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Foreword

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 with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

1SO 10140-1:2021(E)

ISO 10140 (all parts) concerns laboratory measurement of the sound insulation of building elements

(see Table 1).

This document specifies the application rules for specific elements and products, including specific
requirements for the preparation and mounting of the test elements, and for the operating and test
conditions. ISO 10140-2 and ISO 10140-3 contain the general procedures for airborne and impact sound
insulation measurements, respectively, and refer to ISO 10140-4 and ISO 10140-5 where appropriate.
For elements and products without a specific application rule described in this document, it is possible

to 4
pro
ISO

ISO
con|
in 1
arr

Thi

5 document is planned to be updated with application rules for other products.

Table 1 — Structure and contents of ISO;10140 (all parts)

ipply ISO 10140-2 and ISO 10140-3. ISO 10140-4 contains basic measurement techhiques and
cesses. ISO 10140-5 contains the requirements for test facilities and equipment. For the sfructure of
10140 (all parts), see Table 1.

10140 (all parts) was developed to improve the layout for laboratory measuremeints, ensure
Sistency and simplify future changes and additions regarding mounting cenditions of tegt elements
bboratory and field measurements. ISO 10140 (all parts) aims at presenting a well-written and
inged format for laboratory measurements.

Relevant
part of Main purpose, contents and use Detailed content
130 10140

1SO|10140-1 |Itindicates the appropriate test procedute Appropriate references to ISO 10140-p and
for elements and products. For certairitypes |ISO 10140-3 and product-related, spe¢ific and
of element/product, it can contain:addi- additional instructions on:
tional and more specific instructions about | ifi titi d:
quantities and test element size-and about specilic quantities measured;
preparation, mounting and-Qperating condi- |— size of test element;
tions. Where no specifiedetails are includ- | bound d . ditiond:
ed, the general guidelines are according to oundary and mounting conditions;
[SO 10140-2 and 1S©.10140-3. — conditioning, testing and operating condi-

tions;
— additional specifics for test report,

[S0[10140-2 |It gives aprocedure for airborne sound insu- |— Definitions of main quantities meafured
lationimeasurements according to ISO 10140-| General mountine and boundarv conditions
4 andySO 10140-5. For products without u § u y
specific application rules, it is sufficiently — General measurement procedure
complete and general for the execution of _ Dat .
measurements. However, for products with ata processing
specific application rules, measurements — Test report (general points)
are carried out according to 1SO 10140-1, if
available.

[SO 10140-3 |It gives a procedure for impact sound insula- |— Definitions of main quantities measured
tion measurements according to ISO 10140- | _ General mounting and boundary conditions
4 and ISO 10140-5. For products without § y
specific application rules, it is sufficiently — General measurement procedure
complete and general for the execution of D .
measurements. However, for products with |~ ata processing
specific application rules, measurements — Test report (general points)
are carried out according to ISO 10140-1, if
available.

© IS0 2021 - All rights reserved
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Table 1 (continued)

Relevant
part of Main purpose, contents and use Detailed content
1SO 10140
ISO 10140-4 |It gives all the basic measurement techniques | — Definitions
and processes for measurement according — Frequency ranee
to 1SO 10140-2 and 1SO 10140-3, or facility quency rang
qualifications according to ISO 10140-5. Much | — Microphone positions
of the content is implemented in software.
— SPL measurements
— AVeraging, Space and time
— Correction for background noise
— Reverberation time measurements
— Loss factor measurements
— Low-frequency measurements
— Radiated sound power by velocity measur¢-
ment
ISO 10140-p |It specifies all information needed to design, |Test facilities, design'cTiteria:

construct and qualify the laboratory facility,
its additional accessories and measurement
equipment (hardware).

— volumes, dimensions;

— flankingtransmission;
— laboratory loss factor;
— maximum achievable sound reduction indg¢x;
—reverberation time;

— influence of lack of diffusivity in the
laboratory.

Test openings:
— standard openings for walls and floors;

— other openings (windows, doors, small tech-
nical elements);

— filler walls in general.

Requirements for equipment:
— loudspeakers, number, positions;
— tapping machine and other impact sources

— measurement equipment.

Reference constructions:

— basic elements for airborne and impact insp-
lation improvement;

— corresponding reference performance curves.

Vi
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Acoustics — Laboratory measurement of sound insulation

of

building elements —
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Application rules for specific products

Thi
bui
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Thd
ISO
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Thd
con
und

ISO
sou

ISO
Par

ISO
Par

ISO
Med

ISO
Par

ISO
aco

Scope

5 document specifies test requirements for the laboratory measurement of the sound in

test elements, and for the operating and test conditions. It also specifies.the applicable
provides additional test information for reporting.

general procedures for airborne and impact sound insulatiofh measurements ar
10140-2 and ISO 10140-3, respectively.

Normative references

following documents are referred to in the text in.such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

717-1, Acoustics — Rating of sound insulation-in buildings and of building elements — Part
nd insulation

10140-2:2021, Acoustics — Laboratory measurement of sound insulation of building €
F 2: Measurement of airborne soufidyinsulation

10140-3:2021, Acoustics —>kaboratory measurement of sound insulation of building €
E 3: Measurement of impact sound insulation

10140-4, Acoustics +)Laboratory measurement of sound insulation of building element
surement procedures'and requirements

10140-5:20213 Acoustics — Laboratory measurement of sound insulation of building €
E 5: Requirements for test facilities and equipment

12999-1," Acoustics — Determination and application of measurement uncertainties
stics'— Part 1: Sound insulation

ISO

sulation of

ding elements and products, including detailed requirements for the prepdsation and npounting of

quantities,

P given in

pir content
pplies. For
[s) applies.
1: Airborne
lements —
lements —
— Part 4:

lements —

in building

1040 1

mechanical

imp

L SR Vall H = ) g 3 | P L ol £]
LU JTVU, UlUsSS 1Tl Uullullly uluLllly urtu uirouriTic Sourtuy ririourutivri IVICTUSUTCITITTIU UJ Lric

edance of laminated glass

EN 572-1, Glass in building — Basic soda lime silicate glass products — Part 1: Definitions and general
physical and mechanical properties

EN 572-2, Glass in building — Basic soda lime silicate glass products — Part 2: Float glass

3

Terms and definitions

No terms and definitions are listed in this document.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 General

General requirements regarding boundary conditions and mounting of the test element in the
laboratory are specified in ISO 10140-2, ISO 10140-3 and ISO 10140-5. Additional and more detailed

requireme
are specifi

NOTE I
subsequent
specified in

When test
requireme
appropriat

5 Struc

The struct
purpose o

elements, products or groups of products. For some elements;or products, certain items might no

)

revisions, based on available knowledge and practice. The preferred structure of these annex
Clause 5.

ng in accordance with ISO 10140 (all parts), this document shall always be checked|
hts relating to specific elements and products, and Annexes A to K shall be implementec
E. The basic conditions specified in ISO 10140-2 or ISO 10140-3 shallalways be followed.

ture of application rules for specific products

[ these annexes is to describe boundary, mountingand operating conditions for spe

liture extensions or updates of the annexes, as well as future annexes with application r
ecific products, are intended to adopt the samé&'structure.

I:

finition of the element/product it applies to;
antities measured (if needed);

ference to test method(s).

bment:

e of the test opening’and the test element;

2) number of testelements.

1) boundaky conditions, e.g. filler wall, element boundaries;

Boundpry and.fnounting conditions (should be applied before installation):

ng,

d in
S iS

for
,as

The
rific
L be
1les

G sy
2) muuu\.uls PUDILIUIID;

installation of the test element in the test opening.

Test and operating conditions (should be applied after installation):

erating conditions, e.g. open/close before test;

2) conditioning/curing/drying;

loading;

4) environmental conditions.

relevant. F
for new sp
a) Geners:
1) de
2) qu
3) re
b) Testel
1) sig
c)
3)
d)
1) op
3)
e)
2

Test report.

© ISO 2021 - All rights reserved


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=46e16ab8486650679022b5891cded214

1SO 10140-1:2021(E)

f) Additional information: if necessary, any information additional to the information that is required
in basic ISO 10140-2 and ISO 10140-3.
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A.1 Gen,

Annex A
(normative)

Walls — Airborne sound insulation

ral

For walls 3
leaf partiti

nd other partitions, ISO 10140-2 is applicable. This annex is applicable to lightweight t
bns, such as those constructed of gypsum boards.

The quantity determined is the sound reduction index, R, as a function of frequency. The definition

is specified

The geners

A.2 Test

The test op

in ISO 10140-2.

1 guidelines in the relevant clauses of the basic ISO 10140-2 shall always be followed.

element

ening for walls should be approximately 10 m2.

