INTERNATIONAL
STANDARD

1ISO
140-1

Third edition
1997-10-15

Acoustics — Measurement of.sound
insulation in buildings and obbuilding
elements —
Part 1:
Requirements for laboratory test facilities with
suppressed flanking transmission
Acoustique — Mesurage de l'isolement acoustique des immeuples et des
éléments de consttuction —
Partie 1: Spécifications relatives aux laboratoires sans transmissions

latérales

ISO

Reference number

140-1:1997(E)


https://standardsiso.com/api/?name=2db952aa7dcaac34fe63267446355438

1ISO 140-1:1997(E)

Contents

3 Laboraton

3.1 Rooms.
3.2 Test ope
3.2.1 Walls
3.2.2 Doors
3.2.3 Windog
4 Laborator
4.1 Receivin
4.2 Test opd

Annexes

A Estimation of the maximum achievable sound reduction index

B Measuren
openings for

C Test oper

and similar components

ws and glazings

test facilities for impact sound insulation measurements of floors and floor coverings

nent of the sound reduction index of* the filler wall (and any flanking construction) for te
lvindows and glazings

ing for the measurement of.the sound insulation of glazing

© IS0 1997

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced

or utilized in any

form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from the publisher.

International
Case postale
Internet
X.400

Organization for Standardization
56 « CH-1211 Geneve 20 « Switzerland

central@iso.ch
c=

ch; a=400net; p=iso; o=isocs; s=central

Printed in Switzerland


https://standardsiso.com/api/?name=2db952aa7dcaac34fe63267446355438

©1SO

ISO 14

Foreword

0-1:1997(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison wit

h 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commissid

Draft Inter
Publicatior

Internation

n (IEC) on all matters of electrotechnical standardization.

hational Standards adopted by the technical committees are circulated to the member-bod
as an International Standard requires approval by at least 75 % of the member badies cast

al Standard 1SO 140-1 was prepared by Technical Committee ISO/TC 43, Acoustics, §

SC 2, Builfling acoustics.

This third €

ISO 140 ¢
buildings &

—  Part
—  Part
—  Part
—  Part
—  Part
—  Part
—  Part

—  Part
heav

—  Part
plend

—  Part

dition cancels and replaces the second edition (ISO 140-1:1990), which has been technicall

bnsists of the following parts, under the general title Acousties\~— Measurement of sound
nd of building elements:

[ : Requirements of laboratory test facilities with suppressed flanking transmission

P: Determination, verification and application of precision data

B: Laboratory measurements of airborne sound-insulation of building elements

1: Field measurements of airborne sound insulation between rooms

b: Field measurements of airborne(sotind insulation of facade elements and facades
6. Laboratory measurements.efimpact sound insulation of floors

V. Field measurements.of impact sound insulation of floors

8: Laboratory measurements of the reduction of transmitted impact noise by floor co
yweight standard-floor

9: Laboratory” measurement of room-to-room airborne sound insulation of a suspended
m aboye.jt

[ 0:" Laboratory measurement of airborne sound insulation of small building elements

es for voting.
ng a vote.

ubcommittee

y revised.

insulation in

verings on a

reiling with a

—  Part 12: Laboratory measurement of room-to-room airborne and impact sound insulation of an access floor

Annexes A and B form an integral part of this part of ISO 140. Annex C is for information only.
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Acoustics — Measurement of sound insulation in buildings and of
building elements —

Part 1:

Requirements for laboratory test facilities with suppressed flanking
transmission

1 Scops€

This part
measurem
elements;

2 Normgd

The follow
ISO 140. A
parties to

most recet
Internation

ISO 140-3
Laboratory

ISO 140-8
Laboratory
standard fl

3 Labor
field con

The labors
the test sp

of ISO 140 lays down specifications concerning laboratory test fagilities for sou
ents of building elements. It applies to laboratory test facilities with suppressed radiation
And/ or structural isolation between source and receiving rooms.

tive references

ng standards contain provisions which, through reference in this text, constitute provisions
A\t the time of publication, the editions indicated were valid. All standards are subject to
hgreements based on this part of ISO 140 are encouraged to investigate the possibility of
t editions of the standards indicated below. Members of IEC and ISO maintain registers of

al Standards.

