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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
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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ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
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The commiittee responsible for this document is ISO/TE€ 43, Acoustics, Subcommittee SC 2, Buildling

acoustics.

This secon
revised.

Italso inco

ISO 10140
of sound in!

— Part1;
Part 2:
Part 3:
Part 4:

Part 5;

 edition cancels and replaces the first edition (ISO 10140-1:2010), which has been technicg

'porates the Amendments SO 10140-1:2010/Amd 1:2012 and ISO 10140-1:2010/Amd 2:2

bulation of building elements:

Application rules for specific products
Measurement pf.dirborne sound insulation
Measurement of impact sound insulation
Measurément procedures and requirements

Requirements for test facilities and equipment

ally

)14,

consists of the following pdrts, under the general title Acoustics — Laboratory measurement
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Introduction

1SO 10140-1:2016(E)

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

(see Table 1).

This part of ISO 10140 specifies the application rules for specific elements and products, including
specific requirements for preparation, mounting, 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 part of ISO 10140, it is possible to apply ISO 10140-2

and| ISO 10140-3. ISO 10140-4 contains basic measurement techniques and processes.-I§0 10140-5
confains the requirements for test facilities and equipment. For the structure of ISO 10140|(all parts),
see|Table 1.
ISO| 10140 (all parts) was created to improve the layout for laboratory mreasuremerts, ensure
confistency and simplify future changes and additions regarding mounting cenditions of test elements
in laboratory and field measurements. It is intended for ISO 10140 (all part§)\to present a wlell-written
and|arranged format for laboratory measurements.
It i intended to update this part of ISO 10140 with application rules for other productg. It is also
intgnded to incorporate ISO 140-18 into ISO 10140 (all parts).
Table 1 — Structure and contents ofdS0'1014.0 (all parts)
Relevant
part of Main purpose, contents and use Detailed content
130 10140
[S0|10140-1 |Itindicates the appropriate test procedure Appropriate references to 1ISO 10140-P and
for elements and products. For certdin types [ISO 10140-3 and product-related, spe¢ific and
of element/product, it can contain additional |additional instructions on:
and more specific instructionsabout o ifi it Q
quantities and test elementsize and about specilic quantities measured;
preparation, mountingand operating — size of test element;
conditions. Where no.specific details are — bound d . ditionk:
included, the general.guidelines according oundary and mounting conditions;
ISO 10140-2 and TSO 10140-3. — conditioning, testing and operating
conditions;
— additional specifics for test report
[S0[10140-2 |It gives-acomplete procedure for airborne — Definitions of main quantities megsured
sound insulation measurements —G 1 i db d diti
atdording to 1SO 10140-4 and ISO 10140-5. eneral mounting ahd boundary conditions
For products without specific application — General measurement procedure
rules, it is sufficiently complete and general .
for the execution of measurements. However, | Data processing
for products with specific application rules, |— Test report (general points)
measurements are carried out according to
ISO 10140-1, if available.
ISO 10140-3 |It gives a complete procedure for impact — Definitions of main quantities measured
sound insulation measurements accord- _ General . dbound diti
ing to ISO 10140-4 and 1SO 10140-5. For eneral mounting and boundary conditions
products without specific application rules, |— General measurement procedure
it is sufficiently complete and general for .
the execution of measurements. However, — Data processing
for products with specific application rules, |— Test report (general points)
measurements are carried out according to
ISO 10140-1, if available.
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Table 1 — (continued)

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

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 accordingto | Frequency range
ISO 10140-2 and ISO 10140-3 or facility quency rang
qualifications according to ISO 10140-5. Much|— Microphone positions
of the content is implemented in software.
— SPL measurements
= Avprnging space and time
— Correction for background noise
— Reverberation time measurements
— Loss factor measurements
— Low-frequency measurements
— Radiated sound power by-velocity
measurement
ISO 10140-p |It specifies all information needed to design, |Test facilities, design.criteria:

volumes, diméensions;
flanking€rahsmission;

laboratory loss factor;

maximum achievable sound reduction ind
reverberation time;

influence of lack of diffusivity in the
laboratory.

Test openings:
— standard openings for walls and floors;

— other openings (windows, doors, small
technical 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
insulation improvement;

1. £ £
— LUITTSPUITUITE TTITTTIILT PTTTUTITIATIILE CUT

es.

Vi

© ISO 2016 - All rights reserved



https://standardsiso.com/api/?name=cba2dd6ef1404b5654b0d0a0415fb45d

INTERNATIONAL STANDARD

ISO 10140-1:2016(E)

Acoustics — Laboratory measurement of sound insulation

of

building elements —

Part 1:
Application rules for specific products

1

Thi
det

qualntities and additional test information for reporting. The general preeedures for aiy
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Scope

5 part of ISO 10140 specifies test requirements for building elements and .productg
hiled requirements for preparation, mounting, operating and test conditions;-as well as

act sound insulation measurements are given in ISO 10140-2 and ISO 10140-3, respectiv

Normative references

following documents, in whole or in part, are normativély referenced in this docume

717-1:2013, Acoustics — Rating of sound insulatiow in buildings and of building elements
orne sound insulation

717-2, Acoustics — Rating of sound insulation in buildings and of building elements — Pal
nd insulation

10140-2, Acoustics — Laboratory measurement of sound insulation of building element
surement of airborne sound insulation

10140-3:2010, Acoustics - baboratory measurement of sound insulation of building €
E 3: Measurement of impact sound insulation

10140-4:2010, Acoustics — Laboratory measurement of sound insulation of building €
E 4: Measurement procedures and requirements

10140-5:20105 Acoustics — Laboratory measurement of sound insulation of building €
E 5: Requirements for test facilities and equipment

10140=5:2010/Amd 1:2014, Acoustics — Laboratory measurement of sound insulation
hents ¥— Part 5: Requirements for test facilities and equipment — Amendment 1: Rainfall sou

ISO

including
applicable
borne and

ly.

nt and are

spensable for its application. For dated references, ofily ‘the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.
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— Part 1:

t 2: Impact

— Part 2:
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lements —

lements —

of building
nd
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acoustics — Part 1: Sound insulation

ISO 16940, Glass in building — Glazing and airborne sound insulation — Measurement of the mechanical

imp

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
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3 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
requirements regarding preparation, mounting and operating conditions, and conditioning are given in

based on available knowledge and practice. The preferred structure of annexes is specified in Clause 4.

NOTE For products which are not covered by Annexes A, B,C,D, E, F, G, H, I, ] or K, a new annex can be added,

When testing in accordance with ISO 10140 (all parts), this part of ISO 10140 shall always be checked for
requiremeftsrelating to specific elements and products. The basic conditions specified in [SO 10140-2
or ISO 10140-3 shall always be followed.

4 Structure of application rules for specific products

To extend gr update the Annexes A, B,C,D, E, F, G, H,I,] and K, or to prepare a new annexwith applicafion
rules for specific products, the required contents are listed below. For some elements or prodiycts,
certain items might not be relevant. The purpose is to describe boundary, thounting and operafing

conditions|for specific elements, products or groups of products.

