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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Standards may also be withdrawn.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 Standards can be found by visiting the Standards Web
Shop at www.standards.com.au and looking up the relevant Standard in the on-line
catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

Australian Standards™ and other products and services developed by Standards
Australia are published and distributed under contract by SAI Global, which
operates the Standards Web Shop.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or

ambiguities. Contact us via email at mail@standards.org.au, or write to the Chief
Executive, Standards Australia, GPO Box 476, Sydney, NSW 2001.

This Standard was issued in draft form for comment as DR 05281.
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PREFACE

This Standard was prepared by the Standards Australian members of the Joint Standards
Australia/Standards New Zealand Committee AV-004, Acoustics Architectural. After
consultation with stakeholders in both countries, Standards Australia and Standards New
Zealand decided to develop this Standard as an Australian Standard rather than an
Australian/New Zealand Standard.

This Standard is an identical to ISO 140-6:1998, Acoustics—Measurement of sound insulation
in buildings and of building elements, Part 6: Laboratory measurements of impact sound

insulation of floors.

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

(a) Its number appears on the cover and title page while the international standard number

appears only on the cover

(b) In the source text ‘this part of ISO 146” should read ‘this Australian Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard”

buildings and of building elements.
717-2 Part 2: Impact sound insulation

IEC
60651 Sound level meters

60942 Sound calibrators

61260 Electroacoustics—Octave-band filters
and fractional-octave band filters

The terms ‘normative’ and ‘informative’
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Australian Standard

ISO AS ISO

354  Acoustics—Measurement of sound 354 Acoustics—Measurement of sound
absorption in a reverberation room absorption in a reverberation room

717  Acoustics—Rating of sound insulation in 717 Acoustics—Rating of sound insulation in

buildings and of building elements
717.2  Part 2: Impact sound insulation

AS IEC

61672 Electro-acoustics—Sound level meters
61672.1 Part 1: Specification
61672.2 Part 2: Pattern evaluation tests

60804 Integrating-averaging sound level meters 61672.1 Part 1: Specification

61672.2 Part 2: Pattern evaluation tests
AS/NZS
60942 Electroacoustics—Sound calibrators

4476 Acoustics—Octave-band and fractional-
octave-band-filters

have been used in this Standard to define the

application of the annex to which they apply. A ‘normative’ annex is an integral part of a
Standard, whereas an ‘informative’ annex is only for information and guidance.

* Only referenced International Standards that have been adopted as Australian Standards have been listed.
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AUSTRALIAN STANDARD

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

Part 6:
Laboratory measurements of impact sound insulation of floors

1 Scope

This part of ISO 140 specifies a laboratory method for measuring impact noise transmission through 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 classify floors
according to their sound insulation capabilities.

NOTE 1 Field measurements of impact sound insulation of floors are dealt with in ISO 140-7.

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 140-1:1997, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 1:
Requirements for laboratory test facilities with suppressed flanking transmission.

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 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 purpose of this part of ISO 140, 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.

If a continuously moving microphone is used, L is determined by

Tm
L j p?(t)dt

L=10lg—9% —

2 dB (D

where
p isthe sound pressure, in pascals;
po s the reference sound pressure and is equal to 20 pPa;

T, is the integration time, in seconds.

m

If fixed microphone positions are used, L is determined by

2 2 2
L=10lgPL TP *F " 45 )
2
n- P

where py, p,..., P, are r.m.s. sound pressures at n different positions in the room. In practice, usually the sound
pressure levels L; are measured. In this case L is determined by

n
L=101g 1210”/10 dB )
n 4
j=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 absorption area A, it is expressed in decibels:

A
Ln:Li+1OIgE dB ... (4)
where Ay = 10 m2.
4 Equipment

The equipment shall comply with the requirements of clause 6.

The standard tapping machine shall meet the requirements given in annex A.
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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. The complete measuring system including the microphone shall be adjusted
before each measurement to enable absolute values of sound pressure levels to be obtained. If not otherwise
stated by the equipment manufacturer, a sound calibrator which complies with the requirements of accuracy class 1
defined in IEC 60942 shall be used. For sound level meters calibrated for measurements in sound fields of
progressive plane waves, corrections for the diffuse sound field shall be applied.

The one-third-octave band 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 R58[ and OIML R88I2l. For the standard tapping machine, similar recommendations are given in annex A.

5 Test arrangement

5.1 Rooms

Laboratory test facilities shall comply with the requirements of ISO 140-1.

5.2 Test specimen

The size of the test specimen is determined by the size of the test opening of the laboratory test facility as defined in
ISO 140-1. These sizes are approximately between 10 m2 and 20 m2, with the shorter edge length being not less
than 2,3 m.

Preferably install the test specimen in a manner as similar as possible to the actual construction, with a careful
simulation of normal connections and sealing conditions at the perimeter and at joints within the specimen. The
mounting conditions shall be stated in the test report.

The impact sound insulation of solid floors depends on coupling to surrounding structures. In order to describe
properly the effect of the mounting, it is recommended to measure and to report the loss factor (see annex D).

The sound radiated by flanking elements should be negligible compared to the sound radiated from the floor under
test. This may be checked by the procedures given in annex B.

6 Test procedure and evaluation

6.1 Generation of sound field
The impact sound shall be generated by the tapping machine (see annex A).

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.) or rough and irregular floor coverings, 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. The measurement period shall be
reported. If stable conditions are not reached after 5 min, then the measurements should be carried out over a well-
defined measurement period.

When soft coverings are under test, it is necessary that the standard tapping machine fulfils special requirements

given in annex A. Advice regarding the mounting of the standard tapping machine on soft floor coverings is given in
annex A.

Documents

Document Sharing Hub

Full document details: AS ISO 140.6-2006


http://www.avadocuments.com/doc/as-iso-140-6-2006
http://www.avadocuments.com/doc/as-iso-140-6-2006

6.2 Measurement of impact sound pressure level
6.2.1 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 equations (1) to (3)] for all positions of the
tapping machine.

6.2.2  Microphone positions

The following are minimum separating distances:

— 0,7 m between microphone positions;

— 0,7 m between any microphone position and room boundaries or diffusers;
— 1,0 m between any microphone position and the test specimen.

NOTE Greater separating distances should be used wherever possible.

a) Fixed microphone positions

A minimum of four fixed microphone positions shall be used; these shall be evenly distributed within the space
permitted for measurement in the room.

b) Moving microphone positions

When using a moving microphone, the sweep radius shall be at least 0,7 m. The plane of the traverse shall be
inclined in order to cover a large proportion of the space permitted for measurement. The plane of traverse shall not
lie within 10° of any plane of the room (wall, floor, ceiling). The duration of a traverse period shall not be less than
15s.

6.2.3 Measurement

a) Fixed microphone positions

The minimum number of measurements using fixed microphone positions is six, a combination of at least four
microphone positions and at least four tapping machine positions shall be used.

EXAMPLE For two microphone and two tapping machine positions, make measurements for all four possible combinations.
For the other two microphone and two tapping machine positions, make measurements on a one-to-one basis.

b) Moving microphone positions

The minimum number of measurements using a moving microphone is four (e.g. one measurement for each
tapping machine position).

When using six or eight tapping machine positions, measurements can be made using either one or two moving
microphone positions.

6.2.4  Averaging time

At each individual microphone position, the averaging time shall be at least 6 s at each frequency band with centre
frequencies below 400 Hz. For bands of higher centre frequencies, it is permissible to decrease the time to not less
than 4 s. Using a moving microphone, the averaging time shall cover a whole number of traverses and shall be not
less than 30 s.
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