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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.standards.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
the on-line catalogue.

Alternatively, both organizations publish an annual printed Catalogue with full
details of all current Standards. For more frequent listings or notification of
revisions, amendments and withdrawals, Standards Australia and Standards New
Zealand offer a number of update options. For information about these services,
users should contact their respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR 05278.
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PREFACE

This Standard was prepared by the Joint Standards Australian/Standards New Zealand Committee
AV-004, Acoustical Architectural.

This Standard has been adopted with national modifications and has been reproduced from ISO 140-
7:1998. These changes have been made to allow for direct measurements in a receiving room.

Appendix ZZ lists the variations between this Standard and ISO 140-7:1998. For the purpose of this
Standard, the ISO text is amended, supplemented or replaced as set out in Appendix ZZ.

The objective of this Standard is to specify field methods for measuring the impact sound insulation
properties of buildings floors by using a standard tapping machine. This method is applicable to bare
floors and also to floors with coverings.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) In the source test ‘this part of ISO 140° should read ‘this Australian/New Standard Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

For Australia only, this Standard provides for the use of the following Australian Standards in place
of particular International Standards referenced herein:

Reference to International Standard* Australian/New Zealand Standard
ISO AS
140 Acoustics—Measurement at sound 1191 Acoustics—Maethod for laboratory
insulation in buildings and of building measurement of airborne sound
elements transmission insulation of building
elements
140-3 Part 3: Laboratory measurements of
airborne sound insulation of building
elements
354 Acoustics—Measurement of sound 1045 Acoustics—Measurement of sound
absorption in a reverberation room absorption in a reverberation room
AS ISO
717 Acoustics—Rating of sound insulation 717 Acoustics—Rating of sound
in buildings and of building elements insulation in buildings and of
building elements
717-2 Part 2: Impact sound insulation 717.2 Part 2: Impact sound insulation
IEC AS IEC
60651 Sound level meters 61672 Electroacoustics—Sound level
meters

61672.1 Part 1: Specifications
61672.2 Part 2: Pattern evaluation tests

For New Zealand, the normative references listed in Clause 2 are applicable.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex or appendix to which they apply. A ‘normative’ annex or appendix is an integral part of a
Standard, whereas an ‘informative’ annex or appendix is only for information and guidance.

* Only referenced International Standards that have been adopted an Australian Standard have been ‘istedDocumentS
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AUSTRALIAN/NEW ZEALAND STANDARD

Acoustics—Measurement of sound insulation in buildings and
of building elements

Part 7:

Field measurements of impact sound insulation of floors
(ISO 140-7:1998, MOD)

1 Scope

This part of ISO 140 specifies field methods for measuring the impact sound insulation properties of building floors
by using a standard tapping machine. The method is applicable to bare floors and also to floors with coverings.

The results obtained can be used to compare the impact sound insulation properties of floors and to compare the
apparent impact sound insulation of floors with specified requirements.

NOTE 1 Laboratory measurements of impact sound insulation of floors are dealt with in ISO 140-6.

NOTE 2 Laboratory measurements of the reduction of transmitted impact noise by floor coverings on a heavyweight standard
floor are dealt with in ISO 140-8.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO 140. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 140 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 140-2:1991, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 2:
Determination, verification and application of precision data.

ISO 140-3:1995, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 3:
Laboratory measurements of airborne sound insulation of building elements.

ISO 354:1985, Acoustics — Measurement of sound absorption in a reverberation room.

ISO 717-2: 1996, Acoustics — Rating of sound insulation in buildings and of building elements — Part 2: Impact
sound insulation.

IEC 60651:1979, Sound level meters.
IEC 60804:1985, Integrating-averaging sound level meters.
IEC 60942: 1988, Sound calibrators.

IEC 61260:1995, Electroacoustics — Octave band filters and fractional — Octave band filters.
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3 Definitions

For the purposes of this part of ISO 140, the definitions given in ISO 140-3 and the following definitions apply.

3.1 average sound pressure level in a room, L: Ten times the logarithm to the base 10 of the ratio of the space
and time average of the sound pressure squared to the square of the reference sound pressure, the space average
being taken over the entire room with the exception of those parts where the direct radiation of a sound source or
the near field of the boundaries (wall, etc.) is of significant influence; it is expressed in decibels.