—-

a) Applicption:
1) definition of the element/product it applies to;
2) quantities measured (if needed);
3) reference to test method(s).

b) Testelpment:

1) si

—

4e of the test opening and the test elemeht;
2) number of test elements.
c¢) Boundpry and mounting conditions,(should be applied before installation):
1) bdundary conditions, e.g. filler wall, element boundaries;
2) mg@unting positions;
3) installation of the-tést element in the test opening.
d) Testand operating.conditions (should be applied after installation):

1) operating-¢onditions, e.g. open/close before test;

2) copditioning/curing/drying;

3) loading;
4) environmental conditions.
e) Testreport.

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

2 © IS0 2016 - All rights reserved
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Annex A
(normative)

Walls — Airborne sound insulation

General
=enera:

For
leaf]

The
isg
The

A.2
Thd

A3

The
infl
par
the

walls and other partitions, ISO 10140-2 is applicable. This annex is applicable to lightw
partitions, such as those constructed of gypsum boards.

quantity determined is the sound reduction index, R, as a function of frequengcy. The def]
ven in [SO 10140-2.

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

Test element

test opening for walls should be approximately 10 m2.

Boundary and mounting conditions

sound reduction index of lightweight twin leaf*partitions (e.g. twin leaf gypsum boayj

hmeters include the niche depth and the pesition of the partition in relation to the acous
test aperture.

X

RRRRRRRRAKK

1 0000020202070 00 20 20 20 20 0 20 20 20 20 20 Y0

IR,

reight twin

inition of R

ed.

d walls) is

lenced by the mounting conditions in the ¢€st opening of the laboratory. Important installation

ic breakin

Key
1
2
3

P

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

© ISO 2016 - All rights reserved
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acoustic break of the laboratory, but 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 Testand operating conditions

The test arld operating conditions are given in ISO 10140-2.

A.5 Testreport

The test report is given in ISO 10140-2.
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Annex B
(normative)

Doors — Airborne sound insulation

General
=enera:

Thi

The
isg
The

NOT

B.2

For

is the area of the opening in the filler wall required to accemmodate the door.

B.3
The
the
inst
B.4
The

B.5
The

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

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

general guidelines in the relevant clauses of the basic ISO 10140-2 shal] always be follow

E For a definition of door, see ISO 1804 and EN 12519.

Test element

most doors, a test opening with an area of less than 10 M2 is needed. The area of the test

Boundary and mounting conditions
test opening for doors shall be arranged such that the lower edge is situated near to
floor of the test rooms and such that conditions in the building are reproduced. The dd
alled for test such that it can be opened and closed in a normal manner.

Test and operating conditions

door shall be opened and-closed at least five times immediately before testing.

Test report

test reporti9given in ISO 10140-2.

inition of R

ed.

element, S,

the level of
or shall be
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C.1 General

Annex C
(normative)

Windows — Airborne sound insulation

This anney is applicable to windows.

The quanti
is given in

The geners

NOTE i

C.2 Test

The prefer
small-size

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

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

| test opening described in ISO 10140-5, but variations' from this size can be necessar

recogniti

the openin

C.3 Boundary and mounting conditiohs

The install
in practice
shall have

htion of a window assembly shallbe as similar as possible to the method which would be u

different depths, preferably‘inh a ratio of about 2:1, unless this conflicts with the partic

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

element

ed dimensions of the test opening for a window are 1 25¢. mm x 1 500 mm as for the spe

ive of the assembly used in practical circumstances. For windows, the area, §, is the arg

When the window is mounted in the test opening, the niches on both sides of the wind

of R

ific
y in

on of national building practice. For windows, the test opening may be staggered as shgwn
in 1SO 103:40—5:2010, Figure 3. In the case of a window(assembly, dimensions may be choser
represent

b in the filler wall required to accommodate(the test element.

as
a of

sed
DWS
1lar

design of the window. However, it is expected that results obtained with niche depths of different raftios

would diffé

The gap be
mounted i
and made
instructior

If the test 4

it can be oprened and closed in a normal manner.

I.

S.

lementis intended to be readily openable, it shall be installed for the test in such that a

tween the window*and the test opening (about 10 mm to 13 mm around the window when
h the test opéning) should be filled with absorbing material (for example mineral w
airtight using an elastic sealant on both sides or in accordance with the manufactu

bol)
er’s

vay

C.4 Test and operating conditions

C.4.1 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 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.

© ISO 2016 - All rights reserved
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C.4.2 Operation

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

C.5 Testreport
The test report is given in [SO 10140-2.

© IS0 2016 - All rights reserved 7
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D.1 General

Annex D
(normative)

Glazing — Airborne sound insulation

This anney is applicable to glazing.

The quanti
is given in

The geners

NOTE i

D.2 Test
The dimen

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

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

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

element

sions of the test opening for glazing shall be 1 250 mim x 1 500 mm with an allow

tolerance

the test opning shall be staggered on both sides and on the top by a distance of between 60 mm
65 mm. The glazing shall be mounted in the smaller openifig’as shown in Figure D.1. For glazing,
area, S, is the area of the opening in the filler wall required to accommodate the test element.

The specific small-sized test opening described in [S0:10140-5:2010, Figure 3, fulfils these criteria,
a test openfing in accordance with ISO 10140-5:2010) 3.3.2, shall be used.

NOTE
comparison|

D.3 Boundary and mounting.conditions

The glazin
different d
of the test
below. To f
between t}
cover not n

n each dimension of +50 mm, preferably maintaining‘the same aspect ratio. For glaz

etails of the measurement conditions.for glazing are prescribed in order to ensure the best posj
between results obtained by different laboratories.

b shall be installed into the test opening such that the niches on both sides of the pane h
bpths with a ratie ef2:1. A gap of about 10 mm shall remain between the pane and the re

x the glazing/tWo wooden beads (25 mm x 25 mm) shall be used (see Figure D.1). The sy
e glazing-and the wooden beads shall be filled with putty about 5 mm thick. The beads s
hore than¥l5 mm and not less than 12 mm of the glass?.

The putty
test openi

used for filling the 10 mm gap between the perlmeter of the glazmg and the reveal of

of R

hble
ing,
and
the

and

ible

ave
real

opening. This‘gap shall be filled with a type of putty, which shall be tested as described

ace
hall

the

the

following test method A smgle soda llme/sﬂlca glass pane (float, den51ty 2 500 kg/m3 modulus of
elasticity E = 7 x 104 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=31,3 dB;

2000 Hz: R= 35,6 dB;

1) 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.

8 © IS0 2016 - All rights reserved
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2500 Hz: R=39,2dB;

3150 Hz: R=429dB.

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 S?) has been shown to fulfil these conditions.

The sound 1nsu1atlon measured fora type ofglazmg does not necessarlly represent the sound insulation

to dbtain 1nformat10n on the sound 1nsu1atlon of the window and not only the glazmg

Key

AW N R

Dimensions in

0
N “ AN _
SEREN[5IN\§ -
5 ™4
6

=10 25 =5
compressible’seal 5 Dputty
mineral weal 6 glass pane
wall 7  resilient material (acoustically reflective
wobden beading

NO

E

rhisrigure shows (as an example) a double-glazed pane installed directly 1nto the (smalle

of a double-filler wall (for more details, see ISO 10140-5:2010, 3.3.2).

Figure D.1 — Example of installation of glass pane

ed as well

millimetres

r) aperture

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.
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D.4 Test methods

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
part of ISO 10140, be adopted.