A.3 Boundary and mounting conditions

The sound
influenced
parameter
the test ap

reduction index of lightweight twin leaf partitions (e.g. twin leaf gypsum board wall
by the mounting conditions in the test opening of the laboratory. Important installa

prture.
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5 include the niche depth and the position-ef'the partition in relation to the acoustic break in

Key
1
2
3

w

source room
receiving room
acoustic break of the laboratory

Figure A.1 — Example of the position of the test element relative to the acoustic break of the

laboratory

To improve the reproducibility between laboratories and facilitate comparison of sound reduction
indices for different lightweight double walls, the twin leaf partition shall not be mounted across the

4
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acoustic break of the laboratory, but both leaves should be mounted on the same side of the break, as
indicated in Figure A.1. The aperture should meet the requirements in ISO 10140-2.

Other mounting conditions may be used but shall be fully described in the test report.

NOTE1 Mounting the lightweight partition with one leaf on one side and the other leaf on the other side of the
acoustic break can result in higher values for the sound reduction index.

NOTE 2  Other mounting conditions can be suitable for certain types of twin leaf walls, for example walls for
semi-detached houses where the leaves are vibrationally uncoupled (for example on separate foundations). In
such cases, the wall leaves can be mounted on each side of the acoustic break.

A.4 Test and operating conditions

The guidelines given in ISO 10140-2 shall be followed.

A.§ Testreport

Theg requirements for the test report are specified in ISO 10140-2.

© IS0 2021 - All rights reserved 5
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B.1 General

Annex B
(normative)

Doors — Airborne sound insulation

This annex is applicable to internal and external doors (including door sets).

The quanti
is specified

The geners

NOTE i

B.2 Test

For most d
is the area

y determined is the sound reduction index, R, as a function of frequency. The definition
in ISO 10140-2.

| guidelines in the relevant clauses of the basic ISO 10140-2 shall always‘be followed.

or a definition of door, see ISO 1804 and EN 125109.

element

bors, a test opening with an area of less than 10 m?2 is neéded. The area of the test elemen
of the opening in the filler wall required to accommodate the door.

B.3 Bo
The test o

the floor o
installed fq

B.4 Tesl

In order to
least five t

B.5 Test

The requir]

llndary and mounting conditions

ening for doors shall be arranged such that the lower edge is situated near to the leve

of R

I of

f the test rooms and such that conditions in the building are reproduced. The door shalll be

r test such that it can be opened and.closed in a normal manner.

and operating conditions
soften and break in any-seals or sealing mechanisms, the door shall be opened and close
mes immediately beforetesting.
report

ements for'the test report are specified in ISO 10140-2.

d at

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=46e16ab8486650679022b5891cded214

C.1

1SO 10140-1:2021(E)

Annex C
(normative)

Windows — Airborne sound insulation

General
=enera:

Thi

The
is s]

The

NOT

C.2

The
Sma
rec
in |
rep
the

C.3
The

5 annex is applicable to windows.

quantity determined is the sound reduction index, R, as a function of frequency~The def]
pecified in ISO 10140-2.

general guidelines in the relevant clauses of ISO 10140-2 shall always hé followed.

E For a definition of window (terminology), see EN 12519.

Test element

preferred dimensions of the test opening for a window are 1 250 mm x 1 500 mm as for {
ll-sized test opening described in ISO 10140-5, but variations from this size can be n¢
gnition of national building practice. For windows, the test opening may be staggerec
SO 10140-5:2021, Figure 3. In the case of a window assembly, dimensions may be
resentative of the assembly used in practical circumstances. For windows, the area, S, is
opening in the filler wall required to accommodate the test element.

Boundary and mounting conditions

installation of a window assembly shall be as similar as possible to the method which wo

inition of R

he specific
pcessary in
| as shown
chosen as
the area of

1ld be used

in gractice. When the window issmounted in the test opening, the niches on both sides of the windows

sha
des

| have different depths, preferably in a ratio of about 2:1, unless this conflicts with the
gn of the window. Howévetr, it is expected that results obtained with niche depths of diffé

would differ.

Thd

motinted in the test opening) should be filled with absorbing material (for example mir

and
inst

If th
it ¢4

made airtight using an elastic sealant on both sides or in accordance with the man
ructions;

e test’element is intended to be readily openable, it shall be installed for the test in such
’be'opened and closed in a normal manner.

particular
rent ratios

gap between the-window and the test opening (about 10 mm to 13 mm around the widow when

eral wool)
ufacturer’s

that a way

C.4 Test and operating conditions

C4

.1 Conditioning

The sound insulation of certain glazing systems or elements, especially those incorporating laminated
glass, can depend on the room temperature during the measurements. The temperature of both rooms
used for measuring the sound insulation should be (20 + 3) °C. The test elements should be stored for
24 h atthe test temperature. In addition, it can be advantageous to make measurements at temperatures

sim

ilar to those for which the test element is designed.

© IS0 2021 - All rights reserved
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C.4.2 Operation

Ifthe test elementis intended to be openable, it shall be opened and closed at least five times immediately
before testing.

C.5 Testreport

The requirements for the test report are specified in ISO 10140-2.

8 © IS0 2021 - All rights reserved
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Annex D
(normative)

Glazing — Airborne sound insulation

eneral
enera:

Thi

The
is s]

The

NOT

D.2

The
tole
the
65

are

The
ate

NOT

compparison between results obtained by/different laboratories.

D.3

The
diffi
of t
bel
bet
cov

The
test

5 annex is applicable to glazing.

quantity determined is the sound reduction index, R, as a function of frequency~The def]
pecified in ISO 10140-2.

general guidelines in the relevant clauses of ISO 10140-2 shall always hé followed.

E For a definition of glass (terminology), see EN 12758.

Test element

dimensions of the test opening for glazing shall be I"250 mm x 1 500 mm with agy
rance on each dimension of # 50 mm, preferably maintaining the same aspect ratio. K
test opening shall be staggered on both sides and.on the top by a distance of between ¢
nm. The glazing shall be mounted in the smallef*opening as shown in Figure D.1. For g

specific small-sized test opening described'in ISO 10140-5:2021, Figure 3, fulfils these c
5t opening in accordance with ISO 1014.025:2021, 4.3.4, shall be used.

E Details of the measurement conditions for glazing are prescribed in order to ensure the b

Boundary and meunting conditions

glazing shall be installed into the test opening such that the niches on both sides of the

brent depths with'aratio of 2:1. A gap of about 10 mm shall remain between the pane anc
he test openingyThis gap shall be filled with a type of putty, which shall be tested af
pw. To fix theglazing, two wooden beads (25 mm x 25 mm) shall be used (see Figure D.1)
veen theglaZing and the wooden beads shall be filled with putty about 5 mm thick. The
br not mere than 15 mm and not less than 12 mm of the glassb.

h, S, is the area of the opening in the filler wall.tequired to accommodate the test element.

inition of R

allowable
or glazing,
b0 mm and
lazing, the

Fiteria, and

est possible

pane have
the reveal
described
The space
beads shall

putty used for fllllng the 10 mm gap between the perlmeter of the glazing and the rg

veal of the

alified by the

following test method A smgle soda- llme/sﬂlca glass pane (float, denSIty 2 500 kg/m3, modulus of
elasticity E = 7 x 10* MPa) with a thickness of (10 + 0,3) mm and dimensions of 1 230 mm x 1 480 mm
shall be mounted with this putty in accordance with Figure D.1. The airborne sound reduction index
shall be determined in one-third octave bands in the frequency range from 1 600 Hz to 3 150 Hz. The
first measurement shall begin not later than 1 h after mounting. The results shall be as follows, to
within +2,0 dB:

1600 Hz: R=31,3dB;
2000 Hz: R=35,6 dB;

1

©IS

This method of mounting and sealing a glass pane into the test opening is given as a practical, quick and
reproducible solution, although this is not the type of mounting in practice.

02021 - All rights reserved
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— 2500Hz: R=39,2dB;
— 3150 Hz: R=429 dB.

A second measurement shall be taken about 24 h later in order to make sure that no hardening process

is influencing the measurement. No systematic deviation average, AR (mean of the four AR values),
greater than 0,5 dB is permitted.

NOTE Perennator TX 2001 S2) has been shown to fulfil these conditions.

The sound insulation measured for a type of glazing does not necessarily represent the sound insulation
of a windo I ITTe: ; > i wvell
to obtain ipformation on the sound insulation of the window and not only the glazing.

Dimensions in millimdtres

1 2 3

7 2
(¥a)
N [¥g)
L

%10 25 =5
Key
1 comprgssible seal 5 putty
2 minera| wool 6  glass pane
3 wall 7  resilient material (acoustically reflective)
4 woodel béading
NOTE This figure shows (as an example) a double-glazed pane installed directly into the (smaller) aperture

of a double-filler wall (for more details, see ISO 10140-5:2021, 4.3.4).