1995, Acoustics — Measurement of sound insulation in buildings and of building eleme
measurements of airborne sound jinstilation of building elements.

1997, Acoustics — Measurement of sound insulation in buildings and of building eleme
measurements of the reduction of transmitted impact noise by floor coverings on a
oor.

atory test fagilities for airborne sound insulation measurements under diffuse
Hitions

tory test facility consists of two adjacent reverberant rooms with a test opening between t
beimen is inserted.

nd insulation
from flanking

of this part of
revision, and
applying the
urrently valid

ts — Part 3:

its — Part 8:
heavyweight

hem in which

3.1 Rooms

Volumes and corresponding dimensions of the two test rooms should not be exactly the same. A difference in room
volumes and/or in the linear dimensions of at least 10 % is recommended. The volumes of the test rooms shall be at
least 50 m3.

Choose the ratios of the room dimensions such that the modal frequencies in the low-frequency bands are spaced

as uniform

ly as possible.
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NOTE — Theoretical calculation as well as experiments have indicated that it is probably advisable, when measuring walls or
floors, that the specimen should cover a total partition wall or ceiling of the test room, i.e. the test opening should extend from
wall to wall and/or from ceiling to floor. In such a case, a volume of 50 m3 to 60 m3 is appropriate in view of the recommended
size of the test opening.

Large variations of the sound pressure level in the room indicate the presence of dominating strong standing waves.
In this case it is necessary to install diffusing elements in the rooms. Evaluate by experiments the positions and the
necessary number of elements with the goal that the sound reduction index is not influenced when further diffusing
elements are installed.

The reverberation time in the rooms under normal test conditions (with negligible absorption by the test object)

should not be_excessively long or short. Where the reverberation time at low frequencies exceeds 2 s, or is less
than 1 s, chgck whether the measured sound reduction index depends on the reverberation time. WHen such a
dependence |s found, even with diffusers in the rooms, the room shall be modified to adjust the revérbegation time,
T, in secondsg, at low test frequencies such that

1s<T<2(V/50)%3 s
where V is the value of the room volume, in cubic metres.
The backgrolind noise level in the receiving room shall be sufficiently low to pefmit measurements of|the sound

transmitted fif
specimens fo

In laboratory
should be n¢g
such facilitieg
be to cover a

r which the laboratory is intended.

test facilities for measuring the sound reduction index; the sound transmitted by any in
gligible compared with the sound transmitted through>the test specimen. One way to ach
is to provide sufficient structural isolation between<source and receiving room. Another me
| surfaces of both rooms with linings that reduce . the flanking transmission sufficiently.

Methods for the estimation of the maximum achievable sound reduction index R, , which is determined

paths are giv

The measurg
surrounding
account. For
into account.
structures is

Nmin =G

where fis thg

To check this
test object. F

BN in annex A.

bd sound reduction index of a specimen is affected by the internal loss factor of the
he specimen. The mass ratio, of.the tested structure to the surrounding ones are to be
tests on lightweight structures-(m < 150 kg/m2) there are no special related requirements t
For heavier structures under test it should be ensured that the power dissipation of the §
such that the loss factor7."0f the test specimen is not less than

01+03/,/f

value of testfrequency, in hertz.

requirement, use a brick or block wall having a mass of (400 + 40) kg/m? plastered on one
br_measurement of the loss factor see ISO 140-3:1995, annex E.

om the source room, considering the power output in the sourcesoom and the sound insulgtion of the

direct path
eve this in
thod might

by indirect

structures
taken into
D be taken
urrounding

Side as the

3.2 Test opening

3.2.1 Walls and floors

The area of the test opening should be approximately 10 m2 for walls, and between 10 m? and 20 m? for floors, with
the length of the shorter edge not less than 2,3 m for both walls and floors.