Some varigtion in panel size, etc., to those in ISO 10140 (all parts), may be necessary for the tesfing
of glazed assemblies, i.e. glass blocks, paver units, channel-shaped glass, structural sealant/glazing
and structural assemblies, in order to include a valid representation of all their features) Acoustic
measuremgents of the performance of these products shall be made on assemblies or arrays‘of them and
not of indiyidual elements. Factors which influence testing are size, jointing, etc.

Test reports on the sound insulation of glazing shall be obtained from measurements made under|the
conditions|specified in ISO 10140 (all parts) or, as closely as possible, for some, unconventional gjass
products or assemblies, as acknowledged above. In all cases, constructionalcdetails shall be inclugled,
with statements, where appropriate, of:

a) type of glass;

b) glass thickness(es);

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

d) gasfilling - type and concentration;

e) edge seal profile, edge seal materials and edge seal components;
f) forlanjinated glass, glass/plastics sheet material/interlayer build up - type, thickness(es) and numper;
g) for lampinated glass, the specimen temperature;

h) description of the particular mounting conditions for assemblies of glass blocks, pavers units,
channgl-shaped glass, structurdl sealant glazing and structural assemblies due to the necesgary
deviatjon from the prescribed\canditions of ISO 10140 (all parts).

D.4.2 Reference curves

D.4.2.1 (eneral

These shal| be detexmined by measuring two reference insulating glass units (IGU) as defined in D.4{2.2
and D.4.2.4. Reference curves shall be determined when the test equipment is set up and then chedked
at least ongea-year or before each new glazing measurement.

In case of doubt concerning the results obtained using the reference IGUs, then a specimen of single
glass, i.e. 10 mm float glass in accordance with EN 572-1 and EN 572-2, shall be measured to check
repeatability.

D.4.2.2 Reference IGU 6(16)6

The sound reduction index (SRI) of a reference 6(16)6 IGU, as described in Figure D.2, shall be in the
range as given in Table D.1.

10 © IS0 2016 - All rights reserved
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Table D.1 — Sound reduction index of the reference IGU 6(16)6

Wh

acc

D.4
Thd
The

Figyire D.3.

NOT

Frequency Min. value Max. value

Hz Rmin, i Rmax,i
dB dB

100 20,0 25,3
125 159 21,5
160 179 21,1
200 17,3 19,7
250 197 229
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 37,8 397
1600 36,6 38,4
2000 31,7 33,7
2500 31,5 33,0
3150 349 374

iracy of +0,1. Formula (D.1) shall be used:

16 0~ if Rmin,i < Ri < Rmax,i

R , <6,0dB with R, , =R .. —-R, if R, <R

=1 1,A min,i i, | min,i
if Ri >R

i~ "“max,i max, i

2.3 Reference IGU 10(16)44-2 laminated glass with acoustic interlayer S
SRI of a reference IGU made up of 10(16)44-2 shall be in the range as given in Table D.2.

laminated glass.being manufactured with an acoustic interlayer S. The IGU is dg

E1 Alaminated glass make up designated 44-2 means 2 x 4 mm glass and 0,76 mm interlayer

bn the absolute deviations between the numbers“in Table D.1 and the measured vallies, R;, are
sunmpmed, then the total deviation cannot exceed_6,0 dB. All calculations shall be undertak

en with an

(D.1)

scribed in

© ISO 2016 - All rights reserved
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Table D.2 — Sound reduction index of the reference IGU 10(16)44-2 laminated glass with

acoustic interlayer S

When the
summed, t
accuracy o

Criteria sh

NOTE2
by taking th

Frequency Min. value Max. value
Hz Rmin,i Rmax,i
dB dB
100 25,4 31,5
125 21,2 279
160 25,7 29,4
200 27,5 30,4
250 32,4 36,4
315 32,6 35,8
400 37,3 40,4
500 39,7 42,8
630 42,3 45,0
800 43,9 46,4
1000 43,6 45,8
1250 43,3 46,2
1600 45,7 48,1
2000 479 51,0
2500 489 51,9
3150 49,4 52,0

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

are

hen the total deviation cannot exceed*6;0 dB. All calculations shall be undertaken with an

f +£0,1. Formula (D.1) shall be used.
h11 be fulfilled for both referenceGUs.

'hese data are issued from aTgund robin concerning 22 laboratories. The values have been obta
e average value * one staridard deviation.

In accordance with ISO 12999:%:2014, Clause 7, single number uncertainties may be taken fro

dedicated }

Expanded
following:

ound robin. Fordeclaration of glass products k = 2, two sided shall be used.

uncertaintie€sfor declaration of performance of glass products defined that way are

Ry 1,2
Ry+C 1,2

ned

m a

the

EXAMPLE

Ry (G Cur) =

Ry + Cer 1,5

The airborne sound insulation of a glass product will be designated as:

33(-2; -5) dB;

Rw = (33,2 +1,2) dB (k = 2, two-sided);

Rw+ C=(31,3+1,2)dB (k= 2, two-sided);

Ry + Cir = (28,3 +1,5) dB (k = 2, two sided).

12
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D.4.2.4 Maximum standard deviation of repeatability

Maximum repeatability will be in accordance with ISO 12999-1.

7 7

/

1— | # 7

/

5\

Key
glass pane: float of nominal thickness of 6 mm

spacer bar: aluminium of nominal thickness of 16 mm
air space of nominal thickness of 16 mm

inner seals: butyl

U s W N

outer seal: polysulfide

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

7 At

7/
1\7\‘/ 4\2
Z
s |~
~ A,
7
: 7
%] 75

Key
1 |glassipane: 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
thitkness of 076 mm

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

N U1 S~ W

outer seal: polysulfide

Figure D.3 — Description of reference insulating glass unit IGU 10(16)44-2, laminated glass
with acoustic interlayer S, air filled
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The acoustic interlayer S mentioned in Figure D.3 shall have a measured loss factor of the first mode of
the beam above or equal to 0,25 when evaluated in accordance with ISO 16940.

NOTE For detailed description of glass products and glass components, see ISO 20492 (all parts), ISO 12543-1
and ISO 16293-2.

D.5 Testreport

The test report given in ISO 10140-2 shall be used.

14 © IS0 2016 - All rights reserved
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Annex E
(normative)

Small technical elements — Airborne sound insulation

General
=enera:

Thi
tha

The
per

Thd

For
of t
the
for
eny|
sho

E.2

E.2

Ensg
con

Thd
lead
oft

In d
eith
and

Wh
diff
any|

5 annex is applicable to small technical elements, for instance air intakes and other eleme
n 1 m2, such as profiles and shutter boxes.

acoustic performance of the element is expressed in the element-normalizedlevel diffe
unit, as defined in ISO 1014.0-2.

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

small technical elements, the sound reduction index is less suitable-as a descriptor becau
he test element is not normally well defined and the performance is not necessarily prop
area of the test element. Therefore, the performance is expréssed as a normalized level
a specific unit. Furthermore, due to the small dimensions and mounting conditions,
ironment around the test element and nearby objects.can have a large influence on the
11d therefore be carefully specified.