Figure D.1 — Example of installation of glass pane

2)  Perennator TX 2001 S is an example of a suitable product available commercially. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of this product.

10 © IS0 2021 - All rights reserved
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D.4 Test and operating conditions

D.4

.1 General

Acoustic performance data shall be obtained under the conditions specified by ISO 10140-1 and
ISO 717-1. For laminated glasses, owing to temperature dependency, it is recommended that the
specimen temperature should be (20 * 3) °C.

For best reproducibility, it is recommended that the test opening for glass panes, as described in this
document, be adopted.

Sonpe variation in panel size, etc., to those in ISO 10140 (all parts), may be necessary for
of dlazed assemblies, i.e. glass blocks, paver units, channel-shaped glass, structural-seal

an

structural assemblies, in order to include a valid representation of all their feature

measurements of the performance of these products shall be made on assemblies orarrays d
not|of individual elements. Factors which influence testing are size, jointing, etc.

D.4.2 Reference curves

D.4

Ref
glag

2.1 General

brence sound reduction index curves shall be determined By measuring two reference
s units (IGU) as defined in D.4.2.2 and D.4.2.3. Reference-gurves shall be determined wh

equiipment is set up and then checked at least once a year or before each new glazing measur

The

NO1
valy

The
rec
Med
long
ISO

In ¢
glas
rep

NO1
and

criteria in D.4.2.2 and D.4.2.3 shall be fulfilled.

E1 The datain Table D.1 and Table D.2 are issuedfrom a round robin concerning 22 laborato
es have been obtained by taking the average value\* one standard deviation.

reference IGUs used during this round, robinl23] are confirmed to meet the requirer

surements with reference IGUs prgduced later may result in deviations larger than spe
rer available, new reference glazings can be validated by a laboratory accredited in accor
[EC 17025 having participated in this round robin.

ase of doubt concerning the results obtained using the reference IGUs, then a specime
s, i.e. 10 mm float glass-in accordance with EN 572-1 and EN 572-2, shall be measure
patability according te-the specifications in D.4.2.4.

E2  Fordetailed-description of glass products and glass components, see [ISO 20492 (all parts),
1SO 16293-2.

the testing
int glazing
K. Acoustic
fthem and

insulating
en the test
ement.

ries(23]. The

hents. It is

mmended to perform measurements*with the reference IGUs produced for this round robin.

tified. If no
dance with

n of single
d to check

S012543-1
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D.4.2.2 Reference IGU 6(16)6

Key

1

2 spacer

3 airspa

4 inners

5 outers
Figu

The sound

range as gi

12

glass pgne: float of nominal thickness of 6 mm

e of nominal thickness of 16 mm
bals: butyl
bal: polysulfide

ven in Table D.1.

bar: aluminium of nominal thickness of 16 mm

re D.2 — Description of reference insulating glass unit, type IGU 6(16)6, air filled

Table D.1 — Sound reduction.index of the reference IGU 6(16)6

reduction index (SRI) of a reference 6(16)6 IGU,»as described in Figure D.2, shall be in|the

Frequency Min. value Max. value
Hz Rmin,i Rmax,i
dB dB
100 20,0 25,3
125 15,9 21,5
160 179 21,1
200 17,3 19,7
250 19,7 22,9
315 23,5 26,4
400 27,2 29,3
500 30,4 32,7
630 33,5 35,6
800 36,9 38,6
1000 38,4 399
1250 37,8 39,7
1600 36,6 38,4
2000 31,7 33,7
2500 31,5 33,0
3150 34,9 37,4

© ISO 2021 - All rights reserved
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When the absolute deviations between the numbers in Table D.1 and the measured values, R, are
summed, then the total deviation cannot exceed 6,0 dB. All calculations shall be undertaken with an
accuracy of +0,1 dB. Formula (D.1) shall be used:

0 if R .<R<R

min,i max,i

R if R<R

16 .
D RiA<60dB with R =R .-R, in (D.1)

-1 [,A

Ri _Rmax,i if Ri >Rmax,i

D.4.2.3 Reference IGU 10(16)44-2 laminated glass with acoustic interlayer S
7

7
|~
7
L

N \\/\ N N
N N AN

7

s

Key
1 |glass pane: float of nominal thickness of 10 mm

2 |laminated glass pane: nominal thickness of 2 x 4, mm float assembled with acoustic interlayer S, nominal
thickness of 0,76 mm

spacer bar: aluminium of nominal thickness of16 mm
air space of nominal thickness of 16 mm
inner seals: butyl

N U1 A~ W

outer seal: polysulfide

Higure D.3 — Description of reference insulating glass unit IGU 10(16)44-2, laminated glass
with acoustic interlayer §, air filled

The SRI of a refereriee 1GU made up of 10(16)44-2, as described in Figure D.3, shall be in the range as
given in Table D.2.

Thd acousti¢interlayer S mentioned in Figure D.3 shall have a measured loss factor of the fifst mode of
the[beam abeve or equal to 0,25 when evaluated in accordance with ISO 16940.

NOTE A laminated glass make up designated 44-2 means 2 x 4 mm glass and 0,76 mm interlayer]

Table D.2 — Sound reduction index of the reference IGU 10(16)44-2 laminated glass with
acoustic interlayer §

Frequency Min. value Max. value
Hz Rmin,i Rmax,i
100 25,4 31,5
125 21,2 279
160 25,7 29,4
200 27,5 30,4
250 32,4 36,4

© IS0 2021 - All rights reserved 13
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Table D.2 (continued)

When the
summed, t
accuracy o

Frequency Min. value Max. value
Hz Rmin,i Rmax,i
dB dB
315 32,6 35,8
400 37,3 40,4
500 39,7 42,8
630 42,3 45,0
800 439 464
1000 43,6 45,8
1250 43,3 46,2
1600 45,7 48,1
2000 479 51,0
2500 48,9 51,9
3150 49,4 52,0

absolute deviations between the numbers in Table D.2 and thé.measured values, R,

f +0,1 dB. Formula (D.1) shall be used.

D.4.2.4 Maximum standard deviation of repeatability

The maxin]

D.5 Test

The requir

Test repor

um standard deviation of repeatability shall be in@ccordance with ISO 12999-1.

report
ements for the test report are specifiedin ISO 10140-2.

s on the sound insulation of glazing shall be obtained from measurements made under

are

hen the total deviation cannot exceed 6,0 dB. All calculationscshall be undertaken with an

the
lass
led,

conditions|specified in ISO 10140 (all parts) or, as closely as possible, for some unconventional g

products 01[1 assemblies, as acknowledged in D.4.1. In all cases, constructional details shall be inclu

with statements, where appropriatef of:

a) type of glass;

b) glass thickness(es);

c) airspage(s)/cavity width(s);

d) gasfilling - typéand concentration;

e) edge sealprofile, edge seal materials and edge seal components;

f) for laminated glass, glass/plastics sheet material/interlayer build up - type, thickness(es) and
number;

g) forlaminated glass, the specimen temperature;

h) description of the particular mounting conditions for assemblies of glass blocks, pavers units,

channel-shaped glass, structural sealant glazing and structural assemblies due to the necessary
deviation from the prescribed conditions of ISO 10140 (all parts).

In accordance with ISO 12999-1, single number uncertainties may be taken from a dedicated round
robin. For declaration of glass products k = 2, two sided shall be used.

14
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Expanded uncertainties for declaration of performance of glass products defined that way are the
following:

R, 1,2dB
R,+C 1,2dB
R, +C,, 1,5dB
EXAMPLE The airborne sound insulation of a glass product is designated as:

R, (G C.) =33(-2; -5) dB;

R, 7 (33,2 +1,2) dB (k = 2, two-sided);
R, 4 C=(31,3 +£1,2) dB (k = 2, two-sided);
R, % C..=(28,3£1,5)dB (k= 2, two sided).

© IS0 2021 - All rights reserved 15
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Annex E
(normative)

Small technical elements — Airborne sound insulation

E.1 General

This anne>]:s applicable to small technical elements, for instance air intakes and other elements.smz

than 1 m?,

The acoust
per unit, as

The geners

For small t
of the test
the area of
for a spec
environme
should the

E.2 Tesl

E.2.1 Ge

Ensure th4
connectiorn

The building elements are small and, in.combination with the spatial variations of the sound fields,
nificant dependency on their position; it is therefore recommended more than one posit

leads to sig
of the test

In order tg
either incr
and E.2.4).

When a sm
differ appr
any adjoini

such as profiles and shutter boxes.

ic performance of the element is expressed in the element-normalized level‘difference,
defined in ISO 10140-2.

