vespect
to parti¢s, loud altercations and Iive music may be
achtieved with EI ratinge that exceed 100, whiech, with
rare exceptione, ie elearly beyond the realm of practical
fand economic) eonetruction techniques. The proposed
grades of performance recognize the relative inadcquacy
of the minimum atandard, and offer a choice both for

the Ouner and for the prospective Tenant.

In contrast to many other ordinances and policy guide-
lines, no differentiation is made between the types of
rooms invelved. Instead, reasonable approximations

of the expected and expectable differences are automa-
tically provided for in the corrections preseribed in

Section X 06.2.3.b, which require superior performance

tn cases involving "aoft" receiving rooms (as are bedrooms,

when furnished), and are more lenient in eases invelving

"hard" receiving rooms (ag are most finighed bathrooms).

~q 3=
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Since all measurements recommended for the determination

of BI involve a room's "revepberant field", it muat

be understood that "near field" situations may offer
somewhat less teolation. Some examples are: beds,
eghaire and other places of reat that are within a foot
or two of a party structure; neighbor's sound sources,
guch as radics and TV asete, that are somparably aloee
for attached to) a party structure. If poesible, such

eonditiong are to be aveided in the deaign stage.

X 06.3: Performance of Interior Party Structures with

Respect to Impact Sounds Originating in an

Adjacent Dwelling

1. Instrumentation

a) An ISO standard tapping machine, comprising

five 500~gram drop hammers, each dropping twice

per second from a height of 4 cm, with an overall

impact repetition rate of ten blows per second.

b) A precision sound level meter, operated so as

to read A-weighted sound levels with high damping --

results read in dBA on "slow" meter setting.

b=




] ¢} The tapping machine shall be placed directly

on the finished (carpeted, if carpet 1is an

integral part of the dwelling's design) floor
of the source room, directly over the receiving
room, with respect to which the test is conducted.

The upper space shall always be the source room,

1
i

and the lower space shall be the receiving room.

b -

Horizontally adjacent spaces are subject to
the same test procedures at the Inspector's

discretion. In such cases, the tapping machine

I I

shall be located in the center of the source

room, irrespective of its relationship to the

8

room below.

2
hd
. d) The seund level meter shall be hand-held, away
,_J

from the observer's bhody, at approximately the
-
i one-third point of one of the receiving room's

major diagonals, away from the ceiling (in case

L—4

of vertical measurements).

i

Comment: Despite widespread eritieiam of the IS0 tapping

..
i
et

maehine in that ite signal beare no resemblance to the

{

1 typical impaet sounds that oocur in reasidential buildinge

] | -45-
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(fobtatepa, dropping of objects, moving &f furniture,
children tumbling, ete.), it ie the only device of ita
kind available today. Thus, the recommended test proce-
dure, which shares a measure of questionable human rele-
vancs with all aimilan procedures now in effeet op
eontemplated, ie8 subject to change pending the deueloﬁment

of more meaningful procedures.
2. Procedure

a) Inspect the pair of spaces to be tested. Close
all doors, windows and other apertures that may
transmit airborne sound (generated by the tapping
machine) into the receiving room. Define and
record the acoustical status of the receiving

room -- hard, medium, or soft.

b} Measure the level of continuous ambient noise
in the receiving room, as described in Section
X 06.2.2.h of this Article. Record the result
(or, 1f such measurement already was made in
the room in question, transfer Item 8) as Item 19

on the data sheet,

-4 G-
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c)

a)

e)

‘Proceed to the source room and activate the
tapping machine. Ohserve and record the generic
type of floor finish used in the socurce room

(carpet, wood, resilient tile, terrazzo, etc.).

Return to the receiving room, measure the sound
leve) {(due to the tapning machine}, and zocord

the result as Item 20 on the data sheet.

If the received level (Item 20} lies less than

10 dBA above the ambient level ({Item 19), proceed
as described in Sections X 06.2.2.f and g of this
Article, substituting Item 20 for Item 10,

and Item 19 for Item 8. Enter the resultant
corrected received levels as Item 21 on the

data sheet.

Comment: Nith the exception that no measurements are

to be made in the source room, the procedure parallels

that preseribed in Seetion X 06.2.2 for the measurement

of atrborne sound ifsclation between adjacent dwellings,

It i8 suggeeted that the above procedure be applied once

only to each gemeric type of floor finish that may be

pregent in the upper of twe vertically adjacent dwellings.

-]

N



S

it

3

(WS R T

-1

— 3,

[
L

L 0y £ 3 2 ]

L3

1

I S

N S W

-

L

Tt

PR SN U AN \ e

Bolt Beranek and Jewman e, ' ‘ %?
4

3. Evaluation

a)

b)

c)

To determine impact isolation as measured by

the A-level technigque (IIA}, proceed as follows:

If the received level (Item 20 or, if present,
Item 21) exceeds 55 dBA, subtract the excess
from 55; if.it equals 55 dBA, make no correction;
if it is less than 55 dBa, add the difference

to 55. Enter the resultant "raw" IIA as Item

22 on the data sheet.