Test element

1 General

ure that the test element is installed in a manner representative of field practice us
hections and sealing conditions at;the perimeter and at joints within the unit.

building elements are small.and, in combination with the spatial variations of the sound
s to significant dependericy on their position; it is therefore recommended more than o
he test element be used (see E.2.2).

rder to achieve aréalistic wall thickness around the element, it may be practical or ng

E.2.4).

en a small building unit is mounted near one or more reflecting planes, the sound transn
br appréeciably from that obtained when the unit is mounted through a partition, but
adjeining room surface. Therefore, mount the equipment selected for testing through th

hts smaller

rence, Dy e

ed.

se the area
ortional to
difference
the direct
results and

ng normal

fields, this
he position

cessary to

er increase or deCrease the thickness of the partition wall in the area around the elementt (see E.2.3

hission can
pway from
e partition

in g

ositions 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

ang

E.2

les to the partition wall, as described in E.2.5.

.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 one corner.

NOTE

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.

©IS

02016 - All rights reserved
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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/m2 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 hy locally reducing the thickness using panels This shall

be done in pccordance with Figure E.1.

£ 7
/%\: o

\33

Key

1 partitign between test rooms
2 testelement

3 auxilialfy transition panels

a

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

The follow|ng relations shall hold:
a) >08m;
b) [ >0,4m;ifl; >0,5m in every-direction, no smooth transition of thickness is necessary;

c) a<30f1.

E.2.5 Ceptral, cornerand edge positions

E.2.5.1 BEquipmentused away from walls

Install equjpment mounted through a partition but normally located away from an adjoining wall, floor
or ceiling in-s4 raRer-thatne-partis—within 1,00 a-surtaceatrightangle he-mourting
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.

16 © IS0 2016 - All rights reserved
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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 pqnn]c are the same in both rooms.

Thd mass per unit area of the panels shall exceed 7 kg/m2. Above 100 Hz, the souhd jpbsorption
coefficient shall be less than 0,1.

Sea| the connections between the panels and the partition wall with, for examplefaheavy adhesive tape.
As the mounting of additional panels to the partition wall can influence its transmission charfcteristics,
include the various panel arrangements in the measurements of the flankingtransmission.

Dimensiops in metres

/

\

Figure E.2/~'Drawing indicating simulation of a corner position by attaching reflectiyve panels
atright angles to the partition wall mounted in the test opening

E.3 Boundary and mounting conditions

E.3.1 Transfer air 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 transfer air 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.

© IS0 2016 - All rights reserved 17
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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
least 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

surface at

right angles to the partition and according to the manufacturer’s directions. Incl

ude

accessorie

Install the
the received

Soundprodfing accessories used in installations through partition walls are often available in racew
‘tical sealing and insulating properties of such soundproofing accessories; it is recommenjded

To test pra

that the ra
NOTE ]

If the edge
as the duct]

E.4 Tesl

For transfe
is operated
among the

E.5 Tesf
The testre
a)

b) adeta
install

a detai

normally used. Install these accessories according to the manufacturer’s instructions;

Lest element with an exposed continuous duct length of at least 2 m, both in the soureeé an
r room. Provide the exposed duct ends with standard end covers.

reway be filled to its rated capacity with cables.
'he acoustic performance can vary with the number of cables.

mounting is simulated with additional panels, ensure that thie panel length is at least as I
length.

and operating conditions

in a specified manner typical of normal usage. The fully open condition should be inclu
tests.

report
port is given in ISO 10140-2. The following additional information shall also be reported
led description of the corhers or edges used, being normally available or simulated;

led description of tHe methods used to increase or decrease the wall thickness in orde
the test element,

d in

ay’s.

ong

r air devices, if the device is provided with some\air-flow control, ensure that the equipnjent

ded

I to
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Annex F
(normative)

Floors — Airborne and impact sound insulation

General
Fenera:

Thi
The
imp
ISO
The

F.2
Thd

F.3

Follow the guidelines given in ISO 10140-2 and ISQO, 10140-3.

F.4

Follow the guidelines given in ISO 101402 and ISO 10140-3.

F.5
Thd

5 annex is applicable to floors.

quantity determined is the sound reduction index, R, as a function of frequency.or the pormalized
act sound pressure level, Ly, as a function of frequency. The definitions of\R'and L, afe given in
10140-2 and ISO 10140-3, respectively.

general guidelines in the relevant clauses of ISO 10140-2 and 1SO 10140-3 shall always b followed.

Test element

test opening for floors should be between 10 m?2 and 20 m32,

Boundary and mounting conditions

Test and operating conditions

Test report

test report is given in ISO 10140-2 and ISO 10140-3.
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Annex G
(normative)

Acoustical linings — Improvement of airborne sound insulation

G.1 General

This anney is applicable to acoustical linings on walls and floors.

The quanti
the differe

y determined is the sound reduction improvement index, AR, in decibels, which'is define
hce between the sound reduction indices of the basic element with and withgut the lining

each one-third octave band:

AR = Ry

The geners

NOTE1 1]
transmissiol
yields the s

NOTE 2
structures,

’

NOTE3 1
for the com
buildings fr

vith — Rwithout

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

'he sound reduction improvement of a lining can be different for direct and flanking sg
n, as well as for airborne and impact sound excitation. The method described in this part of ISO 1(
und reduction improvement for direct airborne sound transmission.

'his annex does not deal with the sound reduction iniprovement by linings on flexible lightwe
such as timber frame floors or double-leaf gypsum beard walls.

'he sound reduction index of walls/floors and acoustical linings are characterized separs
parison of products. In addition, the European calculation model for the acoustic performang
pm the performance of elements distinguishes the sound reduction index of a wall (or floor) and

improvement of the sound reduction index by an additional lining. The laboratory measurement of this sq

reduction in

G.2 Test
The test el

Correspon
shall be us|
which an a

Characteri
structure t
larger thary

hprovement is the subject of this annex.

element

ling to the applieation of the lining, the constructions specified in ISO 10140-5:2010, Anne
ed as standard basic elements. The basic element is defined as the wall or ceiling (floor
dditional lining is fixed (see ISO 10140-5:2010, Annex B).

ying a lining alone requires that its acoustic performance be independent from the b

ement (i.e. the acousticallining) and the basic structure shall cover the whole test openirg.

 as
for

und
140

ight

tely
e of
the
und

0 which'it is fixed. This is fulfilled when the mass per unit area of the basic structure is

the measured-freqs aRge—and seSser ol g and ba !
is weak. If the actual situation differs from these conditions, the effect of the lining is to some extent

fure

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)

20

In all cases, the lining shall be applied to either a heavy massive wall of about 350 kg/m2 with
its critical frequency around 125 Hz or to the standard concrete floor in accordance with
ISO 10140-5:2010, 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 according 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)

G.3

Thd
par
and|

labgratory shall be sufficiently heavy (for details, see ISO 10240-5) or there shall be a struc

int
rigi

G.4

The
red
eith
tim
Altg
of t

For
3d

G.5
The

a)

1SO 10140-1:2016(E)

If the performance of a lining on a lightweight solid wall is of interest, a standard lightweight
wall of about 70 kg/m2 with a critical frequency around 500 Hz shall be used in accordance with
[SO 10140-5:2010, Annex B. The results shall be given as a frequency spectrum and as a single-
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 basic
constructions. However, using the weighting procedure in this annex, the influences of the
particular test facility and basic construction on the single-number ratings are minimized, thus
making the results comparable between different laboratories.