1 guidelines in the relevant clauses of the basic ISO 10140-2 shall always be followed.

bchnical elements, the sound reduction index is less suitable as a descriptor because the 4
blement is not normally well defined and the performance is netynecessarily proportionz
the test element. Therefore, the performance is expressed@s a normalized level differg
fic unit. Furthermore, due to the small dimensions apd\mounting conditions, the di
nt around the test element and nearby objects can have a large influence on the results
refore be carefully specified.

element

neral

t the test element is installed in. @ manner representative of field practice using nor
s and sealing conditions at the perimeter and at joints within the unit.

blement be used (see E.2.2).

achieve a realisticiwall thickness around the element, it may be practical or necessar

all building unit is mounted near one or more reflecting planes, the sound transmission
eciably<from that obtained when the unit is mounted through a partition, but away f
ng/foom surface. Therefore, mount the equipment selected for testing through the parti

base or decreagse the thickness of the partition wall in the area around the element (see E|

ller

D

rea
l1to
nce
Fect
and

mal

this
ion

—

y to
2.3

can
Ffom
fion

in position

s‘representative of normal usage. If natural corners or edges are not available in the

test

opening, it is essential to simulate such mounting conditions by attaching reflective panels at right
angles to the partition wall, as described in E.2.5.

E.2.2 Number of positions

Three positions should be used for the mounting of the test element in the partition wall. These positions
shall either be simulated, as described in E.2.5, or they shall be located at least 1,2 m from each other.

A dependency on position also occurs for apparently equivalent corners; this makes it necessary to use

more than

NOTE

one corner.

When simulating corner or edge positions by attaching reflective panels, it is possible to achieve the

necessary position averaging by changing the locations and orientations of the reflective panels while the test
element stays in the same position.

16
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E.2.3 Local increase of wall thickness

Instead of changing the thickness of the complete partition wall, simulate various wall thicknesses
by adding extra panels with a mass per unit area of more than 10 kg/m?2 to the original partition
construction. The edges of such additional panels shall be at least 0,5 m from any part of the test
element.

E.2.4 Local decrease of wall thickness

If a thick partition wall is needed to achieve a sufficiently high flanking transmission loss, create a
realistic wall thickness around the test device by lacally rpduring the thickness using panels. This shall

be done in accordance with Figure E.1.

33
Key
1 |partition between test rooms
2 |test element
3 |auxiliary transition panels
a

The panels shall be sealed with tape along the edges.
Figure E.1 — Local decrease of wall thickness

The following relations shall hold:

a) [/;,>0,6m;

b) [, >0,1m;ifl,> 0,5 mimevery direction, no smooth transition of thickness is necessary
c) |a<30°.

E.2{5 Centralicorner and edge positions

E.2|5.1 _Equipment used away from walls

Installequipment mounted through a partition but normally located away from an adjoining wall, floor
or ceiling in such a manner that no part is within 1,00 m of a surface at right angles to the mounting
surface; 0,85 m is sufficient, if several elements are tested at the same time.

E.2.5.2 Equipment used near an edge

Locate equipment mounted through a partition, and normally located near an adjoining wall, floor or
ceiling, and away from a corner, at least 1,00 m (0,85 m if several elements are tested at the same time)
from the nearest wall not being a part of the edge. Unless otherwise specified by the manufacturer,
locate the edge of the equipment 0,1 m from the edge of the wall.

© IS0 2021 - All rights reserved 17
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E.2.5.3 Equipment used near a corner

Locate equipment mounted through a partition and normally located near a corner at a distance from
the corner which should be representative of typical use, as recommended by the manufacturer.

E.2.5.4 Simulation of corner or edge positions

The simulation of a corner is shown in Figure E.2. To simulate an edge, it is sufficient to use only one
panel, the dimensions of which shall be at least 1,2 m x 2,4 m. The panels shall not be mounted parallel
to the boundary surfaces of the room. If it is necessary to use additional panels in both the source room

and the receiving room ensure that the locations and orientations of the panelsare the same in both

rooms.

The mass [per unit area of the panels shall exceed 7 kg/m?. Above 100 Hz, the sound @bsorpfion
coefficient|shall be less than 0,1.

Seal the connections between the panels and the partition wall with, for example, a heavy adhesive tape.
As the moynting of additional panels to the partition wall can influence its transmission characteristics,
include thg various panel arrangements in the measurements of the flanking transmission.

Dimensions in mdtres

/

\

Figure E.2 — Drawing indicating simulation of a corner position by attaching reflective pangls
atrightjangles to the partition wall mounted in the test opening (the equipment under test ig
represented by a black disc while the panels are drawn as quadrangles)

E.3 Boundary and mounting conditions

E.3.1 Air transfer devices

Install the test elements in a manner representative of field practice and in typical locations with
respect to the room surfaces, as given in the installation rules above. Mount air transfer devices which
are normally mounted near an adjoining ceiling in a position close to a reflective surface at right angles
to the partition, but at least 1,00 m (0,85 m if several elements are tested at the same time) from any
corner. The distance between the closest part of the device and the adjoining surface shall be 0,1 m.
Accessories that are normally used shall be included. Position and fix these accessories in accordance
with the manufacturer’s instructions.

18 © IS0 2021 - All rights reserved
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For devices which can be used in several different positions, carry out measurements with at least an
edge present in both rooms.

If the device is continuously adjustable to various wall thicknesses, ensure that the tests comprise at

leas

t the two extreme wall thicknesses for which the device is stated to be suitable.

E.3.2 Electrical raceways

Install the test element in a manner representative of field practice and in typical locations with respect
to the room surfaces. Mount raceways which are normally mounted directly on walls on a reflective

ace at right angles to the partition and according to the manufacturer’s directions. Include

sur

accgssories normally used. Install these accessories according to the manufacturer’s instrug

Inst

the[receiver room. Provide the exposed duct ends with standard end covers.

Soundproofing accessories used in installations through partition walls are oftencavailable ix
To tlest practical sealing and insulating properties of such soundproofing accéssories, itisrec

tha
NO']

If th
ast

E.4{ Test and operating conditions

For
iso

E.5

Thd
sha

a)
b)

all the test element with an exposed continuous duct length of at least 2 m, both inthe so

the raceway be filled to its rated capacity with cables.
E The acoustic performance can vary with the number of cables.

e edge mounting is simulated with additional panels, ensure that the panel length is at 14
he duct length.

air transfer devices, if the device is provided with some air-flow control, ensure that the

Test report

requirements for the test report are specified in ISO 10140-2. The following additional i
l also be reported:

a detailed description of-the corners or edges used, being normally available or simulate

a detailed description of the methods used to increase or decrease the wall thickness
install the test-element.

©IS

tions.

lirce and in

) raceways.
bmmended

astaslong

equipment

berated in a specified manner typical of normal usage. The fully open condition should e included
amgng the tests.

hformation

d;

in order to
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F.1 General

Annex F
(normative)

Floors — Airborne and impact sound insulation

This anney is applicable to floors.

The quanti
impact sou
[SO 10140+

The geners

F.2 Tesl

The test op

F3 Boundary and mounting conditions

The guidel

F4 Test
The guidel

F.5 Test

The requir]

y determined is the sound reduction index, R, as a function of frequency or thé.xnormal
nd pressure level, L, as a function of frequency. The definitions of R and L) are give
2 and ISO 10140-3, respectively.

1 guidelines in the relevant clauses of ISO 10140-2 and I1SO 10140-3 shall always be follov

element

ening for floors should be between 10 m2 and 20 m2.

nes given in ISO 10140-2 and ISO 10140-3 shall be followed.

and operating conditions

nes given in ISO 10140-2 and 1S0.10140-3 shall be followed.

report

ements for the test report are specified in ISO 10140-2 and ISO 10140-3.

zed
h in

red.
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Annex G
(normative)

Acoustical linings — Improvement of airborne sound insulation

G.1

General
=enera:

Thi

Thd
the
eac

AR
The

NO1
tran
the

NOT
stru

NO1
the

buil
imp

G.2
Thd

Cor
sha
whi

5 annex is applicable to acoustical linings on walls and floors.

difference between the sound reduction indices of the basic element with and without th
n one-third octave band:

i Rwith - Rwithout

sound reduction improvement for direct airborne sound transmission.

comparison of products. In addition, the calculation model in ISO 12354-1 for the acoustic per
ings from the performance of elements distinguishes the sound reduction index of a wall (or fl
Fovement of the sound reduction index by~an additional lining. The laboratory measurement o
rediiction improvement is the subject of this;ahnex.

quantity determined is the sound reduction improvement index, AR, in decibels;which is

general guidelines in the relevant clauses of the basic ISO 10140Q-2 shall always be follow
E1l

smission, as well as for airborne and impact sound excitation. The method described in this docy

E2  This annex does not deal with the sound reductien improvement by linings on flexible
ctures, such as timber frame floors or double-leaf gypsum board walls.