Correct the "raw" IIA in accordance with the
following table, and enter the final, corrected

IIA as Item 23 on the data sheet.

Acoustical Status of Receiving Room Correction
Rard _ ) +2
Medium v}
Soft , -2

Enter the level of steady ambient noise that

can be counted upon for "masking" purposes as

~4g-
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Item 24 on the data sheet. Do this simply ' ﬁ
by transfering Item 14, which previously was
determined in accordance with Section X 06.2.3.c - B

of this Article. -

d) To determine Effective Isolation (EI} between

H] SRR

each pair of adjacent spaces tested, arithmeti-

cally add the final IIA (Item 23) and the ambient

ATARTIED

level determined for "masking" purposes {Item 24).

T T AL N A T s £t LR R e

Record the sum as Item 25 on the data sheet.

Comment: The prineiple appiied in developing the above
rating t8 very much the same as used earlier in establishing
EI for comfort and privacy with respect to airborne

sounds. Again, the procedure is quick and aimple in

relation to other procedures now in use. It might 4
be pointed out that, just as NRA yields numerical resulta
which aompare well with NNIC, the values of IIA tend

to be comparable with the more familiar IIC values, but
correlation with IIC ie not as good -- diserepancies f
of as many as 10 dB speem possible. However, we believe g
that the racommended evaluagtion teehnique does not

offer any lese reliability, with respect to human response,

than any other teechnique that g predicated upon the use

of a tapping machine.

=4g=
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AN INTERIOR PARTY STRUCTURE SHALL BE DEEMED TO

HAVE SATISFIED THE PROVISIONS OF THIS ARTICLE,

IF EI (ITEM 25 ON DATA SHEET) EQUALS OR EXCEEDS
THE FOLLOWING MINIMUM VALUES:

FUNCTION OF RECEIVING ROOM MINIMUM EI
EEDROOM 90
LIVING AND/OR DINING ROOM 85
OTHER HABITABLE ROOMS 80

FOR THE PURPOSES OF GRADING PARTY STRUCTURES
THAT MEET THE MINIMUM STANDARD, THE FOLLOWING

DISTINCTIGONS SHALL BE MADE:

GRADE III: EI EXCEEDS THE MINIMUM BY LESS THAN 5
GRADE II: EI EXCEEDS THE MINIMUM BY 5§ TO 9
GRADE I: EI EXCEEDS THE MINIMUM BY 10 OR MORE

HOWEVER, ANY ONE DWELLING SHALL BE GRADED IN
ACCORDANCE WITH THE LOWEST EI VALUE (RELATIVE
TO THE APPLICABLE MINIMUM STANDARD) OBTAINED FOR
ANY PARTY STRUCTURE THAT SEPARATES IT FROM AN

ADJACENT DWELLING.

-50~

o~

RPN XN

el EEEY RO Nt

TEIN,

L ZSTTTRLT ST



Bolf Beranek and t'ewman liw. .

Comment: Since the objectives are similar to these

\J eonaidered in regulating comfort and privaey with respect
] to atrborne sounds, and einee the recommended teat

procedures are largely the same, i1t seems only reasonable
] ‘to use similar terme in defining the performance standards

applicable to impact sounds. There is no evidence to

]

i .

auggeat that the numerical valuee of the recommended

atandarde are out of line with rasidents' expectations

I

or with practicability., On the other hand, it {e possible
that Effective lsolation, determined ag recommended above,
repregente a better measure of subjective <impact igolation
than the more "sophisticated” pfaaedufse now in use else-
where. Some field experience with this standard is
eagential before ite place in this ordinance can be

affirmed.

A S SN B S I A

1

Concerning grading, it ie suggested that a eingle isolation
grade, covering both airborne and impact sounda, but

limited to {solation from adjacent dwellingse, be assigned

S S SN S

to eaeh dwelling. Or, at least, both grades should

be established and stated. This would avert occeupant

]
—

t

disillugtionment in cases where supertor performance

i8 attained with vrespect to either airborne or impact

1

gounds only.

i

1~ —
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X 06.4: Performance of Heating, Ventilating, Adir-

Conditioning and Qther Service Systems or

Equipment

l. Systems and Equipment Covered

These test procedures shall govern, and shall

be limited to, the measurement of noise generated
during normal and reqular operation of the following
systems and equipment, all of which, irrespective
of their location in the building, shall be
integral parts of the building, shall serve
directly or indirectly the dwelling tested, and
shall be in constant or frequent (all-year or

seasonal) operation:

Heating, ventilating, and air-conditioning systems
{axcluding room air-conditioning units of the

"window" type), and all ductwork, grilles, registers,
diffusers, and spaces or shafts asscciated there-

with; humidifiers and dehumidifiers; transformers;

cooling towers; and all rotating, reciprocating

and vibrating equipment {except emergency equipment DJA1 ?
that normally lies idle) located in the building's

mechanical ‘room(s).
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2.