A test opening with a smaller area may be used, if the wavelength of free flexural waves at the lowest frequency
considered is smaller than half the minimum dimensions of the specimen. The smaller the specimen, however, the
more sensitive the results will be to edge constraint conditions and to local variations in sound fields. The sound
insulation of the specimen itself is also dependent on the size. If appropriate, it is recommended to use the test
opening for glazings described in annex C.
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3.2.2 Doors and similar components

For tests of doors and similar components, a test opening with an area of less than 10 m2 may be appropriate. The
test opening for doors shall be so arranged that the lower edge is situated near to the level of the floor of the test
rooms such that conditions in the building are reproduced.

3.2.3 Win

dows and glazings

A test opening with an area of less than 10 m? may also be appropriate for tests on glazing samples or window
assemblies. These shall be inserted into a filler wall built into the test aperture between the two rooms.

The filler wall shall comply with the following requirements:

a) its sou
least
testing

b) the tof

c) the ni

2:1 an
than Q

The dimen
dimension

variations from this size may be necessary in recognition of national\building practice.

In the cas

nd insulation at any test frequency shall be such that the sound energy transmitted through
5 dB, but preferably more than 15 dB lower than that transmitted by the test specimen
the sound insulation of the filler wall including any flanking transmission is given innannex B

al thickness of the filler wall shall not exceed 500 mm;
Che depths on each side of the test specimen shall be different, preferably approximately
,1 at all test frequencies.

sions of the test opening for glazings shall be 1250 mm x 1500.mm with an allowable toler
of £ 50 mm, preferably maintaining the same aspect ratiexThe same size is preferred for

assembly

For glazings the test opening shall be staggered on-both sides and on the top with a step betwee
65 mm. The glazing shall be mounted in the smaller opening as shown in figure 1, for windows the test
be staggened or not, but a staggered opening is preferred for certification purposes.

The mini

the opening should not be symmetrical in-the filler wall.

An example of a suitable construction-for the filler wall with the test opening is given in annex C.

NOTE — The details for the test\Conditions for the measurement of the sound insulation of glazings are prescri

ensure the

sed in practical circumstances.

m distance between the opening and any wall, floor or the ceiling of either room shall be

pest possible compafison between results obtained by different laboratories.

Dimension

65
60

the wall is at
A method for

n the ratio of

d the boundaries of the niche shall be lined with materials having a.sethd absorption coefficient of less

hnce on each
windows, but

e of a window assembly or a glazed door, diménsions may be chosen to be representative of the

n 60 mm and
opening may

500 mm and

bed in order to

5 in millimetres

<500

a:b = 2:1

Figure 1 — Geometry of the test opening with glazing, horizontal section
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4 Laboratory test facilities for impact sound insulation measurements of floors and floor

coverings

4.1 Receivi

ng room

The volume of the receiving room shall be not less than 50 m3. The ratios of the receiving room dimensions shall be
so chosen that the modal frequencies in the low-frequency bands are spaced as uniformly as possible. If necessary,
diffusing elements shall be installed in the receiving room to obtain a diffuse sound field.

NOTE — Theoretical calculation as well as some experiments have indicated that it may be advisable that the specimen should
cover the total celllng of the recelvmg room, i.e. the test openlng should extend from wall to wall. In such a case, a volume of

SN Y S eV

50 m3to 60 m

The reverbe
object) shoul
lessthan 1 s
a dependenc

T, in seconds,

1s<T¢«

where Vis th

£ 41 adad aftha tact
o MHHIUPIIMLD III VI\'VV A AN B A3 I\-UUIIIIII\,IIU\,U QIL\' UT TG IC ot UerIIIIIu
ation time in the receiving room under normal test conditions (with negligible absorptioh
check whether the measured impact sound insulation depends on the reverberation time.

e is found, even with diffusers in the room, the room shall be modified to adjust:the reverbe
at low test frequencies such that

2(V/50)%7% s

b value of the room volume, in cubic metres.