E3  The sound reduction index of walls/floorS*and acoustical linings are characterized se

Test element
test element (i.e. the acoustical lining) and the basic structure shall cover the whole test

Fesponding to the application of the lining, the constructions specified in ISO 10140-5:202
1 be used as stafidard basic elements. The basic element is defined as the wall or ceilin|
ch an additiorfallining is fixed (see ISO 10140-5:2021, Annex B).

Ch

racterizing(a lining alone requires that its acoustic performance be independent fron

defined as
e lining for

ed.

The sound reduction improvement of a lining can beddifferent for direct and flanking sound

ment yields

lightweight

parately for
formance of
bor) and the
f this sound

opening.

1, Annex B,
i (floor) to

h the basic

strycture teswhich it is fixed. This is fulfilled when the mass per unit area of the basic structyire is much

lar
the
is

er thah the surface mass of the lining, when the critical frequency of the basic structu

e is below
C structure

nmeasured frequency range and the structural coupling between the lining and the basi

ome extent

dependent on the properties of the basic structure. The independent characterization of the acoustic

performance of a lining thus requires heavyweight elements. However, a lot of practical applications
involve various lightweight elements. As a practical compromise, the following are descriptions of
different types of test.

a)

©IS

In all cases, the lining shall be applied to either a heavy massive wall of about 350 kg/m? with
its critical frequency around 125 Hz or to the standard concrete floor in accordance with
[SO 10140-5:2021, Annex B, depending on the use of the lining. The measured improvement due to

the lining is given as a frequency spectrum and as a single-number improvement value a

ccording to

this annex. As it is based on mean basic element characteristics, the results are largely independent
of the particular features of the test facility and of the basic element used, and thus characterize

the lining in the most general way.
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b) If the performance of a lining on a lightweight solid wall is of interest, a standard lightweight
wall of about 70 kg/m? with a critical frequency around 500 Hz shall be used in accordance with

[SO 10140-5:2021, Annex B. The results shall be given as a frequency spectrum and as a sin

gle-

number improvement value according to this annex. The critical frequency can strongly influence

the improvement by the lining, hence the results are not likely to be transferable to other b
constructions. However, using the weighting procedure in this annex, the influences of

asic
the

particular test facility and basic construction on the single-number ratings are minimized, thus

making the results comparable between different laboratories.

c) In order to specify the effect of linings in specific situations, other basic structures can be used

in addition to those specified for the general characterization of the product. As no average

propertties of the basic element are available in this case, single-number results can only berg
in terms of the direct difference between the weighted sound reduction indices with and-wit}
lining |(subsequently called “direct difference of the weighted sound reduction indices”). T}
improyement values include the particular features of the laboratory and the basic element, 4
allowipg a comparison of different linings under these particular conditions.

G.3 Boundary and mounting conditions

The lining ghall be mounted to the basic element as in practice. The lining shall be linked to the flan}

ven
out
ese
hus

(ing

parts of the laboratory as in practice, but there shall be no strong coupling between the basic elenfent

and the lining via the edges of the laboratory flanking elements. Either the flanking parts of
laboratory(shall be sufficiently heavy (for details, see ISO 10140-5)or*there shall be a structural by

the
eak

in the flanking elements, positioned between the basic element and the lining, or the lining, shall not be

rigidly fixed along its edges to the flanking elements (i.e. use a flekible sealant where necessary).

G.4 Testand operating conditions

The curing period of the lining and its fixing shall be long enough to reach final conditions. The so
reduction |ndex of the basic element shall not,change during the two measurements, hence it s

und
hall

either be at its final condition or the two measurements shall be carried out within a sufficiently short

time interyal. For masonry and concrete,(this requires a curing period of not less than two we
if not specfified otherwise in the product specifications. Alternatively, the time lag between the

sound rediction measurements shallnot exceed one-third of the curing time elapsed before the f
measurement.

For example, when the two measurements are carried out within 1 d, they can be started not less t
3 d after the end of construetion of the concrete or masonry basic element.
G.5 Testreport

The requirpmengsfor the test report are specified in ISO 10140-2. The following additional informa
shall also He reported:

ks,
fwo
irst

han

Fion

a) a detailed description of the basic element (dimensions, mass per unit area, materials), details

of fixing into the test facility (boundary conditions of the element) and a reference to
corresponding standard basic element from ISO 10140-5:2021, Annex B, or a statement that it is
one of the standard basic elements;

b) adetailed description of the lining and its fixing to the basic element;

the
not

¢) Ryithr Rwithour @and AR as specified in G.1. For reference basic elements in accordance
with ISO 10140-5:2021, B.2, B.3 and B.4: AR,, A(R, + C) and A(R,, + C,) as specified in

ISO 717-1, with an index indicating the reference basic element used. For other basic eleme
AR ARy, + C) girect and A(R,, + Ci ) girect in accordance with ISO 717-1.

w,direct’

d) the total loss factor of the basic element with lining, if measured, as a table of one-third octave b
values.
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Annex H
(normative)

Floor coverings — Improvement of impact sound insulation

eneral
enera:

Thi

Thd
of f
the

whg

If t
cald

Thd
flog

The

Wh
AL,
No.

NOT
imp

H.?

5 annex is applicable to floor coverings intended to improve the impact sound insulation

quantity determined is the improvement of impact sound insulation, AL, in delcibels, as

installation of the test floor covering on a specific reference floor, as given'by Formula (k

AL=L,-L,

re

Lo is the normalized impact sound pressure level of thefeference floor without the flog

L. isthe normalized impact sound pressure level of the reference floor with the floor c

n

he reduction of impact sound pressure level .ijs~needed in octave bands, these valug
ulated from the three one-third octave band values in each octave band using Formula (

3 10_AL1/30ct,n /10

AL, =—10lg| >°° ; indB

reference floors are specified in }SO 10140-5:2021, Annex C; there is one heavyweigh
r and three types of lightweight reference floors.
general guidelines in the(relevant clauses of the basic ISO 10140-3 shall always be follow

en it is necessary to(specify the reference floor used in the measurement, AL, AL ;

f, No. 2 and No..3;respectively.

E If the receiving room absorption is unchanged during the test, it is assumed that the 1

Test element

hct soundpressure level is equivalent to the reduction in normalized impact sound pressure leve].

bf floors.

a function

requency. AL is defined as the reduction in normalized impact sound pressute level resyilting from

.1):
(H.1)

r covering;
pvering.

bs shall be
H.2):

(H.2)

k reference

ed.
AL 5w and

s w should be usedfor the heavyweight reference floor and lightweight reference flogrs of type

eduction in
|

H.2.1 General

The reference floor on which the floor covering is installed shall be chosen from the heavyweight and
lightweight reference floors specified in ISO 10140-5:2021, Annex C, and shall be installed in accordance
with ISO 10140-3:2021, 6.2.1.

NOTE 1

An alternative test arrangement using a wooden mock-up floor assembly installed over t

he standard

heavyweight reference floor can provide estimates of the impact sound improvement of floor coverings mounted
on lightweight floor constructions in circumstances where it is not feasible to install the lightweight reference
floor as specified in ISO 10140-5:2021, Annex G. Specific guidance for measurements using this wooden mock-up
floor is given in H.6.2.
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NOTE 2

of sounds generated by such heavy and soft impacts as human footsteps or children jumping is specified.

InISO 10140-3:2021, Annex A, an alternative method using a heavy/soft source suitable for simulation

Three categories of floor coverings are defined, for which different installation and testing procedures
apply. These depend on both the category of floor covering and the type of reference floor on which it is

tested.

Depending upon the type of floor covering, the test elements shall be either slightly larger than the
tapping machine with supports or equal to the floor area.

When soft coverings are under test, the standard tapping machine shall fulfil special requirements

40440 . 2004

given in IS
floor cover

H.2.2 Clc

H.2.2.1 C

This categ
which may

Install thrg
sample shd

H.2.2.2 (

This categ
least one c

ay
U 1U1TU~O.LVUZL L, L.

4 A1 1 w1 P £l - 1 1. . 1.
L. AUVILT TTEdI UIILg UIT HHTUUIILITE UL LT StdliUdl U tdpPpPlilg IIdCHITIHE Ul

ings is given in ISO 10140-3:2021, 5.2 and in [SO 10140-5:2021, E.1.

ssification of floor coverings

ategory I — Small specimens

bry includes flexible coverings (plastics, rubber, cork, matting, or eonibinations there
be installed loosely or by adhesion to the floor surface.

be or more samples, preferably of different production runs butfrom the same source. H
1l be large enough to support the whole tapping machine.

ategory Il — Large specimens

bry includes rigid homogeneous surface materialsyor complex floor coverings of whic
bnstituent is rigid.

The specinjen shall cover the whole surface from wall tg4wall, or at least 10 m2 with a smaller dimen

of at least }

H.2.2.3 C

This categ
should be

,3m.

ategory Il — Stretched materials

bry includes flexible coverings.which cover the floor from wall to wall. Large specin
ested.