3.

Instrumentation

a)

b)

A precision sound level meter, operated so
as to read A-weighted sound levels with high
damping -- results read in dBA on "slow" meter

setting.

The sound level meter shall be hand-held, away
from the observer's body, at approximately the
one~third point of one of the room's major
diaéonals, away from absorptive surfaces and
away from the immediate wvicinity of an obvious

noise source.

Procedure

a)

Inspect each habitable room that is part of the
dwelling tested. Record the acoustical status

of each -~ hard, medium, or soft. Make sure

that all systems and equipment covered by this
test procedure (but no other systems or equipment)

are in a normal mode of operation,
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b} Measure the noise level in each habitable room
of the dwelling tested. Record the results as

Item 27 on the data sheet.
4. Bvaluation

Cozcoet cach of the preceding results in accexdance
with the following table, and enter the final,
corrected mechanical ambient noise levels as

Item 28 on the data sheet.

Acoustical Status of Habitable Room Correction
Hard -4 dBA
Medium -2 dBA
Soft 0 dBA

THE PROVISIONS OF THIS ARTICLE SHALL BE DEEMED
SATISFIED, IF THE NOISE LEVELS DUE TO CONSTANTLY
OR FREQUENTLY OPERATING SYSTEMS AND EQUIPMENT
(ITEM 28) DO NOT EXCEED THE FOLLOWING CRITERIA:

=54-
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BUNCTION OF ROOM OR SPACE MAXIMUM NOISE LEVEL

BEDRQOM (PERMANENT, AS IN

AN NPARTMENT ETC,) 40 dBA
BEDROOM (TEMPORARY, AS IN

A HOTEL ETC.) 45 dBA
LIVING/DINING ROOM OR STUDY 45 dBA
OTHER HABITABLE ROOMS 50 ABA

Commeni: Onoe again, the test and evaluation proocedure

10 predicated upon speed and gonventience in the field,
vhioh teehniques requiring méaeurement in ootave or other
frequenoy bands eannot offer. 2Dhe results, fneluding
approximate corpections for room absorption, are thoroughly
relevant (even if not the most accurate) with respect

to human hearing and response. It should be pointed out
that no further correction for other ambient sounds,

such as eite noise, ta recommended, even though such sounds

may "support" or affeet the results.
The more detailed procedures required to reaolve cases

of doubt as te the caquse of excepaive notse are discuseed

in Seetion...
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X 06.5: Performance of Miscellaneous Systems, Egquipment

1.

and Conveniences

Systems and Equipment Covered

These test procedures shall govern; and shall be
limited to, the measurement of noise due to the
following systems, equipment and conveniences,

all of which shall be located in the dwelling tested,
shall be integral parts of the building, shall

serve the dwelling tested, and shall be m@apatry”’

Wwﬂmm
A8

Room air-conditioning units ("window" type); kitchen
and toilet exhaust fans, and all associated ductwork,
grilles, registers and diffusers; food waste disposers;
built-in freezers and refrigerators; and huilt-in
dishwashers and washing machines (if located in the

dwelling).

Mesasurements of nolse agsociated with plumbing,
elevators, and trash chutes shall be made at the
Inspector's discretion and, if made, shall conform

with Section X 07.5.3 of this Article.
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Instrumentation

a)

b)

A precision sound level meter, operated so as

to read A-weighted sound levels with high damping --

results read in 4BA on "slow" meter setting.
The sound level meter shall be hand-held, away
from the observer's body, at a distance of

approximately 3 feet from the equipment tested.

Procedure and Evaluation

a)

b)

Inspect each system, plece of equipment or built-in

convenience that is covered by the provisions of
this Subsection. Prepare to subject each to

a normal cycle of operation, Operation under
no~load conditions is permitted, except that
some material equivalent to food waste must be
procesged during the food waste disposer's test

cycle.

while operating one system, plece of egquipment
or other built-in convenience at a time, measure
the highest noise level encountered during its
operating cycle. Record the results as Item

30 on the data sheet.
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THE PROVISIONS OF THIS ARTICLE SHALL BE DEEMED
SATISFIED, IF THE NOISE LEVELS DUE TO INTERMITTENTLY

OR INFREQUENTLY OPERATING, MANUALLY-GONPROLLED

SYSTEMS, EQUIPMENT AND CONVENIENCES (ITEM 30)
DO NOT EXCEED THE FOLLOWING CRITERIA:

SYSTEM, EQUIPHENT OR CONVENIENCE  MAXIMUM NOISE LEVEL

DISHWASHERS 70 dEA
EXHAUST FANS (KITCHEN AND TOILET) 60 dBA
FOOD' WASTE DISPOSERS ' g0 dBA
REFRIGERATORS AND FREEZERS 45 dBAa
ROOM AIR-CONDITIONERS 60 dBA
WASHING MACHINES 65 dea