The background noise level in the receiving room shall be sufficiently lowsto permit measurements of the

impact sound,

the test facilit

The airborne
sound field m

4.2 Test op

It is recommg
edge length

When measu
of the test op

considering the properties of the tapping machine and‘the sound insulation of the specime
y is intended.

sound insulation between the receiving room and the source room shall be sufficiently hi
easured in the receiving room is only that genérated by the impact excitation of the floor und

ening

nded that the size of the test opering for floors should be between 10 m2 and 20 m2, with
ot less than 2,3 m.

ring reduction in impact sound pressure level by floor coverings in accordance with 1ISO 140
bning shall be at least 10 m2.

by the test

1 not be excessively long or short. Where the reverberation time at low frequencies exceegls 2 s or is

WVhen such
ation time,

ransmitted
h for which

gh that the
er test.

the shorter

8, the size
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Annex A
(normative)

Estimation of the maximum achievable sound reduction index

A.1 Geng

A sketch s
direct path

The maxin
significantl
desirable t
is impracti
tested. The

Six repres
the laborat

or cavity p
be built on

obtained s

bral

howing the different transmission paths between the rooms in a test facility is given in fig
is Dd; whereas Fd, Ff, Df are flanking paths.

/ I || A /

Sending room Receiving room

Figure A.1 — TransmiSsion paths in a test facility

num sound reduction index of a building element that can be measured in a laboratory

D assess the contribution of/flanking transmission whenever a high performance element is t
cal, R, shall be meas(red for a range of constructions which are representative of th

e appropriate R, shall be stated in the test report as required by ISO 140-3.
bntative constructions are specified below, and the ones most similar to the elements norm
ory shall be ysed for the R, tests. Laboratories with a test opening for testing walls have

Ermanent/separating wall. When it is a cavity type, the two leaves of the representative con

hall<only apply to the configurations tested. The procedure to check the validity of test resul

to R, is

ure A.l. The

Wvithout being

y affected by flanking transmission will depend on the type of element being tested. Therefoie, it would be

psted. As this
ose normally

ally tested by
either a solid

struction may

the same’side of the cavity or with one leaf on each side of the cavity. However, the values of R,

s with regard

piven in 1ISO 140-3:1995, 5.2.1.

A.2 Representative constructions

For wall and floor constructions of type A (see below), the flanking path is mainly Ff and is only slightly influenced by
the type of test construction. For wall and floor constructions of types B and C, flanking includes paths Ff, Fd, and
Df which are all influenced by the mass of the nominal separating construction. For wall and floor constructions of
types B and C, the additional lining shall be applied to the heavyweight test construction in such a way that only
transmission via path Dd is reduced.
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A.2.1 Walls

Type A: Lightweight panels

A two leaf partition; each leaf should comprise layers of plasterboard or other board material of similar mass per
area (at least 30 kg/m?). The cavity between the leaves shall be at least 200 mm wide and shall contain mineral
wool at least 100 mm thick. The leaves shall be supported on timber or metal studs and shall not be mechanically
connected to each other. The perimeter of the lightweight panels shall not be rigidly bonded to the permanent

structure.

Type B: Lightweight masonry wall

A brick or blgck wall, plastered on one side, having a mass per unit area of (100 + 10) kg/m2. Oncne
shall be constructed an independent lining comprising two layers of 12,5 mm plasterboard supported on
metal stud frame which is not connected to the wall. The lining shall be on that side of the wall.facing th
which the wall is supported. The perimeter of the lightweight lining shall not be rigidly bonded to the
structure. The cavity between the wall and the lining shall be at least 50 mm wide and shall contain miner

Type C: Hepvyweight masonry wall

A brick or blgck wall, plastered on one side, having a mass per unit area of (400'+ 40) kg/m2. On one
shall be consfructed an independent lining comprising two layers of 12,5 mm.plasterboard supported on
metal stud frame which is not connected to the wall. The cavity between)the wall and the lining shall
50 mm wide

wall is suppofted. The perimeter of the lightweight lining shall not be figidly bonded to the permanent stru

A.2.2 Floors

Type A: Lightweight floor

The lightweid
The construc

ht floor can be constructed with the ceiling supported from joists below those which suppo
ion details shall be equivalent to the ightweight wall described above.