The specinen shall cover the whole-surface from wall to wall, or at least 10 m2 with a smaller dimen

of at least ?

,3m.

H.2.2.4 Materials of unicertain classification

In the case
whether s

of uncertainty, as to the appropriate category for a material, the testing laboratory dec
hall ordarge specimens should be tested.

oft

of),

ach

bion

ens

bion

des

H.3 Boundaryandmountingeconditions — |

The guidelines in ISO 10140-3 shall be followed.

H.4 Test and operating conditions

H.4.1 Load

The assembled floor covering (category Il materials) may be tested under load. A normal furnishing
should be simulated with a uniformly distributed load of 20 kg/m?2 to 25 kg/m?2. The distributed load
should be arranged with at least one weight per square metre of the flooring area.

24

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=46e16ab8486650679022b5891cded214

1SO 10140-1:2021(E)

For category Il materials (stretched materials, including flexible coverings which cover the floor from
wall to wall), large specimens should be tested, but loading is not required.

H.4.2 Installation

Follow the manufacturer’s installation instructions with careful attention to the edges of the test
specimen.

H.4.3 Adhesive mounting

face. If the
Follow the

sive is applied in isolated patches, describe the exact procedure in the test reporit.
manufacturer’s instructions for use of the adhesive, particularly concerning the ameount ¢f adhesive

and the bonding-time. The test report shall describe the type of adhesive and the bonding-time.

H.4.4 Curing

Do
pas
the

hot test coverings such as cast in situ concrete floating slabs before théwxequired curing
Ked. For example, three weeks are recommended for ordinary concrete, if not specified of
[product specifications.

period has
herwise in

H.4.5 Environmental conditions

For

sha
san

H.4

Gui
ISO

hammers shall strike the specimen at least 100 mm from the edges.

Eac
ma

H.4

H.4

If the floor covetings are installed as small specimens on the reference floor, at least three

sha
ma
spe

many floor coverings, the acoustic properties depend on'temperature and humidity. The
| state the temperature at the centre of the upper floor surface and the humidity of th
e room as the covering. The floor temperature should lie within the range of 18 °C to 25

.6 Position of the tapping machine

lance on adjustment of the falling height of the hammers of the tapping machine
10140-5:2021, Annex E. When situated’ on a specimen that does not cover the whol

hine positions as necessary tq yield a reliable mean value.
6.1 Floor coverings on’a heavyweight reference floor

6.1.1 Testing floor coverings of category I

1 be used-~The minimum size of each specimen shall be 650 mm x 350 mm. The number
hine positions shall be the same as the number of specimens. The hammers shall imp
Cimenvat least 100 mm from its edges. Place the tapping machine with its feet successiv

test report
b air in the
PC.

s given in
b floor, the

h set of measurements on the bate floor and covered floor shall be made with as many tapping

specimens
of tapping
ict the test
bly on each
brmine the

spefimen of floor covering with all hammers impacting on the specimen in each case. Det

1CO 10140 . 4.2024
IOV 117U T.4U4Ld,

nor .3). Repeat
with the tapping machine on the uncovered floor using the same positions. Determine the normalized
impact sound pressure level without floor covering, L, , (see ISO 10140-4:2021, 5.3).

. pa 4 | 1 1 aele €1 H L L
IIdlITZTuUu llllPabL SUUIIU lJl CoouUurtT ICTVUI VWILIT TIUUI CUVUI llls’ Ldn LDCC

Calculate the reduction of impact sound pressure level (improvement of impact sound insulation) (see
H.1).

Alternatively, the tapping machine can be placed on either side of each specimen and as close to it as
possible, in which case the line of hammers shall be parallel to the long dimension of the specimen (see
Figure H.3). For each specimen of floor covering, the impact sound pressure level corresponding to the
uncovered floor is the arithmetic mean of the level determined for the two machine positions on either
side of the specimen.
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0-1:2021(E)

Testing floor coverings of category II or II1

At least four tapping machine positions shall be used when measuring the reduction of transmitted

impact noi

se by floor coverings on a heavyweight reference floor (see Figure H.1).

Determine the normalized impact sound pressure level with floor covering, L,, and without the floor

covering, L

no» using the same positions for the tapping machine (see ISO 10140-4:2021, 5.3).

Calculate the reduction of impact sound pressure level (improvement of impact sound insulation) (see

H.1).

H.4.6.2 T

H.4.6.2.1

If installed|

minimum
be the sa

from its ed

with all ha

pressure le
the uncovd
without fld

Alternativg

as close to
specimen

two machi

Calculate t
H.1).

H.4.6.2.2

At least si
impact no
distributed
beams, rib

Determine
covering, [

Calculate t
H.1).

26

esting floor coverings on a lightweight reference floor

Testing floor coverings of category I

as small specimens on the reference floor, there shall be at least three test.specimens.

as the number of specimens. The hammers shall impact the test specinien at least 100
es. The line of hammers should be oriented at 45° to the direction of the beams, ribs or jo

.2. Place the tapping machine with its feet successively on eaclispecimen of floor cove
vel with floor covering, L, (see ISO 10140-4:2021, 5.3). Repeat with the tapping machin

red floor using the same positions. Determine the normalized impact sound pressure |
or covering, L, (see ISO 10140-4:2021, 5.3).

ly, to determine L, the tapping machine can besplaced on either side of each specimen

he positions on either side of the specimien.

he reduction of impact sound pressute level (improvement of impact sound insulation)

Testing floor coverings of\category II or III

k tapping machine positions shall be used when measuring the reduction of transmi

b or joists.

the norinalized impact sound pressure level with floor covering, L, and without f
Lo usifig'the same positions for the tapping machine (see ISO 10140-4:2021, 5.3).

héseduction of impact sound pressure level (improvement of impact sound insulation)

ize of each specimen is 650 mm x 350 mm. The number of tapping machine positions s

The tapp::F

in Figure |
mmers impacting on the test specimen in each case. Determine the normalized impact so

t as possible, in which case the line of hammers shall be parallel to the long dimension of]
see Figure H.3). For each specimen of floor ¢overing, the normalized impact sound press
level L, cgrresponding to the uncovered floor is theiarithmetic mean of the level determined for

se by floor coverinigs on lightweight reference floors. The positions shall be rando
on the floor under test. The line of hammers should be oriented at 45° to the direction of

The
hall
mm
sts.

g machine shall be positioned so that at least one hammer is directly above a joist as shgwn

ing
und
b on
bvel

and
the
ure
the

see

ted
mly
the

oor

see

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=46e16ab8486650679022b5891cded214

1SO 10140-1:2021(E)

Figure H.1 — Typical locations for tapping machine for category II and III flogr covefrings on
heavyweight reference floor

o
¢°O ) °o
Ou <g°
O 4 v

Figure H.2 — Typical locations for tapping machine for floor coverings on lightweight|reference
floor
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Dimensions in millimetres

Key

1 testspq
2 joist

b  widthg

NOTE ]
where the h

respectively.

Figure H.

H.5 Test

The requir
shall also h

For labora

cimen (category I)

f the test specimen

'he shaded rectangles mark the test specimen positions and the set of small circles mark the position

ammers of the tapping machine should strike the lightweight reference floor or the test specin

3 — Alternative arrangement for tapping machine with small specimens of catego1
floor,egverings on a lightweight reference floor

report

ements for'the test report are specified in ISO 10140-3. The following additional informa
e reperted.

ens,

yl

fion

ory measurement of the change of impact sound insulation due to floor covering, the

test

report sha

l also include the following:

a) descriptions of the reference floor including type (heavyweight or lightweight type 1, 2 or 3),
including dimensions, materials, surface mass, etc.;

b) for the floor covering, the layers of multi-layered coverings and the adhesive, the names and
addresses of the manufacturers, the commercial designation and the source of supply of the test
specimen;

c) detailed description, including the type, mass, surface dimensions and thickness of the test
specimens (under load where specified), with appropriate drawings where necessary;

d) method of mounting, with particular reference to the adhesive, its mass per unit area and bonding
time, and, in the case of floating slab floors, the curing time for the concrete;

28
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number, location and installation time of the loads, where used;

material and dimensions and number of supports of the tapping machine;

a statement as to whether the test specimen suffered visible damage during the test (for example

compaction);

NOTE It is desirable that the tested specimen is retained in the laboratory for subsequent inspection.

h) reduction in impact sound pressure level due to the floor covering under test, as a function
of frequency, the weighted reduction of impact sound pressure level, AL,, and the spectrum

adantati o o [
auJud CALIVUIT LU 11T U
14 LAY

W’

a function
spectrum
w and Cl’r

normalized impact sound pressure level of the bare reference floor used in the test,ag
of frequency, the weighted normalized impact sound pressure level and the.related
adaptation term of the reference floor with and without the floor covering under test: L,

or L, g and Cy.