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

properties of the basic element are available in this case, single-number results can ¢on
in terms of the direct difference between the weighted sound reduction indices with a
lining (subsequently called “direct difference of the weighted sound reduction|indic
improvement values include the particular features of the laboratory and the basic elg
allowing a comparison of different linings under these particular conditions,

hd without
ps”). These
ment, thus

Boundary and mounting conditions

lining shall be mounted to the basic element as in practice. The lining shall be linked to t
s of the laboratory as in practice, but there shall be no strongicoupling between the ba
the lining via the edges of the laboratory flanking eleménts. Either the flanking p

he flanking elements, positioned between the basic element and the lining, or the lining, {

dly fixed along its edges to the flanking elements (i.et\use a flexible sealant where necess

Test and operating conditions

curing period of the lining and its fixing shall be long enough to reach final conditions.
iction index of the basic element shall not change during the two measurements, he

b interval. For masonry and concrete, this requires a curing period of not less than t

rnatively, the time lag betweehn.the two sound reduction measurements shall not excee
he curing time elapsed befere‘the first measurement.

pfter the end of construction of the concrete or masonry basic element.

Test report
test reportis given in ISO 10140-2. The following additional information shall also be re

a detailed description of the basic element (dimensions, mass per unit area, materia

b)

d)

©IS

of fixing into the test facility (boundary conditions of the element) and a refere

he flanking
bic element
hrts of the
ural break
hall not be

hry).

The sound
ce it shall

er be at its final condition or the twio 'measurements shall be carried out within a sufficiently short

wo weeks.
| one-third

example, when the two'measurements are carried out within 1 d, they can be started ngt less than

ported:

Is), details
hce to the

corresponding standard basic element from ISO 10140-5:2010, Annex B, or a statement t
one of the standard basic elements;

a detailed description of the lining and its fixing to the basic element;

atitis not

Rwith, Rwithout and AR as specified in G.6. For standard basic elements in accordance with
[SO 10140-5:2010, B.2, B.3 and B.4: ARy, A(Rw + C) and A(Ry + Ctr) as specified in G.6, with an index
in accordance with G.6.1.2 and G.6.1.3, indicating the basic element used. For other basic elements:
ARy, direct; A(Rw + C)direct and A(Rw + Cir)direct in accordance with G.6.1.3, without any further index
for the type of basic element;

the total loss factor of the basic element with lining, if measured, as a table of one-third octave
band values.
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G.6 Additional information

G.6.1 Single-number rating for improvement of sound reduction index by linings

G.6.1.1 General

All results of Ryith, Rwithout and AR shall be given as one-third octave band levels to one decimal place.
If required, octave band values AR, in decibels, shall be calculated from the corresponding one-third

octave band values, AR, using Formula (G.1):

AR, 710]
3 100

AR, F-10lg znzlf G.1)
Rwith, Rwithhout and AR shall be given as frequency spectra in a table as follows:
—  Ryith dnd Ryithout as one-third octave band level spectra;
— AR as ¢ne-third octave and as octave band level spectra.
To evaluatp the single-number rating, ARy, from the one-third octave band AR values given to [one
decimal place, the measured values of the sound reduction improvement are used in conjuncfion
with standard reference curves for the standard basic elements by cal€ulation (see ISO 10140-5:2910,

Annex B). The difference between the weighted sound reduction indjces of the reference standard b
element with and without lining yields the weighted improvement:of sound reduction index, ARy, of
ilar procedure is used for the A-weighted improvement of sound reduction indices of]
lining, A(Ryy + C) and A(Rw + Ctr) (see ISO 717-1:2013, 4.5). Toe/calculate the A-weighted sound reduc
indices, with and without the lining, sound level spectra insaccordance with ISO 717-1:2013, Table
Table B.1 (¢xtended frequency range) shall be used.

NOTE 1 he procedures for determination of singlesnumber quantities are described in ISO 717. Howq{
at the time [of publication, ISO 717 has not been reyised or amended to include a single-number rating for
improvement of the sound reduction index by linings: G.6.1 will be withdrawn once this takes place.

NOTE2  To evaluate the single-number ratinig, ARy, from the one-third octave band AR values, the s
procedure is used as when evaluating the\weighted improvement of impact sound insulation AL, from
normalized|impact sound pressure levels Ly, according to 1ISO 717-2.

G.6.1.2 (QQuantities determined
The singlefnumber ratings.determined in accordance with this subclause are as given below.

— The weighted sound reduction improvement index, ARy. The single-number rating calculated f
the sopnd redfiction improvement index, AR. An additional index indicates the standard b
element used:“heavy” for the heavyweight wall or floor and “light” for the lightweight wa
accordance with ISO 10140-5:2010, Annex B. For example, ARy heavy-

asic
the
the
[ion
L or

ver,
the

hme
the

"fom
Asic
Il in

— The direct difference of the weighted sound reduction indices, AR, direct, In decibels: the difference

of the weighted sound reduction indices of the basic element with and without lining under

the

particular conditions of the measurement (without generalization by means of a reference curve for

the sound reduction of the basic element) as given by Formula (G.2):

AR, direct = Rw,with = Rw,without (G.2)
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G.6.1.3 Rating procedures

Take the one-third octave band sound reduction improvement index AR values, as measured. Add them
to the reference values of the sound insulation index, Rrefwithout, Of the matching standard basic element
as given in ISO 10140-5:2010, Annex B.

Rrefwith = Rrefwithout + AR

(G.3)

Determine the weighted sound reduction indices Ry refwith and Rw,refwithout and the corresponding
spectrum adaptation terms in accordance with ISO 717-1. The weighted improvement of sound

red

Thd
cala

An
flod
A(R

If b
dire
lini

b - | H 4] . 1 Al 1 IallV/ Y
MLULIUIT HIIUCTA TS LIITIT SIVEIT Uy UL TIHTUId (UL ).

ARy = Rw,ref,with - Rw,ref,without

A-weighted improvement of sound reduction indices A(Rw + C), respectivély, A(Rw
ulated in an equivalent way.

hdditional index indicates the reference basic element used: “heavy’ for-the heavyweigl
r and “light” for the lightweight wall in accordance with ISO 10140-5:2010, Annex B. Fd

v + C)heavy-

asic elements besides the standard basic elements are uSed, the single-number rati
ctly from the single-number ratings for that basic element with and without the tested
hg according to the definition in G.6.1.2.

(G.4)

+ (i), are

ht wall and
r example,

ngs follow
acoustical
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Annex H
(normative)

Floor coverings — Improvement of impact sound insulation

H.1 General
This annex is applicable to floor coverings intended to improve the impact sound insulation offloork.

The quantity determined is the improvement of impact sound insulation, AL, in decibels, as a funcfion
of frequengy. AL is defined as the reduction in normalized impact sound pressure levelresulting ffom
the installgtion of the test floor covering on a specific reference floor, as given by Formutla (H.1):

AL =Ly - Ln (H.1)

where

Lpo is the normalized impact sound pressure level of the reference floor without the floor coverjing;
Ly is the normalized impact sound pressure level of the reférence floor with the floor covering.