In practice, usually the sound pressure levels L are measured. In this case L is determined by

n
L = 101g %210”/10 dB (D)
=1

where L; are the sound pressure levels L, to L, at n different positions in the room.

3.2 impact sound pressure level, L;; Average sound pressure level in a one-third-octave band in the receiving
room when the floor under test is excited by the standardized impact sound source; it is expressed in decibels.

3.3 normalized impact sound pressure level, L’,: Impact sound pressure level L; increased by a correction term
which is given in decibels, being ten times the logarithm to the base 10 of the ratio of the measured equivalent
absorption area A of the receiving room to the reference equivalent absorption area A, it is expressed in decibels:

L', = Li+10Ig-2 dB @
Ao
with Ay = 10 m2.
3.4 standardized impact sound pressure level, L', Impact sound pressure level Lj reduced by a correction

term which is given in decibels, being ten times the logarithm to the base 10 of the ratio of the measured
reverberation time T of the receiving room to the reference reverberation time T, it is expressed in decibels:

, T
Lir = Li-10lg— dB )
0

NOTE 1 For dwellings T, equals 0,5 s.

NOTE 2 The standardizing of the impact sound pressure level to a reverberation time of 0,5 s takes into account that in
dwellings the reverberation time has been found to be (nearly independent of the volume and of the frequency) equal to 0,5 s.

NOTE 3 The standardizing of the impact sound pressure level to the reverberation time of T, = 0,5 s is equivalent to
standardizing the impact sound pressure level to a reference absorption area of

Ay = 0,32V
where
A, s the reference absorption area, in square metres;
V  is the volume of the receiving room, in cubic metres.

3.5 reduction of impact sound pressure level, AL’: Difference, in decibels, between the average sound pressure
levels in the receiving room before and after the installation of, for example, a floor covering.

NOTE See ISO 140-8 for further information.
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4 Equipment
The equipment shall comply with the requirements of clause 5.
The standard tapping machine shall meet the requirements given in annex A.

The accuracy of the sound level measurement equipment shall comply with the requirements of accuracy class 0 or
1 defined in IEC 60651 and IEC 60804. If not otherwise stated by the equipment manufacturer, the complete
measuring system including the microphone shall be adjusted before each measurement using a sound calibrator
which complies with the requirements of accuracy class 1 defined in IEC 60942. For sound level meters calibrated
for measurements in sound fields of progressive plane waves, corrections for the diffuse sound field shall be
applied.

The filters shall comply with the requirements defined in IEC 61260.
The reverberation time measurement equipment shall comply with the requirements defined in ISO 354.

NOTE For pattern evaluation (type testing) and regular verification tests, recommended procedures for sound level meters are
given in OIML R 581 and OIML R 882,

5 Test procedure and evaluation

5.1 General

The field measurements of impact sound insulation of floors shall be made in one-third-octave bands unless octave
band measurements have been agreed upon. When the results from octave band measurements are converted to
single-number quantities, these results are not directly comparable with those from one-third-octave band
measurements. The procedure for octave band measurements is specified in annex B.

5.2 Generation of sound field
The impact sound shall be generated by the tapping machine (see clause 4).

The tapping machine shall be placed in at least four different positions randomly distributed on the floor under test.
The distance of the tapping machine from the edges of the floor shall be at least 0,5 m. In the case of anisotropic
floor constructions (with ribs, beams, etc.), more positions may be necessary. The hammer connecting line should
be orientated at 45° to the direction of the beams or ribs.

The impact sound pressure levels may reveal a time dependency after the tapping is started. In such a case the
measurements should not begin until the noise level has become steady. If stable conditions are not reached after 5
min, then the measurements should be carried out over a well-defined measurement period. The measurement
period shall be reported.

When floors with soft coverings are under test, the standard tapping machine shall fulfil the special requirements
given in annex A. Advice regarding the mounting of the standard tapping machine on soft floor coverings is given
also in annex A.

5.3 Measurement of impact sound pressure level

5.3.1 General

Obtain the impact sound pressure level by using a single microphone moved from position to position, or by an
array of fixed microphones, or by a continuously moving or oscillating microphone. The sound pressure levels at the
different microphone positions shall be averaged on an energy basis [see equation (1)] for all positions of the
tapping machine.
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