H.4 Additional information

H.4.1 Improvement with heavy/soft impact

Inst
ISO

all the floor covering, in accordance with requirements¢of*H.3, on a reference floor gpecified in

10140-5:2021, Annex C.

Megsure the maximum impact sound pressure level, L with and without the test floo1| covering.

i,Fmax, j’

NOTE The maximum impact sound pressure level, I is defined in ISO 10140-3:2021, Annex A.

H¥Fmax, j»

Fro
sou
give

M the results of measurements with and without floor covering under test, the reductioh of impact
hd pressure level (improvement of impact'sound insulation), AL, in decibels shall be caflculated as

n by Formula (H.3):

ALr = Li,Fmax,O - Li,Fmax (H-?’)

whére

=)
<

L is the impact sound pressure level of the reference floor without floor coverin

i,Fmax,0 b

L is the@mpact sound pressure level of the reference floor with floor covering.

i,Fmax

H.§4.2 Procedures using a wooden mock-up floor to determine the impact sound
improvement of floor coverings when mounted on lightweight floor constructiops

H.6/2:1 " General

This method applies to all kinds of floor coverings. The results are only applicable to mounting
conditions similar to those used in the test. To ensure that the results are applicable to the actual
lightweight floor, the board material and thickness used in the mock-up floor should be similar to that
of the actual lightweight floor. It is possible that when a different board material and thickness are
used, the results only give an estimate of the improvement on the actual lightweight floor.

NOTE1 There are two sound transmission paths to the receiving room. One is structure-borne sound via the
feet of the top floor and the other is airborne sound from the source room through the concrete slab to the receiving
room. In general, the structure-borne sound dominates, but, in some cases, particularly at high frequencies,
the airborne path influences the result and causes an underestimate of the impact sound improvement of the
structure-borne path. Some lightweight floors have very weak transmission via the structure-borne path, e.g.
floors with independent ceilings or with ceilings suspended on resilient hangers and, in such cases, the results
obtained using this annex can be misleading.
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NOTE 2  The effect of a resilient floor covering depends on the resilience of the floor on which the covering is
mounted. The stiffer the floor, the greater the improvement in impact sound insulation due to the floor covering.
According to H.4.6.1, the floor covering can be mounted on a thick concrete slab, which can be considered as being
infinitely stiff. The results are different if the floor covering is mounted on a lightweight floor. The purpose of
this method is to provide an alternative to H.4.6.2 (for a laboratory where it is not feasible to install a lightweight
reference floor) to simulate the effect of lightweight floor constructions by mounting the floor covering on a
wooden assembly representative of the upper part of a typical lightweight floor construction. This resilient
board is mounted on feet, which in turn rest on a subfloor identical to the heavyweight reference floor. The
resilient board on its feet is designated “top floor” and together with the heavyweight reference floor, designated
“subfloor”, they constitute the “test floor”.

H.6.2.2 Testarrangement

Requirements for the wooden mock-up floor and its installation are given in ISO 10140-5:2021,\Arng

H.6.2.3 Preparation and installation of test specimen

During the
machine. T|
four at cor
with and w

test, the top floor shall be loaded with five weights of 20 kg to 25 kg edch, plus the tap
he positions should be fixed with one weight in the middle of the top floor, and the remai
hers 40 cm from the edges of the top floor. The loads shall be applied-when measuring
ithout floor covering.

fin

oth

Parquet fldors shall cover the whole top floor. Soft floor coverings shalkbe laid loosely on the top fldor.

H.6.2.4 Test procedure

Follow the
tapping m{
floor coven

test procedure laid down in the main body of this annex, but use at least six positions for
ichine. The six positions shall be fixed. The same positions are used with and without
ing. Minimum distance to loads should be apptoximately 300 mm.

the
the

H.6.3 Expression of results

the
The

An example of the form for the expression:gf;results obtained by laboratory measurements of
reduction ¢f impact sound level by a floor Covering according to this annex is given in Figure H.4.
user is allowed to copy this form.

R

e
Laleratory measurements of the reduction of transmitted impact sound by floor coverings
on-a heavyweight or lightweight reference floor

uction of impact sound pressure level in accordance with ISO 10140 (all parts)

Manufacty Product identification:
Client:

Test specil

rer:
Test room identification:
men mounted by: Date of test:

Description of test facility, test specimen and
test arrangement:

Type of reference floor:

Mass of test specimen per
unit area:

kg/
mz
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Curing time: h AL | 1 |
Air temp. in the source °c 50 i i
room: | |
Air humidity in the source % | |
room: 40 i i
Receiving room volume: m3 I I
Frequency | One-third | One-third | |
f octave octave 30
. Lo AL | |
dB dB | |
50 20 | |
63 | |
80 | |
100 | |
125 10
160 I I
200 I I
250 0 ! !
315 | | f
400 | |
500 -10 L Ny L L L |
630 63 125 250 500 1000 2000 4000
800
1000 AL
1250
1600
2000
2500
Key
3150 AL Reduction of impact sound pressure level, in B
4000 frequency, in Hz
5000 / 1 Y o )
1 Frequency range for rating in accordance with ISO
717-2
Rating in accordanc¢é with ISO 717-2:
AL} = dB (ig= dB;Cpy50-2500= dB
These results’are based on a test performed with an artificial source under laboratory condjitions
(enjgineering method) with specified reference floor.
Nojoftest report: Name of test institute:
Date: Signature:
Figure H.4 — Example of form for expression of results
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Annex I
(normative)

Shutters — Airborne sound insulation

I.L1 General

This anney is applicable to windows with shutters.

The quantity determined is the sound reduction index, R, as a function of frequency, for the‘shuttdr in
two conditjons: shutter retracted and shutter extended. The definition of R is specified.in)ISO 1014(-2.

The generdl guidelines in the relevant clauses of ISO 10140-2 shall always be followed.

NOTE 1 he contents of this annex are from EN 14759.

NOTE 2 or a definition of shutter (terminology), see EN 12216.

.2 Testelement

The additignal acoustic performance of the shutter depends on the acoustic performance of the windlow
fitted, on the distance, d, and on the quality of the installation. The test should be carried out ¢n a
complete element with shutter and window.

The test should be carried out in the specific small-sized test opening given in ISO 10140-5, with an
element size of 1,23 m x 1,48 m for the total elementyof window and shutter. Built-in shutters of typg¢s 2,
5 and 6 cap be tested in this opening, assuming that the distance, d, fits the opening. For explanations
of shutter ypes, see L.3.

In cases where this procedure is not reléevant, such as for built-in shutters of type 1, 3 and 4, where
the type apd size of the surroundingtwall can influence the test result and are therefore part of|the
test element, a test arrangement including the surrounding wall should be found. In such cases, a fest
arrangement should simulate the situation in field.
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1.3 Boundary and mounting conditions

The acoustic performance also depends on the type of mounting of the shutter or the built-in shutter
with window in the opening. The following six types of mounting are defined.

a) For a built-in shutter with window (see Figure 1.1):
1) Type 1: the box is behind the lintel;

2) Type 2: the box is inside the opening.

£

|
| i
| Al N
| |
| |

T s

a) Typel b) Type2

Key
a Exterior side.
b |Interior side.

Figure I.1 — Built-in shutter with window
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b) For a built-in shutter (see Figure 1.2):

Key

a

b

34

1) Type 3: the box is fabricated behind the lintel;

2) Type 4:the box is a prefabricated box.

Exterio
Interiol

I side.
side.

N

b) Type 4

Figure I.2— Built-in shutter
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c) For abuilt-on shutter (see Figure 1.3):
1) Type 5: the box is outside the opening;
2) Type 6: the box is inside the opening.

%
%

Q
Q

—T e

N
\

.
.
.

a) Type5 b) Type6 — Internalroll-up c¢) Type 6 — External roll-up

Key
a Exterior side.
b |Interior side.

Figure 1.3 — Built-on shutter

1.4| Test and eperating conditions

1.4 Conditioning

The sound-insulation of certain glazing systems or elements, especially those incorporating laminated
glagsycan be dependent on the room temperature during the measurements. The temperatfire of both
rooms—usedfermeasuringtheseundinswlation—showldbe {20+ 33 CThetestelementd should be
stored for 24 h at the test temperature. In addition, it can be advantageous to make measurements at
temperatures similar to those for which the test element is designed.

