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

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformitylassessment,|ds) well?as)information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 2, Building
acoustics.

This second edition cancels and replacés>the ‘firstcedition’-(ISO 10848-4:2010), which has been
technically revised. The main change is the extension to field measurements.

Alist of all the parts in the ISO 10848 series can be found on the ISO website.
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INTERNATIONAL STANDARD ISO 10848-4:2017(E)

Acoustics — Laboratory and field measurement of flanking
transmission for airborne, impact and building service
equipment sound between adjoining rooms —

Part 4:
Application to junctions with at least one Type A element

1 Scope

[SO 10848 (all parts) specifies measurement methods to characterize the flanking transmission of one
or several building components.

This document specifies laboratory and field measurements of buildings where at least one of the
elements that form the construction under test is a Type A element (defined in ISO 10848-1).

Laboratory measurements are used to quantify the performance of the junction with suppressed
flanking transmission from the laboratory structure. Field measurements are used to characterize
the in situ performance and it is not usually possible to suppress unwanted flanking transmission
sufficiently; hence, thé results are primarily representative of the pernformance of that junction when
installed in that particular building structure.

The measured quantities can be used to compare different products, or to express a requirement, or as
input data for prediction methods, such as 1S0.1.2354-1 and ISO 12354-2.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 10848-1:2017, Acoustics — Laboratory and field measurement of flanking transmission for airborne,
impact and building service equipment sound between adjoining rooms — Part 1: Frame document

ISO 12999-1, Acoustics — Determination and application of measurement uncertainties in building
acoustics — Part 1: Sound insulation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— SO Online browsing platform: available at http://www.iso.or

© IS0 2017 - All rights reserved 1
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vibration reduction index

Kij

direction-averaged velocity level difference between two elements across a junction that is normalised
to the junction length and the equivalent sound absorption length of both elements as follows

ly

a;a;

where

p. .. isthe direction-averaged velocity level difference between elements i and j, in dB;
v,ij

lij is the junction length between elements i and j, in m;
a;, aj are the equivalent absorption lengths of elements i and j, in m.
Note 1 to entry: This quantity is expressed in decibels.

Note 2 to entry: Kjj can be obtained from measurements of the velocity level difference in both directions across
the junction and the structural reverberation time of the two elements i and j.

4 Principle

The relevant quantity to be measured is selected in accordance with ISO 10848-1:2017, 4.5. The
performance of the building components isjexpressed as, the vibration reduction index, Kj;, which, in
principle, is an invariant quantity.

5 Instrumentation

The equipment shall fulfil the requirements of ISO 10848-1:2017, Clause 5.

6 Testarrangement

6.1 Requirements for the laboratory
The general requirements on the test facility shall be fulfilled according to ISO 10848-1:2017, 6.1.

For measurement of the vibration reduction index, Kj, with structure-borne excitation, it is not
necessary to have a building envelope forming a source and receiving room around the junction.

NOTE The presence or absence of such a building envelope can have a significant effect on coupled
concrete/masonry elementsl3l.

6.2 Requirements for a building structure in the field situation

The requirements on the test facility and test elements for laboratory measurements in
ISO 10848-1:2017, 6.1 can be used as a guide for field measurements. However, it will not usually be
possible to satisfy them in the field; hence, the connected building structure shall be described in the
testreport.

NOTE In the field situation, the velocity level difference will typically be lower than in the laboratory due to

flanking transmission involving other connected elements, and when measuring structural reverberation times,
the energy returning from other connected elements tends to increase the error in the absorption length[3].

2 © IS0 2017 - All rights reserved
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6.3 Installation of the test junction

6.3.1 Type A elements

The behaviour of Type A elements can be influenced significantly by the boundary conditions. At low
frequencies, the mode count in a one-third octave band and the modal overlap factor are important
parameters for the measurement accuracy.

The mode count in a one-third octave band, N, is determined by modal analysis or estimated from

Formula (1):
N=Bn D

where

B is the bandwidth of a one-third octave band which shall be assumed to be 0,23 f, where f'is the
band centre frequency;

n isthe modal density, in modes per hertz, estimated from Formula (2):

S

no 35 _ S @
hCL C(Z)

where

S is the surface area of the elementyin m2;

h  isthe plate thickness, in m;

c., isthe longitudinal wavespeed,inm/s;

fc isthe critical frequency, in ﬁz;

co isthe speed of sound in air, in m/s.
The critical frequency shall be calculated according to ISO 10848-1:2017, 4.3.3.
The modal overlap factor, M, is calculated from Formula (3):

_2,2n
T.

S

M

3

where Ts is the measured structural reverberation time, in s.

For every Type A element that is a part of the junction under test, check whether the modal overlap
factor is at least unity at 250 Hz and higher frequencies.

The modal overlap factor should be at least unity or representative of the in situ value. The mode count
in a one-third octave band should be as high as possible, and five or more modes per one-third octave
band is often considered sufficient.