If the redyiction of impact sound pressure level is needed™in octave bands, these values shall be
calculated ffrom the three one-third octave band values in\edch octave band using Formula (H.2):

3 10_AL1/30ct,n /10

ALy T-101g| > 3 dB (H.2)

The referepce floors are specified in ISO 10140-5:2010, Annex C; there is one heavyweight refergnce
floor and three types of lightweight reference floors.

The generdl guidelines in the relevant-clauses of the basic ISO 10140-3 shall always be followed.

When it is[necessary to specify~the reference floor used in the measurement, ALy, ALt 1w, ALt 2w fnd
ALt 3w shopld be used for the\héavyweight reference floor and lightweight reference floors No. 1, No. 2
and No. 3, respectively.

NOTE If the receiving room absorption is unchanged during the test, it is assumed that the reduction in
impact soun]d pressurelevel is equivalent to the reduction in normalized impact sound pressure level.

H.2 Testelement

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 10140-5:2010, Annex C, and shall be installed in accordance
with ISO 10140-3:2010, 6.2.1.

NOTE1 An alternative test arrangement using a wooden mock-up floor assembly installed over the 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 10140-5:2010, Annex G. Specific guidance for measurements using this wooden mock-up
floor is given in H.6.2.
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InISO 10140-3:2010, Annex A, an alternative method using a heavy/soft source suitable for simulation

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

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
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r coverings is given in ISO 10140-5:2010, 5.1 and E.1.

.2 Classification of floor coverings

2.1 Categoryl — Small specimens

5 category includes flexible coverings (plastics, rubber, cork, matting, 'or combination
ch may be installed loosely or by adhesion to the floor surface.

all three or more samples, preferably of different production runs but from the same s
ple shall be large enough to support the whole tapping machine.

2.2 Category Il — Large specimens

ine on soft

s thereof),

urce. Each

5 category includes rigid homogeneous surface materials or complex floor coverings ¢f which at

t one constituent is rigid.

specimen shall cover the whole surface fromfivall to wall, or at least 10 m2 with a smaller

2.3 Category III — Stretched materials

5 category includes flexible coverings which cover the floor from wall to wall. Large
ild be tested.

specimen shall covertheswhole surface from wall to wall, or at least 10 m2 with a smaller

2.4 Materials)of uncertain classification

dimension

specimens

dimension

he case of‘uncertainty, as to the appropriate category for a material, the testing laboratgry decides

bther small or large specimens should be tested.

.
H.3
.3

See

[SO 10140-3.

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? to 25 kg/mZ2. The distributed load
should be arranged with at least one weight per square metre of the flooring area.
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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

Floor cov@ringc mounted with adhesive normally require adhesive aver the entire surface If the
adhesive i$ applied in isolated patches, describe the exact procedure in the test report. Follaw|the
manufactufrer’s instructions for use of the adhesive, particularly concerning the amount ofcadhepive
and the bohding-time. The test report shall describe the type of adhesive and the bonding-time.

H.4.4 Cufing

Do not test coverings such as cast in situ concrete floating slabs before the required’curing periodfhas
passed. For example, three weeks are recommended for ordinary concrete.

H.4.5 Enyironmental conditions

For many floor coverings, the acoustic properties depend on temperature and humidity. The test report
shall state|the temperature at the centre of the upper floor surfaceland the humidity of the air in|the
same roon] as the covering. The floor temperature should lie within the range of 18 °C to 25 °C.

H.4.6 Popition of the tapping machine

Guidance ¢n adjustment of the falling height of thechammers of the tapping machine is given in
ISO 1014015:2010, Annex E. When situated on a specimen that does not cover the whole floor,|the
hammers ghall touch the specimen at least 100 mmfrom the edges.

Each set of measurements on the bare floorrand covered floor shall be made with as many tapping
machine pgsitions as necessary to yield a reliable mean value.

H.4.6.1 Floor coverings on a heavyweight reference floor

H.4.6.1.1 |Testing floor coverings of category I

If the floor| coverings are/installed as small specimens on the reference floor, at least three specinjens
shall be uspd. The minimum size of each specimen shall be 650 mm x 350 mm. The number of tapping
machine ppsitions shall be the same as the number of specimens. The hammers shall impact the fest
specimen gt least.100 mm from its edges. Place the tapping machine with its feet successively on dach
specimen ¢f floar-covering with all hammers impacting on the specimen in each case. Determine|the
normalized émpact sound pressure level with floor covering, L, (see ISO 10140-4:2010, 5.3). Repeat
with the tdppingmachine-ontheuncovered-foorusing-the-same-positions—DPetermine 3

impact sound pressure level without floor covering, Ly (see ISO 10140-4:2010, 5.3).

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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.6.1.2 Testing floor coverings of category II or III

At least four tapping machine positions shall be used when measuring the reduction of transmitted
impact noise by floor coverings on a heavyweight reference floor (see Figure H.1).

Determine the normalized impact sound pressure level with floor covering, Ly, and without the floor
covering, Lpo, using the same positions for the tapping machine (see ISO 10140-4:2010, 5.3).

Calculate the reduction of impact sound pressure level (improvement of impact sound insulation)
(see H.1).
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Figlire H.3). For each specimen of floor covering;;the impact sound pressure level correspon
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H.4

6.2 Testing floor coverings on a lightweight reference floor

6.2.1 Testing floor coverings of category I

stalled as small specimens on the reference floor, there shall be at least three test spec
imum size of each specimen is 650 mm x 350 mm. The number of tapping.machine pos
he same as the number of specimens. The hammers shall impact the test'specimen at lez

its edges. The line of hammers should be oriented at 45° to the directipn of the beams, ri

imens. The
tions shall
st 100 mm
DS Or joists.
t as shown

tapping machine shall be positioned so that at least one hammer $s)directly above a joig
igure H.2. Place the tapping machine with its feet successivelyon each specimen of fl
h all hammers impacting on the test specimen in each case. Determine the normalized i
ssure level with floor covering, Ly (see ISO 10140-4:2010,5.3). Repeat with the tapping
uncovered floor using the same positions. Determine thé normalized impact sound pre¢
hout floor covering, Lno (see ISO 10140-4:2010, 5.3).

rnatively, the tapping machine can be placed on-€ither side of each specimen and as cl
Kible, in which case the line of hammers shall be parallel to the long dimension of the spd

pvered floor is the arithmetic mean of the-level determined for the two machine position]
of the specimen.

fulate the reduction of impact sourd pressure level (improvement of impact sound
H.1).

6.2.2 Testing floor covérings of category II or III

At

impact noise by floor<ooverings on lightweight reference floors. The positions shall bg
distributed on the floor under test. The line of hammers should be oriented at 45° to the dire
beajms, ribs or joists.

Detprmine .the'normalized impact sound pressure level with floor covering, Ly, and wi
covering, Bxo, using the same positions for the tapping machine (see ISO 10140-4:2010, 5.3).

Cal¢ulate the reduction of impact sound pressure level (improvement of impact sound

ast six tapping machine positions shall be used when measuring the reduction of t

oQr covering
act sound

achine on
ssure level

pse to it as
cimen (see
ding to the
s on either

nsulation)

rfansmitted
randomly
ction of the

thout floor

nsulation)

(seeH1):
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Figure H.1 — Typical locations for tapping machine for category II and III floor coverings on
heavyweight reference floor

Figune H.2 — Typical locations for tapping machine for floor coverings on lightweight
referénce floor
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Dimensions in millimetres

Key
1 |testspecimen (category I)
joist

b |width of the test specimen

NOTE The shaded rectangles mark the test-Specimen positions and the set of small circles markthe position
where the hammers of the tapping machine,;should strike the lightweight reference floor or the tes{ specimens,
respectively.

