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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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).
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Scope

10848 (all parts) specifies measurement methods to characterize the flanking transmig
everal building components.

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

oratory measurements are used to quantify the performfance of the junction with §

in situ performance and it is not usually possible to.suppress unwanted flanking tr
iciently; hence, the results are primarily representative of the performance of that jun
alled in that particular building structure.

measured quantities can be used to comparesdifferent products, or to express a require
It data for prediction methods, such as ISO;12354-1 and ISO 12354-2.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of thissdocument. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

10848-1:2017, Acousties — Laboratory and field measurement of flanking transmission fq
act and building service equipment sound between adjoining rooms — Part 1: Frame docum

12999-1, Acdustics — Determination and application of measurement uncertainties
istics — Part<I? Sound insulation

Terins and definitions

sion of one

one of the

uppressed

king transmission from the laboratory structure. Fieldymeasurements are used to clharacterize

hnsmission
Ction when

nent, or as

Pir content
pplies. For
[s) applies.

r airborne,
ent

in building

For

the purpasesolihis documentthe lollowina lermsand delinitionsapply

| 3

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
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3.1

vibration reduction index

K ij

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

- I
' a;a;
where
D. .. Isthe direction-averaged velocity level difference between elements i and j, in dB;
v,ij
lij s the junction length between elements i and j, in m;
aj, aj qre the equivalent absorption lengths of elements i and j, in m.

Note 1 to enftry: This quantity is expressed in decibels.

Note 2 to ern
the junction

try: Kjj can be obtained from measurements of the velocity level diffecence in both directions ac
and the structural reverberation time of the two elements i and j.

4 Pringiple

The relevg
performan
principle, i

5 Instry

The equipr

6 Testa

6.1 Req

The geners

For measu
necessary

NOTE ]
concrete/m

nt quantity to be measured is selected in accordance with ISO 10848-1:2017, 4.5.

5 an invariant quantity.

Imentation

hent shall fulfil the requirements-ofiISO 10848-1:2017, Clause 5.

jIrrangement

1irements for the laboratory
| requirements-ofthe test facility shall be fulfilled according to ISO 10848-1:2017, 6.1.

rement ofithe vibration reduction index, Kj, with structure-borne excitation, it is
ro have abuilding envelope forming a source and receiving room around the junction.

'he qpresence or absence of such a building envelope can have a significant effect on cou
hsonry elementsla].

'OSS

The

ce of the building components is expressed assthe vibration reduction index, Kjj, whicl, in

not

bled

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].
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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):
IN=Bn D

whére

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

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

J3s =St
n=— —= —2 (2)
he,  ¢f
whére
S isthe surface area of the element, in m2;
h  isthe plate thickness, in m;
c, isthelongitudinal wavespeed, in m/s;
fc is the critical frequency, in Hz;
co isthe speed of sound in air, in m/s.
The critical frequency shall be ¢alculated according to ISO 10848-1:2017, 4.3.3.
Thg modal overlap factof, M, is calculated from Formula (3):
2,2n
M== 3
T (3)

S

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

For|every Type A element that is a part of the junction under test, check whether the moglal overlap
facl]or 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 verific
paths to be

7 Test procedures

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

bion

dex
ent,

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 assessiment of strong coupling between Type A elements shall be carried out as described in
[SO 1084841:2017, 4.3.3.

For Type B elements where the actual situation has no real infliience on the sound reduction in
and dampihg of an element, g; shall be taken as numerically equal to the surface area S; of the elem|

aj = Sj/lp, where the reference length Ip = 1 m.

8 Precision

The measy

with the mlethod described in ISO 12999-1 and-shall be verified from time-to-time, particularly wh

change is n

Different
specimen t

9 Expression of results

For the stg
measurem
shall show|

dimensions:

rement procedure shall give satisfactory repeatability. This is determined in accordd

hade in the procedure or instrumentation.

rganizations should peridgdically perform comparison measurements on the same
0 check repeatability and'‘reproducibility of their test procedures.

tement of thewibration reduction index, Kjj, the results shall be given at all frequencig

the value/n decibels plotted against frequency on a logarithmic scale, using the follow

P .

nce
eI A

test

s of

ent to one decimal place in tabular form and in the form of a curve. Graphs in the test report

fing

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.

© ISO 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, fpr any of the Type A elements under investigation, the modal overlap factor at 250 H% or higher
frequencies is less than 0,25, results for Kj; are given in brackets at any frequency where|the modal
oveflap factor is less than 0,25.

For|the evaluation of a single-number rating for Kjj, see ISO 10848-1:2017, Clause 0« This single-number
rating should not be based on measured values at frequencies where the modal pverlap factgr 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 performed the méasurements;

c) |anidentification of the test site as laboratory (including name and address of the testing faboratory)
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 junetion with sectional drawing and mounting conditions, inclpding size,
thickness, mass per area, materials, curing time and conditions of components;

h) |astatement indicating who mounted the laboratory test object (test institute or manufafturer);
i) |a description.ofiwhich transmission paths i, j have been investigated;

j) |abrief description of test procedures and equipment, including any deviations from the procedures
and anyunusual features observed;

k) |thétype of excitation (stationary or transient structure-borne);

) "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
ISO 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;
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