Type B: Lightweight masonry floor

A masonry |
comprising tv
with mineral

Type C: Heq

A homogene

new laborato

ase having a mass per-Unit area of (100 + 10) kg/m?2, sealed on one side with plaste
o layers of 12,5 mm plasterboard should be suspended below the masonry from indepen

side there
p timber or
At room on
permanent
bl wool.

side there
A timber or
be at least

nd shall contain mineral wool. The lining shall be on that side*of the wall facing that room of which the

ture.

't the floor.

r. A lining
fdent joists,

ool in the cavity. Thevperimeter of the lightweight suspended lining shall not be rigidly bonded to the
permanent structure. Alternatively,the lining may "float" on the masonry, supported by 75 mm thick minen

vyweight congrete floor

+40
-20

fies ~ meeting the requirements of the reference floor in ISO 140-8. A lining comprising tw

bus, refnforced concrete slab of thickness (120_5,) mm — preferably 140 mm for the con

Al wool.

struction of

o layers of

12,5 mm plasterboard should be suspended below the concrete floor from independent joists, with mineral wool in
the cavity. The lightweight suspended lining shall not be rigidly bonded to the permanent structure. Alternatively, the

lining may "float" on the concrete floor, supported by 75 mm thick mineral wool.

Table A.1 gives typical values of R, ,, for a laboratory capable of measuring walls and floors of type C having
values of R, up to 55 dB. The values in table A.1 are for example only and should not be regarded as target
values.
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Table A.1 — Typical values of R, in alaboratory for testing walls and floors of type C

Frequency Hz 100 125 160 200 250 315 400 500 630

R..x for paths Ff, Fd and
Df

dB 45 50 53 56 58,5 61 63,5 66 68,5

Frequency Hz 800 (1000|1250 | 1600|2000 | 2500 | 3150 | 4000 | 5000

R..c for paths Ff, Fd and
Df

dB 71 73,5 76 78,5 81 83,5 86 88,5 91
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Annex B
(normative)

Measurement of the sound reduction index of the filler wall (and any
flanking construction) for test openings for windows and glazings

B.1 Genera

The apparen{ sound reduction index of the filler wall including all flanking elements, calculated using-the jprea of the
test opening,|should be at least 6 dB higher than the sound reduction index of the test specimen at any|frequency.
This can be Ietermined by measuring the apparent sound reduction index with substantially Yeduced tr@nsmission
through the t¢st specimen. This value used for the test purpose only is denoted as R;.

B.2 Reconimended method

A recommenfled way of reducing transmission through the test specimenyin/order to measure R; is tg mount an

additional fleible layer of mass per unit area of 25 kg/m? (e.g. gypsum Beard covered with 2 mm thick irgn sheet) of
which the petimeter will be completely tight, flush with the face of the*filler wall in that part of the test opehing where
the test specimen is mounted and fill the space between this layer,.and the test specimen with absorbing material.

B.3 Alterndtive method

An alternativé method to determine R;, described below, may be used if the method given above is not japplicable,
for example when there is resonance between the\test object and the additional layer.

Use the additional layer but remove the test'specimen and install 1 mm thick sheet lead glued to wood chipboard at
the place of the test opening where the(test specimen was mounted and fill the intervening space withl absorbing
material. The|joint between the two layers of the filler wall (if relevant) shall not be covered by this construction.

B.4 Expression of results

Results of sound reductign-index measurements of glazings or windows which have to be calculated in gccordance
with ISO 14013 by useof the area Swhich is equal to the free test opening and which are to be tested regarding the
influence of the filler:wall are denoted here as Ry. These values of Ry shall be compared with the vajues of the

apparent soung: reduction index R; measured with the constructions described above or an equivalentmethod. If

the difference s greater tham or equal to 6 4B butsmatier tha 0B, the Tesutt of the measureme s shall be
corrected for the influence of the flanking transmission by calculating Ry as follows:

R, =-10Ig(10"%/** -10"%/**) dB
where
R, is the corrected sound reduction index of the test specimen, in decibels;
Rs is the sound reduction index measured with the test specimen in the test opening, in decibels;

R; is the sound reduction index measured with the special construction in the test opening, in decibels.
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