Comment: It is the explicit intent of this ordinance

to exelude domestic equipment and appliances that are

not a permanent and integral part of the building, or

the selection and installation of which is made by the
tenant after oceupying the dwelling. Since noise‘assoaiated
with the equipment covered by this Subsection tends to

be local, meaguremente need be made near the source only,

aa apeaified, and not neceesarily in all spaces that
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The recommended performance standards are based asolely

SR
iiJ upon available acoustical data. The given eriteria

~ are intended to emclude uncommonly noisy equipment, and

do not neeessarily imply that all acoustical gituations will

bs aqutomatically acceptable to the Tenant.
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SECTION X 07: OPTIONAL TEST PROCEDURES AND PERFORMANCE

STANDARDS

X 07.1: Performance oﬁ Exterior chstructioné/i;th

Reapect to Air&prne Sounds Origingting OQutdoors

1. 1In case of non-complihnce, as detefmined by the
mandatory procedures described in Section X 06 of
this Article, the Owner\ may rgquest and may cause

the exterior construction tg be re-tested in accordance

with Appendix 2.2 of ASTMYE 336.

2. Upon such test, the prbvisicpns of this Article shall

be deemed met if the/Field Soupd Transmission Class ‘4\
(FSTC) of the exterdor construchion tested exceeds

at least by 5 the/minimum required attenuation pre-

n X 06.1.3.b of this Article. However,

in no case shaYl FSTC be reguired to exceed 40.
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X 07.2: Performance of Interior Party Structures with

Reapect to Airborne Sounds Originating in an

Adjacent Dwelling

.1. In case of non-compliance, as determined by the

by

mandatory test procedures described in Section X 06

of this Article, or in case a superior grading is

uﬂ“mﬁbught, the Owner may request and may cause any

party structure to be re~tested in accordance with
Appendix 1.1 of ASTM E 336, whereupon the results
shall be normalized to a 0.5-second reverberation

time in the receiving room, and reported as Normalized

Noise Isclaticn Class (NNIC).

2. In addition, he may request and may cause the dwelling's
ambient noise level to be monitored during a 4-hour
_.period, starting at & p.m. and ending at midnight,
?Qﬁhereupon the Lgn level in dBA shall be determined.

3. ‘Thereupon, EI shall be calculated pg/ bdfayen using
NNIC in place of NRA, and using the late-evening
ambéeﬁg’level in place of the original ambient

90 .
Ualwg ag'E:L_ 5me le Cme~ JVPJ‘““ﬂ~ L HWWJ ubums
level; ég£gnﬁz;;hian-uararﬂ&nnazwith Sectiég X =

06.2.3¢c of this Article,
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X 07.3: Performance of Interior Party Structures with

Respect to Impact Scunds Originating in an

Adjacent Dwelling

l. In case of non-compliance, as determined by the
mandatory test procedures described in Section X 06
of this Article, or in case a superior grading is
sought, the Owner may request and may cause any party
gtructure to be re-teated in accordance with [

], the result of which test shall

be reported as Impact Insulation Class (IIC).

2, In addition, he may request and may cause the dwelling's
ambient noise level to be monitored during a 4-hour
period, starting at & p.m. and ending at midnight,

whereupon the L90 level in dBA shall be determined.

3, Thereupeon, EI shall be calculated as before, using
Iic in place of IIA, and using the late-evening
Lau ambient level in place of the original ambient
level, determined ln accordance with Section X 06.2.3.c

of this Article.
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X 07.4: Performance of Heating, Ventilating, Air-

.

2.

Conditioning, and Other Service Systems or

Equipment

In case of non-compliance, as determined by the
mandatory test procedures described in Section

X 06 of this Article, the Owner may request and
may cause corresponding octave~band sound level
meagsurements to be made, whereupon the results
shall be normalized to a 0.5-second reverberation
time in ‘the room tested, and reported in terms of
Neodse Criterion (NC) ratings, as defined in the

ASHRAE Guide and Data Book, 1963 et seq.

Upon such test, the provisions of this Artiecle

shall be deemed met if the results satisfy the

. following criteria:

Punction of Room or Space Maximum NC Rating

Bedrcom (permanent, as in an

apartment etc.) 33
Bedroom (temporary, as in
a hotel ete.) 38
Living/Dining Room or study 38
Other habitable rooms 44
-3~
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Comment: The NC-based performance standarda, recommended

for verification in case of non-compliance with the firat

set of atandards, correlate well with the dBA-based

standards, if the spectrum shape of the noiae ia typiecal

of that measured tn many extsting dwellings. If the dBA

level 18 dominated by low-frequency rumble, and indicates

non~compliance, the situation meoat likely wili not paeses

tha NC test either. The same is probable in casas of

extrame high=-frequency dominance, In all such cases,

it 1a suggested that posasible non-mechanical causes

of noiee (such as atreet traffic) be determined and eliminated

before a final acceptance test ie performed.