Figure H.3 — Alternative arrangement for tapping machine with small specimens of ¢ategory I
floor coverings on a lightweight reference floor

H.3 Testreport
See|lSO 10140-3-The following additional information shall also be reported.

For|laboratory measurement of the change of impact sound insulation due to floor covering, the test
repprt’shall 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;

e) number, location and installation time of the loads, where used;
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f) material and dimensions and number of supports of the tapping machine;

g) astatement 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, ALy, and the spectrum
adaptation term;

i) ZeaHRPS ot Presstretevero e-bare-refererce-Hoorusedinthetestas-atunefion
of frequency, the weighted normalized impact sound pressure level and the related spectfum
adaptdtion term of the reference floor with and without the floor covering under test: Lyyand C r
or Lywjo and Cj p.

H.6 Additional information

H.6.1 Improvement with heavy/soft impact

Install the|floor covering, in accordance with requirements of H.3, on a-reference floor specifiefl in

ISO 1014045:2010, Annex C.

Measure the maximum impact sound pressure level, Lj pmax, j, with @nd without the test floor covering.

NOTE The maximum impact sound pressure level, Lj Fmay, j, is defined in ISO 10140-3:2010, Annex A.

From the results of measurements with and without floor*cevering under test, the reduction of impact

sound pregsure level (improvement of impact sound insuilation), ALy, in decibels shall be calculatedl as

given by Formula (H.3):

ALy = L} Fmax,0 — Li,Fmax (H.3)
where
Lirmaxo is the impact sound pressure level of the reference floor without floor covering;
Li,Fmax is the impact sound pressure level of the reference floor with floor covering.

H.6.2 Propcedures using-a wooden mock-up floor to determine the impact sound

improverent of floor<everings when mounted on lightweight floor constructions

H.6.2.1 (eneral

This methpd ,applies to all kinds of floor coverings. The results are only applicable to mounfing

conditions|similar to those used in the test. To ensure that the results are applicable to the acfual

lightweightTloor, the board material and thickness Used in the moCcK-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 otheris 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[Z2.2Z  Testarrangement
Reduirements for the wooden mock-up floor and its installation are given in ISO 10140:532010, Annex G.

Optjionally, the standard top floor described in H.6.2.1 may be supplemented by other|top floors
simplating the upper part of arbitrary lightweight floors. This is done by replacifng-the 22 mm chipboard
(particle board) by other boards or combinations thereof.

H.6|2.3 Preparation and installation of test specimen

Duijing the test, the top floor shall be loaded with five weights of 20-kg to 25 kg each, plus the tapping
maghine. The positions should be fixed with one weight in the middle of the top floor, and thg remaining
four at corners 40 cm from the edges of the top floor. The loadg shall be applied when meaquring both
with and without floor covering.

Parpuet floors shall cover the whole top floor. Soft floor coverings shall be laid loosely on th¢ top floor.

H.6{2.4 Test procedure

Follow the test procedure laid down in the main body of this annex, but use at least six positjons for the
tapping machine. The six positions shall befixed. The same positions are used with and without the
flogr covering. Minimum distance to loads should be approximately 300 mm.

H.4.3 Expression of results

An example of the form for'the expression of results obtained by laboratory measurements of the
redjiction of impact sound tevel by a floor covering according to this annex is given in Figufe H.4. The
user is allowed to copy-this form.
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32

Reduction of impact sound pressure level in accordance with ISO 10140 (all parts)
Laboratory measurements of the reduction of transmitted impact sound by floor coverings

on a heavyweight or lightweight reference floor

Manufacturer:
Client:

Test specimen mounted by:
Description of test facility, test specimen

and test arrangement:
Type of reference floor:

Product identification:
Test room identification:

Date of test:

Mass of test specimen per unitarea:  kg/m2
Curing time: h AL 1
Air temp. in the source room: °C < P
Ajir humidity in the source room: % oY
Receiving room volume: m3 | |
40 i i
Frequency Lno AL | I
f one- one-third | |
third octave
Hz octave dB 30 ! !
dB | I
63 | |
80
100 20 | |
125 | I
160 | |
200
250 10 i i
315 | I
400
500 | |
630 0 | |
300 | | f
1000 | |
1250
1600 10 1 | [ [ [ L1 1 |
2o 63" 125 250 500 1000 2000 4000
3150 AL
4000 Key
5000 AL  reduction of impact sound pressure level, in dB
f frequency, in Hz
1 frequency range for rating in accordance with ISO 717-2
Rating in accordance with 1SO 717-2:
AL, =( ) dBGa= dB; Cp = dB; Cy1,50-2 500 =
ese results ‘are based on a test performed with an artificial source under laboratory conditions
Th It based test perf d with tificial der laboratory diti
engineeringunethod) with the specified reference floor.
gi ingunethod) with the specified ref fl
No. of testreport: Name of test institute:
Hate: Signature:

Figure H.4 — Example of form for expression of results
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Annex I
(normative)

Shutters — Airborne sound insulation

General
Fenera:

5 annex is applicable to windows with shutters.

The quantity determined is the sound reduction index, R, as a function of frequency, for th¢ shutter in

twa
The general guidelines in the relevant clauses of ISO 10140-2 shall always hé followed.
NOTE1 The contents of this annex are from EN 14759.

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

1.2

The additional acoustic performance of the shutter depehds on the acoustic performance of t
fitted, on the distance, d, and on the quality of the~installation. The test should be carrie
conpplete element with shutter and window.

The test should be carried out in the specificismall-sized test opening given in ISO 10140
elemment size of 1,23 m x 1,48 m for the totalelement of window and shutter. Built-in shutters
5 aipd 6 can be tested in this opening, assuining that the distance, d, fits the opening. For e

of s

In ¢
the
test
arr

Test element

hutter types, see .3.

type and size of the surrotinding wall can influence the test result and are therefore
element, a test arrangement including the surrounding wall should be found. In such ¢
ingement should simulate the situation in field.

conditions: shutter retracted and shutter extended. The definition of R is given in ISO 1(140-2.

he window
d out on a

L5, with an
of types 2,
planations

ases where this procedure is not relevant, such as for built-in shutters of type 1, 3 and 4, where

part of the
hses, a test
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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 I.1):
1) Type 1: the box is behind the lintel;

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

 y
| e

a) Type 1 b) Type 2

Key
a  Exteriof side.
b Interioy side.

Figure 1.1 — Built-in shutter with window
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b) For a built-in shutter (see Figure 1.2):

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

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

Key
a  |Exterior side.

b |Interior side.

=

a) Type 3

Figure I.2 — Built-in shutter
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c) For abuilt-on shutter (see Figure .3):

1) Type 5: the box is outside the opening;

2) Type 6: the box is inside the opening.

Key

\———————i—| ———

a) Type 5

a  Exteriof side.

b [nterio]

I.4 Test

side.