NOTE Kjj is generally overestimated when measured for a transmission path that includes an element with
a modal overlap factor less than unityl6l. It follows from Formulae (2) and (3) that the mode count in a one-third
octave band, as well as the modal overlap factor, can be increased by increasing the surface area of the element,
and that the modal overlap factor can also be increased when the energy loss of the element is increased. Higher
energy losses can be provided by connecting the edges of the elements to structurally independent constructions
to increase the energy loss to these constructions without having a short circuit through the supporting
structure. For some types of elements, higher energy losses can also be obtained by using viscoelastic damping
material between the vibrating elements and non-vibrating surroundings to obtain large shear deformation of
the damping material.

© IS0 2017 - All rights reserved 3
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6.3.2 Type B elements

For Type B elements, it is not compulsory to use realistic construction techniques at the boundaries of
the test element with the test facility. When the test facility is made of concrete, a Type B test element
may be mounted according to common practice or according to the manufacturer’s instructions.

If the test junction is built off the floor without any supporting structure, the other edges can be left
unconnected.

6.3.3 Transmission through structures of the test facility or building structure in the field
situation

The verification specified in ISO 10848-1:2017, Clause 8 shall be carried out. The number of transmission
paths to be checked depends on the test facility and test elements.

7 Test procedures
The frequency range for measurements is given in ISO 10848-1:2017, 7.4.
Kjj shall be measured with structure-borne excitation as described in ISO 10848-1:2017, 7.2.

An assessment of strong coupling between Type A elements shall be carried out as described in
[SO 10848-1:2017, 4.3.3.

For Type B elements where the-actualssituationghas no, realjinfluence,on the sound reduction index
and damping of an element, a; shall'be'taken as numerically equal'tothe surface area S; of the element,
aj = Sj/lp, where the reference length Iy 7 1 i,

8 Precision

The measurement procedure shall give satisfact‘ory repeatability. This is determined in accordance
with the method described in ISO 12999-1 and shall be verified from time-to-time, particularly when a
change is made in the procedure or instrumentation.

Different organizations should periodically perform comparison measurements on the same test
specimen to check repeatability and reproducibility of their test procedures.

9 Expression of results

For the statement of the vibration reduction index, Kj; the results shall be given at all frequencies of
measurement to one decimal place in tabular form and in the form of a curve. Graphs in the test report
shall show the value in decibels plotted against frequency on a logarithmic scale, using the following
dimensions:

— 5 mm for one-third octave;
— 20 mm for 10 dB.

The use of a form in accordance with ISO 10140-2:2010, Annex B or ISO 10140-3:2010, Annex B is
recommended. All information of importance regarding the test specimen, the test procedure, and the
test results shall be stated.

4 © IS0 2017 - All rights reserved
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If results are needed in octave-bands, these values shall be calculated from the three one-third octave
band values in each octave-band using Formula (4):

3
1 _Kij,1/3oct.n/10
K -10lg §210 (4)

n=1

ij,oct =

If, for any Type A element that is a part of the junction under test, the modal overlap factor is less than
unity at 250 Hz or higher frequencies, values for the modal overlap factor and mode count in a one-
third octave band are determined in accordance with 6.3.1 and reported for all frequencies where the
modal overlap factor is less than unity. The accuracy of the test results is reduced at these frequencies.
If, for any of the Type A elements under investigation, the modal overlap factor at 250 Hz or higher
frequencies is less than 0,25, results for Kj; are given in brackets at any frequency where the modal
overlap factor is less than 0,25.

For the evaluation of a single-number rating for Kjj, see ISO 10848-1:2017, Clause 10. This single-number
rating should not be based on measured values at frequencies where the modal overlap factor for any of
the Type A elements under investigation is less than 0,25.

10 Test report

The test report shall contain at least the following information:

a) areference to this document,i.e. ISO 10848-4:2017;

b) the name of the organization that'performedthe measurements;

c) anidentification of the test siteasllaboratory (inclidingmame and address of the testing laboratory)
or field;

d) the date of test;
e) the name of client;
f) the manufacturer’s name and product identification;

g) a description of test junction with sectional drawing and mounting conditions, including size,
thickness, mass per area, materials, curing time and conditions of components;

h) astatementindicating who mounted the laboratory test object (test institute or manufacturer);
i) adescription of which transmission paths i, j have been investigated;

j) abriefdescription of test procedures and equipment, including any deviations from the procedures
and any unusual features observed;

k) the type of excitation (stationary or transient structure-borne);

1) the vibration reduction index as a function of frequency and in terms of the single-number
quantity for each of the low-frequency, mid-frequency, and high-frequency ranges defined in
[SO 10848-1:2017, Clause 10;

m) the structural reverberation times;

n) information about whether the equivalent absorption length has been determined from the
measured structural reverberation time or from the surface area;

0) an indication of results which are to be taken as limits of measurement. They shall be given in
the form Kj; > ... dB and applied if the velocity level on the receiving element in any band is not
measurable on account of background noise (vibrational or electrical) and also if the measured
value has been affected by transmission through other junctions with the constructions of the test
facility;

© IS0 2017 - All rights reserved 5
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