X 07.5: Performance of Miscellanecus Systems, Equipment

and Convenlences

In case of non-~compliance, as determined by the
mandatory test procedures described in Section X 06

of this Article, the Owner may request and may cause
similar measurements to be repeated. During such
repeat test, the Inspector shall monitor one or

more full operating cycles of the equipment in gquestion.
Thereupon, the provisions of this Article shall be
deemed met, if the applicable criterion is exceeded

by no more than 5 dBA and this for periods not
exceeding 1 minute during any one operating cycle.
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DI

The above repeat test provision shall apply only to

the following: dishwashers, food waste disposers, and
washing machines. Since ethuat fans, refrigerators

and freezers, and room air-conditioners are characterized
by a relatively constant acoustic output, and net by
distinct fluctuations during an operating cycle,

any repeat test performed with respect to these shall

be identical to the original, mandatory test, and

the previous performance criteria shall apply.

The following additional measurements and'evaluations
shall be made, at the Inspector's disc¢cretion, either
initially or durlng a subsequent vis;t to the building.
£2 219°% s221g *

a) Noilse associated with plumbing: -~ While operating
one fixture at a time, sound levels shall be
measured in an adjacent dwelling, in a space
nearest to the active fixture, and the results
gshall be recorded in terms of dBA. Thereupon,
these results shall be corrected by -4, =2, or 0
dBA, in case of a hard, medium, or soft receiving

room, respectively.
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The provisions of this Article shall be deemed

met, if the corrected sound level in an adjacent v

e

dwelling, due to operation of any water closetLJ3 | o
%

faucet or shower does not exceed 40 dBA.

Comment: While it is clear that intrusive plumbing noise

i8 a fregquent cource of coumpilaint in multi-family dwellings,

gtriot rvegulation as well gqs precise field measurement

are diffieult to invoke. Unlike in Germany, for example,

we have nc labomatory test standards which ecan be referred

to in the déeign stage. Consequently, resulta in the

field are largely unpredictable. Howeven, by chooeing

"quiet! fixztures and by employing acoustically advantageous

tnatallation detaile (which are not normal practicel,

a high degree of plumbing noise control can be achieved.

Phe auggested performance standard of 40 dBA Zis 10 dBA

more lenient than the standard presoribed by DIN 4109, which

18 acknowledged as being a tough atandard to achieve.

b)

Neoise associated with elevators and trash chutes, -- ’?
During passages of an elevator cab and counter-
weight, and during the passage of a standard

paper shopping bag filled with typical domestic
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waste, sound levels shall be measured in the
dwelling, 3 feet from the wall beyond which there
is an elevator shaft or trash chute, respectively.
The results shall be recorded in terms of dBA,

without further correction.

The provisions of this Article shall be deemed
met, if the maximum sound level encountered

during the above tests does not exceed 45 dBA.

Comment: Again, we ara‘spaéking of acoustic gituations
which are not easily quantified. A more precise way
of handling these would inelude conaideration of ambient
noiee as well as the time history of the acoustic event.
Moreover, it 18 difficult to standardize a trash bag
and the manner (and place) in which it fs& inserted into
the ‘ehute. We therefore suggest that the recommended

- gtandard be viewed as a "good intent", but we hesitate
to make i1t a binding requirement until more religble

procedures are developed.
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SECTION X 08: ENFORCEMENT

X 08.1l: General

Ensofar—as—aetual- Eompliance with the provisions of
this Article cannot be determined until the building,

including all appurtenant fixtures, systems and services,
3 Ccﬂ’:Ll\n |

_are complete and ready for occupancy;xenforcement shall

be handled as specified in Section X 08.2 hereunder.

X 0B.2: Actions and Procedures

1., Procedures Preceding Construction

a} Upon conmpletion of the contract drawings and
specifications of a new building, addition or
alteration, but prior to issuance of a building
permit, the Inspector shall review said drawings
and specifications, and shall make a preliminary
determination of the acoustical qualities such

structure 1s likely to offer.

b} To facilitate such review, the Inspector may

request from the party to whom the permit is
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c)

to be issued any supplementary information,
including acoustical test data pertaining to
the constructions, systems and equipment used in

the proposed structure.

For purposes of eatimating Effective Isclation
in the cemplated bullding, he shall assume a
continuous indoor ambient noise level of 30

dBA, unless predictions of higher ambient levels
are supported by documentation from a qualified

Acoﬁstical Consultant.

Furthermore, he may refer to publications such
as the PFederal Housing Administration's "Guide
to Airborne, Impact, and Structure-Borne Noise
Control in Multifamily Dwellings" ({FT/TS-24,

January 1968),.

The Inspector shall issue a building permit only

upon first determining that the proposed structure,

with or without changes with respect to the
original submittal, will reasonably meet the

intent of the provisions of this Article.
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d) The issuance of a building permit shall not
constitute, nor shall be construed to constitute,
approval with respect to any and all acoustical
considerations that may be subject to the pro-

visions of this Article.