1.4.1 Copditioning

b) Type 6 — Internal roll-up

Figure 1.3 — Built-on shutter

and operating conditions

c) Type 6 — External roll-yp

The sound|insulation of certain glazing systems or elements, especially those incorporating lamingted

glass, can bé dependent on the room temperature durlng the measurements. The temperature of I

rooms used

oth
| be

stored for 24 h at the test temperature In addltlon 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.

36
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I.5 Testreport

The test report is given in ISO 10140-2. The following additional information shall also be reported:
a) values of Ry/(C; Ctr)(shutter retracted) and Rw(C; Cer)(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) distance, d;

e) |dimensions 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

l‘\nval

J1 Ge

This anne
parts of w
seals) are
windows.

The geners

be determined is the sound reduction index of joints, Rs, per metre of a sealed gapor joint, in decibel

a function

The sound
slit is evalu

is
is
is
is
I, is
A s

To achieve
with enlar

For this ty

)];s applicable to acoustic sealing of slits (with or without fillers) and of gaps or jointshetw

ndows or doors. Fillers are materials to fill in joints, e.g. foam or sealing tape, gaskets
blements to close openable joints, e.g. retractable floor seals or rebate seals for doors
1 guidelines in the relevant clauses of ISO 10140-2 shall always be followed. The quantit

bf frequency.

reduction index of joints (of the slit, s) with sound transmissiod.only through the joint or

ated from Formula (J.1):

the energy average sound pressure level in‘the source room, in decibels (see ISO 10140-2
the energy average sound pressure level in the receiving room, in decibels (see ISO 1014(
che length of the joint, in metres;

the reference area, in squarémetres (S, = 1 m2);

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

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

ped length.of the joint.

pe ofumeasurement, the influence of flanking transmission through the object in which

een
(or
and

y to
S as

the

J1)

2);

a better sigrnal-to-noise ratio, simultaneous measurements can be performed on an elenpent

the

slits are p
requires

'esent can be very 1mportant SO the maximum sound 1nsulat10n of the test arrange

ent

Unless this Value is 10 dB hlgher than the measured value, the measurement results requlre correction
for this flanking transmission.

Test Rs,max

38

when the test arrangement is prepared.
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The sound reduction index of joints (of the slit) Rs shall be calculated according to the rules of

ISO

10140-2:2010, A.3, using Formula (J.2):

Ry = —101g[10‘R's/1° - 10‘Rs'max/w}

(J.2)

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

If th

1be 1,3 dB.

If R,

Thd
(Rs

The

bands the result is larger than Rsmax -

infi

from that first directly determined, the single number ratings shall also’be presented in bra

Thd
the
leng

Bes

sunmpmarize results in a more global way, suitable foralse as input data for prediction method

J.2

].2.
The
is a
aro
givg

Thd

L

e difference R, =R islessthan 6 dBin anvy of the ﬁ'eqnem‘v bands the correction sha

IIdx

is larger than Rs max — 3 dB, the lower limit of the sound reduction index Rs maybe'se|

resulting number shall be presented in brackets and expressed as a minimum
> 50,4 dB).

single number ratings are determined in accordance with ISO 717-1. If for one or morse
3 dB, the single number rating lis~also determin
hitely high sound reduction index for those indicative bands. If that result differs by mor

values which are evaluated can be used directly to compare-preducts (e.g. fillers or seal

rth of joints.

ides the measurement results for well-described situdtions, this annex also presents a

Test element

1 General

design of the joint to be tested should be similar to the application because the geometry|

h important parameter for the sound insulation of joints. For this, the design of the er

ind the test element (filler-or'sealing) strongly depends on the application and this clau
advice with the descriptien of examples for test elements.

t as Rs’max.
value, e.g.

frequency
bd with an
b than 1 dB
fkets.

ings) or for

determination of the sound insulation of composite elements, taking into account the gppropriate

method to
S.

of the joint
vironment
be can only

length of the joint shall be greater than 1 m and the width of the joint shall be no greater tl

Illustration1 — Gaps between windows and doors

test element shall have a high sound reduction index Rsmax in order to be able to
isurementresults in the relevant part of the frequency range. The gap or joint under tes
ngth ‘of at least 5,0 m with a uniform cross-section; this total length may be the su

5 OF, ]01nts For comparlsons the cross-section shall comply w1th 1gure [.1 where the r

han 50 mm.

get reliable

shall have
of several

levant gap

normally be fulfllled by usmg the spec1f1c small test opemng as deflned in thlS part of ISO 10140, with a

pan

©IS

el as given in Figure J.2
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{

N

Dimensions in millimetres

23

23
N
N
%

Key

%

1 movable panel

2 frame

b  variabl¢ gap width

With addit
2 mm and

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

ional wood strips of identical dimensidns (23 mm x 23 mm, with gap tolerances between
t mm), this profile can also be adapted-to double sealing systems (see Figure ].2).

As an exanpple, Figure ].2 gives a test elemeént'in the specific small test opening, where the panel in|the

casement @
section 54

Determine
sealing. TH
average va

NOTE \
achieved.

ue is denoted asgap width, b.

onsists of steel sandwich plates-of thickness 2 mm and a rectangular wooden frame of crpss-
mm x 90 mm, the cavity being filled with mineral wool of surface density 40 kg/m?2.

the gap width at a minimum of four positions, evenly distributed over the total length of
e results shall not-deviate by more than 0,3 mm, otherwise readjust the mounting. [The

Vith this construction, a maximum sound reduction index of Rs max,w(C; Ctr) = 60(=5; -10) dB cap be

40
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Dimensions in millimetres

=1/3
200

20

=2/3

200

1500

1,250

Key

1 |adjustable closing mechanism, e.g. a steel plate with hole, screw and thumb-nut
2 |ftame 67 mm 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 test opening for glass tests in accordance with ISO 10140-5:2010, 3.3.3. For this
purpose, a highly sound-insulating element should be prepared, leaving a small opening of, for example,
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1 200 mm x 120 mm (see Figure ].3). In this opening, the geometry of the joint to be tested can be

designed.
r—
| \
L

™~ L
.~
=
j
| n
L
{ 74

Key

d depth

h  height

I length

a  Opening for test element.

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

ndary and mounting conditions (to be applied before installation)

].3.1 Gepneral

Because the geometry of the\joint is an important parameter for the sound insulation of joints and
boundary pnd mounting-eonditions depend on the application, this subclause can only discuss
advise on tlypical examples of test elements.

J.3.2 Illgstration’l — Geometry of a joint to test fillers in a cassette

For the m

the
and

upon the of

of the construction to be tested e. g w1dth of the ]omt 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]

= o ST

J.3.

For
rep
sing

Key]

width of the joint
depth of the joint
height of both elements and filler
length of the joint

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

3 Illustration 2 — Geometry of a joint to test gaskets

the measurement of the sound insulation of joints closedawith sealings or gaskets, it is n
icate the usual construction of the seal mounting, e.g. arebate of doors. Within such mea
Ile parameters of the joint (e.g. width) can be varied (see Figures .5 and .6).

E |4

reeeiving room

pcessary to
surements,

SO U1 W

source room
sealing to the test rig
lead-covered door leaf section
sealing (test element)

door frame, lead-covered

gap width

Figure J.5 — Illustration of a test arrangement for rebate seals for doors (vertical section)
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