1.4.2 Operation

If the test element is intended to be readily openable, it shall be opened and closed at least five times
immediately before testing.
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I.5 Testreport

The requirements for the test report are specified in ISO 1014 0-2. The following additional information
shall also be reported:

a) values of RW(C; Ctr)(shutter retracted) and RW(C; Ctr)(shutter extended);
b) type of shutter (built-in shutter with window, built-in shutter, built-on shutter);
c) type of mounting (type 1, 2, 3,4, 5 or 6);

d) distanger¢;

e) dimenkions of the window for which the test has been performed.
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Annex |
(normative)

Joints filled with fillers or seals — Sound reduction index

] 1 General
. =enera:

Thip annex is applicable to acoustic sealing of slits (with or without fillers) and of gaps or\joinks between
parfs of windows or doors. Fillers are materials to fill in joints, e.g. foam or sealing tape, gaskets (or
seals) are elements to close openable joints, e.g. retractable floor seals or rebate,seals for|doors and
windows.

The general guidelines in the relevant clauses of ISO 10140-2 shall always be-followed. The fjuantity to
be determined is the sound reduction index of joints, R,, per metre of a sealed gap or joint, in|decibels as
a function of frequency.

The sound reduction index of joints (of the slit, s) with sound transmission only through the joint or the
slits evaluated from Formula (J.1):

S,
Ry=1y~L,+10lg~-dB (1)

n
whére

L; 1isthe energy average sound pressure-level in the source room, in decibels (see ISO 1j0140-2);
L, isthe energy average sound pressure level in the receiving room, in decibels (see ISQ 10140-2);
I isthelength of the joint, in meétres;

is the reference area, itrsquare metres (S, = 1 m2);

is the reference length, in metres (I, = 1 m);

A  is the equivalent absorption area in the receiving room, in square metres.

To gchieve a betfersignal-to-noise ratio, simultaneous measurements can be performed on pn element
with enlarged length of the joint.

For|this type of measurement, the influence of flanking transmission through the object if]f which the
slity are present can be very important, so the maximum sound insulation of the test arrangement
requires measurement, e.g. by sealing the test joint on both sides with elastic sealant, leading to R ..
Unless this value is 10 dB higher than the measured value, the measurement results require correction
for this flanking transmission.

Test R when the test arrangement is prepared.

s,max

The sound reduction index of joints (of the slit) R, shall be calculated according to the rules of
[SO 10140-2:2021, A.3, using Formula (J.2):

R, :—101g[10—Ré/1° ~10 Rsmax/10 } dB (.2)

where R] is the sound reduction index measured with the test element in the test opening, in decibels.
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If the difference R

S,max

-R, isless than 6 dB in any of the frequency bands, the correction shall be 1,3 dB.

If rjis larger than Ry, — 3 dB, the lower limit of the sound reduction index R; may be setas R The

s,max’
resulting number shall be presented in brackets and expressed as a minimum value, e.g. (R > 50,4 dB).

The single number ratings are determined in accordance with ISO 717-1. If for one or more frequency
bands the result is larger than Ry ., — 3 dB, the single number rating is also determined with an
infinitely high sound reduction index for those indicative bands. If that result differs by more than 1 dB

from that first directly determined, the single number ratings shall also be presented in brackets.

The values

which are evaluated can be used directly to compare products (e.g. fillers or sealings) o

for

the detern
length of ja

Besides th
summarizg

J.2 Test

J.2.1 Ge

The design
is an impo
around the
give advice

The length
50 mm.

J.2.2

The test e
measurem
a length o
gaps or joi
width, b, is
normally b
as given in

Illgstration 1 — Gaps between windows and doors

ination of the sound insulation of composite elements, taking into account the appropr
ints.

e measurement results for well-described situations, this annex also presents’a metho
results in a more global way, suitable for use as input data for prediction methods.

element

neral

of the joint to be tested should be similar to the applicatiop-bécause the geometry of the j

iate

1 to

bint

tant parameter for the sound insulation of joints. For this;, the design of the environ

with the description of examples for test elements.

of the joint shall be greater than 1 m and the«width of the joint shall be no greater t

ement shall have a high sound reduction index, R ., in order to be able to get reli
bnt results in the relevant part df the frequency range. The gap or joint under test shall
at least 5,0 m with a uniform. cross-section; this total length may be the sum of sev|
hts. For comparisons, the cfoss-section shall comply with Figure ].1 where the relevant
also defined. Additionally-0ther shapes can be applied, if relevant. These requirements
e fulfilled by using the specific small test opening as defined in this document, with a p
Figure ].2.

test element (filler or sealing) strongly depends on the.application and this clause canntt

ent
nly

han

hble
ave
eral
gap
can
hnel
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millimetres

Key

Wit

2 mim and 4 mm), this profile can also:Be/adapted to double sealing systems (see Figure ].2).

As :
cas
secf

Det
sea
ave

NO']
achi

Dimensions in
1 b
m
N
m
< \ < N

movable panel
frame
variable gap width

Figure ]J.1 — Cross-section of gap with definition of gap width

h additional wood strips of identical dimensions (23 mm x 23 mm, with gap tolerancg

in example, Figure ].2 gives a test element in the specific small test opening, where the f
bment consists of steel sandwich plates of thickness 2 mm and a rectangular wooden fran
ion 54 mm x 90 mm, the cavity being filled with mineral wool of surface density 40 kg/1

brmine the gap width at a minimum of four positions, evenly distributed over the tote
ing. The results-shall not deviate by more than 0,3 mm, otherwise readjust the moy
Fage value is denoted as gap width, b.

E Withithis construction, a maximum sound reduction index of R
eved.

C,,) = 60(-5; -1

s,max,w(C;

s between

anel in the
e of cross-
h2.

1 length of
nting. The

) dB can be
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Dimensions in millimetres

=1/3

=2/3

1500

1250

Key

1 adjustaple clgsihg mechanism, e.g. a steel plate with hole, screw and thumb-nut
2 frame 7(nm x 139 mm

3 frame 54 mm x 90 mm

4  sandwich panel

Figure J.2 — Illustration of a test element in the specific small test opening

J.2.3 Illustration 2 — Test element for slits and gaps

For determination of the sound insulation of joints, a test opening according to the procedure for small
elements in Annex E is required. A convenient way to carry out tests of the sound insulation of joints is
to use the specific small-sized test opening for glass tests in accordance with ISO 10140-5:2021, 4.3.4.
For this purpose, a highly sound-insulating element should be prepared, leaving a small opening of, for
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example, 1 200 mm x 120 mm (see Figure ].3). In this opening, the geometry of the joint to be
be designed.

r—A
T
N
A L
— ==
=
=1
i
Ay
O_J
{ d
Key
d |depth
h |height
[ |length
a

Opening for test element.

sound insulation

]J.3| Boundary and mounting conditions

J].3.1 General

Theg boundary and mounting conditions shall be applied before installation.

Becpuse the geometry of the joint is an important parameter for the sound insulation of joi
boundary andimounting conditions depend on the application, this subclause can only d
advijise on typical examples of test elements.

J.3.2~_ Hlustration 1 — Geometry of a joint to test fillers in a cassette

tested can

Figure J.3 — Illustration of preparation of a test opening for joints in an element with high

ts and the
iscuss and

For the measurement of the sound insulation of joints from fillers, two elements can be arranged one
upon the other. The width and the geometric details of the joint shall be adapted to the requirements
of the construction to be tested, e.g. width of the joint, b = 10 mm or b = 20 mm; depth of the joint,
d = 50 mm or d = 100 mm. The filler to be tested is applied in the joint between the two elements.
The overall dimensions should allow the cassettes to fit into the opening of the highly sound-insulating

element (see Figure |.4).
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Key
b  width df the joint
d  depth df the joint
h  height ¢f both elements and filler
[ length ¢f the joint

Figure ].4 — Example of a designed joint element for fillers

J.3.3 Illystration 2 — Geometry of a joint to test gaskets

For the mepsurement of the sound insulation of joints closed with sealings or gaskets, it is necessarjy to
replicate the usual construction of the seal mounting, e.g. a rebate-of doors. Within such measurements,
single pargmeters of the joint (e.g. width) can be varied (see Figures |.5 and [.6).

L

receiving room
source room

sealing to the test rig

sealing (test element)

1
2
3
4  lead-covered door leaf section
5
6 door frame, lead-covered

b

gap width

Figure J.5 — Illustration of a test arrangement for rebate seals for doors (vertical section)
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LY 0N U A W

Fi

1 2
a) Vertical section
6
A\\
% 7
1 / 2
W
b) Horizontal section
receiving room
source room
lead-covered door leaf section, with mounted floor seal
floor seal, the test elenient
floor covering
rebate
lead bonding‘door frame

Air gap.

bure'].6 — Illustration of a test arrangement for floor seal in horizontal and verticd

11 section

J.4

Test and operating conditions

The test and operating conditions shall be applied after installation.

The test can be performed for specific slits, gaps or joints, with or without fillers.

For variable slits, as with openable windows or doors, the test shall be repeated for the following gap

wid

th:

a) b, the nominal gap width as given by the manufacturer — if unknown b, = 5 mm is to be taken;
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