Caommant: The recommended pre«consiruction procedurea
aonatitute g vital step in the compliecated proceas

ef ereating acoustically satisfactory dwvellings., It
i8 unreasonable to leave Ouwnere and their Architects
to thein owﬁ devicaes and, upon oompletion, to reject
the structure, or to require extensive changes to be
made, But aince the very purpose of this ordinance ia
to gecure a&equate rerformance which, in a final analysis,
18 the only thing that mattera, there ig no way of deten=
mining eompliance before the whole structure ie completed.
Thus, the pre-permit and pre-conatruction review ia

#%%a{

esagential, but the resultant approval cannot be/ﬁ?ﬁ?ﬁi&)

nd must be regarded striotly as advisory and provisional.

insenrt )

2. Procedures Preceding Occupancy

a) Upon completion of the building, addition or
alteration, but priocr to issuance of a certi-

ficate of compliance with the provisions of
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this Article, the Inspector shall perform each
and every test prescribed in Section X 06 of
this Article.

b) 1In the event that all test results meet or exceed

the performance standards prescribed in Section
X 06 of this Article, the Inspector shall issue
a certificate of compliance. Upon such certi-
ficate, he shall indicate the ¢grade of performance
achieved with respect to airborne and impact

’ gound isolation from adjacent dwellings. A
separate certificate shall be issued for each

and every dwelling tested.

c) In the event that the dwelling fails to meet -
all or some of the performance standards pre-
geribed in Section X 06 of this Article, the
Inspector may, at his discretion, issue a
conditional certificate of compliance, and advise
the Owner of any and all deficiencies with respect

to the minimum performance standards.

'd) In cases of initial failure, an unconditional

certificate of compliance shall be issued only
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Bolt Beranek and Newmrn inc,

e)

£)

Comment:

upon completion of additional tests, as pre-
scribed either in Section X 06 or X 07 of this
Article, and provided such additional tests prove

compliance with the provisions of this Article.

The cost of any and all repeat tests performed
on a dwelling, previoudly tested in accordance
with Section X 06 of this Article, shall ke

borne hy the Owner.

No dwelling that is subject to the provisions

of this Article shall be sold, leased, rented;

or otherwise disposed of, or declared fit for
occupancy, unless and until an uncenditional
certificate of compliance has been iasued.

However, the Inspector may, at his discretion,

waive this requirement, if and when a conditional
certificate has been issued, and if and when failure
is limited to iﬁems that are covered ﬁnder the
optional procedures and standards of Section

X 07 only.

These proceduree make it abundantly elear that

every single dwelling, ae defined earlier, ghould be
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gubject to the performance standards of this ordinanae.
By merely keeping such standards "om the books", without
regular and uniform enforcement, we would defeat the very
purpoge of thie ordinance. Hevein, once more, liea the
overwvhelming avrgument for quick test procedures and

easy evaluation. Consiatent application of these proece-
dures will assure a new standard (even if it i8 a minimum
gtandard) of acoustical comfort and privacy for all

oocupants of new dwellings.

Insofar as %n geveral respects the provisions and prooce-
dures degeribed in this onrdinance are new and "eaperimental”,
it i8 strongly recommended that atrict enforcement be
delayed until the validity and relevance of the procedures
and atandards is proven in the field. There are two
alternativea: either, the enactment date (ref. Section

X 03) should be set back by about one year; or, provisional
certificates of compliance should be issued for a pericd

of about one year, without requiring that non-complying
econditions be corrected. In either case, extensive field
testing of newly completed buildinge should commence at

tha earitiest posaible time.
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SECTION X 09: RESPONSIBILITIES

X 09.1: Inspector

1.

The Ingpector shall, prior to the issuance of a
building permit, subject all relevant drawings and

specifications to a competent accusiical rceview.

The Inspector shall, upon completion of ﬁhe project,
be responsible for the accurate and impartial deter-
mination; recording and reporting of acoustical

performance, as prescribed by the provisions of this

Article.

The Inspector shall direct that a certificate of
compliance with the provisions of this Article,
either conditional or unconditional, be or be not

issued, whichever the case may be, éL:F: fﬂ

The Inspector shall not, unless hired by the Owner
for this purpose and is coméetent o do so, investi-
gate causes of non-compliance\isd develop corrective

racommendations. ~
.
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Boll Beranek and Newman inc.

Comment: [The Inspector, or whoever tg delegated to act

ag Inspector, must determine compliance with the pro-

viatone of thie ordinance. Ae pointed out earlier in
Section X 08, hie pre~conatruction duties are advisory,

but hia post-construction duties and determinations are
final and binding., He and he alone will <seue or recommand

the tasuan

tory certificate of compliance,

¢ 18 in no way responaible for compliance with the

provisiong of thie ordinance.

X 09.2: Owner

1. The Owner shall assume full responsibility for the
compliance of his building with the provisions of
this Article. _

Frrad contract

2. He may, if he so wishes, and by mutual consent,
delegate this responsibility to his Architect, who
then shall act as his agent in all matters pertaining

to the provisions of this Article.

3. If he acts in the dual role 6f Owner-Developer, and
does not employ the full services of an Architect,

he may not delegate this responsibility.
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Boll Berangk and Newmun inc,

4. The Owner may seek and use the advice of an Acoustical

Consultant, as and if he so wishes, to assist him in

making acoustically satisfactory decisions,

5. The Owner shall not sell, lease or rent his building,
unless and until he is granted a certificate of

compliiance with the provisions of this Article.

Comment: The Ouner is re¢sponaible for the funding of a
profect, which hag a direct bearing on its quality (aa
wall ae ite sise). His natural objective is to get "the
most for his money”. Finanoially, he etands to gain an
advantage if his building barely satisfies the require-
mente prescribed by thie ordinance. If it doea not, he
would be the firat to be blamed ~- for imposing a cheap
and acoustically inadequate solution., But, ae a rule, he
i8 no expert. He muet rely on the advice of others.

The ultimate reaponaibility ie hie, but he muat be

in a position to delegate the resdponaibility.
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X 09.3: Developer

1. The Developer shall assume full respeonsibility for
the compliance of his building with the provisions of
this Article.

2, He may not delegate this responsibility, unless he
employs the full services of an Architect to design,
specify and supervise the construction of his building,

and then only by mutual agreement with the Architect.

3. He may seek and use the advice of an Acoustical
Consultant, as and if he so wishes, to assist him in

making acoustically satisfactory decisions.

4. The Developer shall not sell, lease or rent his
building, unless and until he is granted a certifi-
cate of compliance with the provisgions of this

Article.

Comment: Ae a epeculative Owner or Owner-Contractor,

the Developer often contracts an Arehitect for limited
gervices only. He wields supreme power . over the projeet,
which makes him an obviocus candidate for assuming full

and final responeibility for compliance with the proviaions
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Colt Beranek and Newman Ine.

of this ordinanece. He may seek the advice of others,
but hardly can delegate his responsibilitiea, ezcept to
hie Architect, provided the latter has full control over

the project.

X 09.4: Architect

1. The Architect may, at the discretion and on behalf
of the Owner, assume full responsibility for compliance

with the pfovisions of this Article.

2, In his role as coordinator for and on behalf of the
Owner, the Architect shall advise the Owner of any
provisions necessary for compliance with the perfor-
mance standards prescribed ii this Article. Suech -

oA

m_w
advice shall be éEE§E£;>only if the Owner delegateas
full responsibility to the Architect.

3, As part of the assumed responsibility (if delegated
by the Owner and accepted by the Architect), he
shali, with or without expert assistance, obtain
and interpret acoustical data supplied by manufacturers

of building components, systems and'eguipment.
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4. The Architect, in turn, may delegate responsibility
. as .
- to0 Suppliers only, and then, only insofar,the perfor-

mance of the Supplier's goods are concerned.

Comment: The Architect, provided his contract with the
Ouner te for full serviees, is the mastermind and ehief
goordinator of o building prcject. Dy definition, ha

must be sgengitive to all aspeects of the human enviroﬁf'
mant, and he muet have a working knowledge of how enviran-(jﬁ,
ment i8 oreated and contpolled. But he serves the Ouner. }}*
While ultimate responsibility is not his, he is best T
aquipped to ggeume the reesponstbility on the Owner’s

behalf.

X 09.5: Mechanical Engineer

l. The Mechanical Engineer may, at the discreticn and on
behalf of the Owner, and jointly with the Architect,
assume responsibility for the mechanical noise control

provisions, but no other provisions, of this Article.

2. Gilven this responsibility, the Mechanical Engineer
ghall advise the Owner of any provisions necessary for
compliance with the performance standards prescribed

in this Article.
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3. As a further part of this responsibility, he shall,
with or without expert assistance, obtain and inter-
pret all necessary and relevant manufacturer's test

data.

4. The Mechanical Engineer, like the Architect, ma§ delegate
responsibility to Suppliers only, and then, only inscfar

the performance of the Supplier's equipment is concerned.

Comment: [The Meehapical Engineer ia best qualified and

wholly responaible for traneilating a set of functional

requirements into a complete, working design. Meehanical

syatem noise depends largely on the manner in whieh the
deaign has been executed. But, like the Architect, he

derves the Owner and, therefore, can only assume those
agpecte of the Owner's reapongibility which are related

to his profeasion.

X 09.6: General Contractor

1. The General Contractor shall perform or cause to be
performed all work, as directed by the Architect for

and on behalf of the Owner,
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Bolt Beranek and |'swiman fiw,

2., The Contractor shall assume no direct responsibjility
for compliance with the provisions of this Article,
unless he is the Owner and/or Developer, in which

case he ghall do so.

3. The Contractor shall advise the Owner or Architect,
whoever carries the responsibility for compliance
with the provisions of this Article, of any condition
which, based on his experience, may cause non-compli-

ance.

Comment: fThe Contractor bears the overall responsibility

fon the erection and completion (on time and within

. budget) of a building. But he ie bound by the Architect's

drawinges and apecificationa, which may or may not lead
to compliance with this ordinance. Hie advice (based
on experience) can be helpful but, if his duties are
meprely those of a general contractor, he cannot be held

regponatible for compliance with this ordinance.

X-09.7: Subcontractor

1. Each Subcontractor, whether employed by the Con=-
“tractor or directly by the Owner, shall perform all

work as prescribed by his contract documents.
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2. He shall not be responaible for compliance with the

provisions of this Article, but he may be called

upon to demonstrate the acoustical performance of his

inatallations,

3. Like the General Contractor, he shall advise his

employer on the project of any condition which, based

on hls experience, may cause non-compliance.

Comment: Though he may have some control over the

performance of his apectalty, the Subcontractor (drywall,

mechanieal, ete.) muet, above all, perform as directed

by the contract documents, At least to some extent,

.perfbrmance ig subject to the design and apecifications

prepared by others. Hig gduice is welcome but, unlesa
his installatione are subject to acoustical performance
epeeificationa, he cannot be held responsible for com-

plianae with thig ordinance.

X 09.8: Supplier

‘1, Each Supplier of acoustically relevant building

systems or equipment shall, upon reguest by the
Owner or his agent, submit and make available what=

ever acoustical performance data he may have.
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2. Such data shall describe the guaranteed minimum

performance of the product in question, or shall

be clearly marked, if no guarantee is made or implied.
3. The Supplier's responsibility is limited tg non~

traced to performance below the guaranteed minimum

ef his product. ]
Comment: The Supplier may be called upon to demonstrate
the acouetiocal performance of his goods, for which he must
be prepared. Hia data can be very useful to the Arachitect,
Engineer, Coneultant, eto., but there hia reaponsibility
;ﬁda, unlega failure can be traced directly to a mal-

funetion of hie goods.

X 09.9: Acoustical Consultant

1. fThe Acoustical Consultant shall, upon engagement by
the Owner, Developer, Architect, or Mechanical
Engineer, advise his client on all matters within his
dompetence that are related to the provisions of

this Article.
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2. The Acoustical Consultant's recommendations are not.
binding and shall not be construed as a guarantee of

compliance with the provisions of this Artiele.

3. The Acoustical Consultant shall, if called upon by his
client, perform any necessary field tests to verify
acoustical performance of a building, its components

or equipment.

4. In case of non-compliance with the provisions of
this Article, the Acoustical Consultant's client may
call upon him to determine the cause(s) cf non-com-

pliance, and to develeop corrective recommendations

Comment: The deocustieal COnaquant i8 an eapert advieer,
He te also an expert determinator of vesults in a finished
building, But he has no control over the quality of
workmanship and installations, whieh so often determine
penformance. Hies advice to the Owner or his agents may

be invaluable, but his recommendations are never mandatory,
Begides, hieg aservices are used selectively and on gome

projects only.
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X 09.10: Realtor

1, The Realtor shall hold and, upon reguest, produce
a certificate of compliance with the provisions of
thig Article, issued with respect to any dwelling
that he may administer or manage for and on behalf

af the Owner. .

2. The Realtor shall not be responsible for the procure-

ment of such certificates, nor for the building's

performance upon which such certificates are issued.

Comment: The Realtor ie an administrative middle-man.
On behalf of the Owner, he gells and admintiaters the
gale of a product (apace tn a building) to the consumer
(tenant or new owner), He must be in a position to
g¢laim compliance with the proviasione of this ordinance,

but he cannot be hald reasponsible for compliance.

X 09.11: Tenant

1. Every prospective Tenant or subsequent Owner of
a new dwelling shall have the right to see a certi-
ficate of compliance with the provisions of this
Article, issued by the City with respect to the

dwelling in question.
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2. The responsibilities of the original Owner with
regard to this Article are transferable to subsequent
Owners, but never to Tenants who legally do not own

the dwelling.

3. Any Tenant or subseguent Owner of a dwelling subject
to the provisions of this Article may, at his expense,
request a re-determination of the dwelling's acoustical

performance.

Comment: The Tenant, ineluding proaspective Ouner of an
apartment, condominium or townhouse, ig the one and

only party for whose benefit thieg ordinance is enacted.

He eannot be responaitble for compliance, unleas he is
involved in the initial process of deaign and construction

of the building., It is hig prerogative to reap the

rewurds of compliance -- a place of reaidence that

offers a known and, for all intents and purposes, adequate

atandard of acoustical privaey and comfort.
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