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National foreword

This Part of BS 6812 has been prepared under the direction of the Environment and Pollution Standards Committee.
It is identical with 1SO 6393-1985, ‘Acoustics — Measurement of airborne noise emitted by earth-moving machinery —
Method for determining compliance with limits for exterior noise — Stationary test condition’, published by the
International Organization for Standardization (1SO).

1SO 6393 was prepared by Subcommittee 1, Noise, of 1ISO Technical Committee 43, Acoustics, with the active participation
and approval of the UK.
At present the following Parts of BS 6812 have been published.
Part 1. Method for determination of compliance with limits for exterior noise using a stationary test condition
Part 2. Method of measurement at the operator’s position using a stationary test condition
Further Parts of BS 6812 will be prepared, if required.
Terminology and conventions. The text of the international standard has been approved as suitable for publication as a

British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. in British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘Part of BS 6812’.

It should be noted that 6.5 is recommendatory and in British Standards this text would normally have been included in a
note.

Cross-references

International standards Corresponding British Standards

1SO 6165-1978 BS 5718 : 1979 Glossary of terms for basic types of earth-moving machinery
(ldentical)

1SO 6394-1985 BS 6812 Airborne noise emitted by earth-moving machinery
Part 2 : 1987 Method of measurement at the operator’s position in a stationary test
condition
(ldentical)

IEC 651 : 1979 BS 5969 : 1981 Specification for sound level meters
(Identical)

The Technical Committee has reviewed the provisions of ISO 1585 and 1SO 4872, to which reference is made in the text,
and has decided that they are acceptable for use in conjunction with this standard.

Textual errors. When adopting the text of the international standard, the following textual error was discovered. It has
been marked in the text and has been reported to ISO in a proposal to amend the text of the international standard.

In clause 12, item a), line 2, after 10.2’ the words ‘and 10.3’ should be inserted.

Additional information. Clause 9.1 requires an instrumentation system that would determine the equivalent continuous
A-weighted sound pressure level with an accuracy at least equal to that of type 1 in accordance with |EC 651. Type 1
sound level meters complying with BS 6698 : 1986 ‘Specification for integrating-averaging sound level meters’ (which is
identical to IEC 804 : 1985) fulfil this requirement.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard

Airborne noise emitted by earth-moving machinery

Part 1. Method of measurement of exterior noise in a stationary test condition

0 [Introduction

This International Standard is a special test code for specific
types of earth-moving machinery. It is an extension of ISO 4872
which contains the general requirements for construction
equipment.

Specific requirements are provided in this special test code to
enable the sound power emission in a stationary test condition
to be determined in a manner which is repeatable. Attachments
(bucket, dozer, etc.) for the manufacturer’s production version
shal! be fitted since this is the configuration most likely to exist
when the machine is in actual use.

This International Standard will enable compliance with noise
limits to be determined. It can also be used for evaluation pur-
poses in noise reduction investigations.

An additional special test code is given in ISO 6394. This other
special test code shall be used to determine the noise emitted
by earth-moving machinery, with the machine in a stationary
condition, measured at the operator’s position in terms of the
equivalent continuous A-weighted sound pressure level.

1 Scope

This International Standard describes a method for determining
the exterior noise emitted by earth-moving machinery in terms
of the A-weighted sound power level while the machine is in a
stationary test condition. At six positions on a hemispherical
surface, the equivalent continuous A-weighted sound pressure
levels are measured. The A-weighted sound power level of the
machinery is calculated from the measured values.

2 Field of application

This International Standard is applicable to the following
specific types of earth-moving machinery {see also the annex):
excavators {hydraulic or rope operated), crawler and wheel
tractors with dozer equipment, and crawler and wheel loaders.

Full document details: BS 6812-1:1987

3 References
ISO 1585, Road vehicles — Engines test code — Net power.

IS0 4872, Acoustics — Measurement of airborne noise emitted
by construction equipment intended for outdoor use —
Method for determining compliance with noise limits.

ISO 6165, Earth-moving machinery — Basic types —
Vocabulary.

ISO 6394, Acoustics — Measurement of airborne noise emitted
by earth-moving machinery — Operator’s position — Sta-
tionary test condition.

|EC Publication 651, Sound level meters.

4 Definitions

For the purposes of this International Standard, the definitions
given in 1SO 4872 and the following definitions apply.

4.1 equivalent continuous A-weighted sound pressure
level, L a.q 10 The A-weighted sound pressure level averaged
on an energy basis over the whole measurement period.

4.2 A-weighted sound power level, L : The A-weighted
sound power level using equivalent continuous A-weighted
sound pressure levels averaged over the measurement surface
and averaged on an energy basis over the whole measurement
period.

5 Instrumentation

5.1 General
For the purposes of this International Standard, the instrumen-

tation specified in 1SO 4872 applies. An additionat requirement
relating to the microphone is giv n in 5.2.
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5.2 Microphone

A condenser microphone or the equivalent in accuracy, stability
and frequency response shall be used. The external diameter of
the microphone shall not exceed 13 mm so as to reduce poss-
ible directivity errors. The microphone and its associated cable
shall be chosen so that the combined sensitivity does not
change significantly over the temperature range encountered
during the measurements.

6 Test environment

6.1 General

For the purposes of this International Standard, the test
environment specified in 1SO 4872, clause 4 and annex A,
applies. Additional requirements are given in 6.2 to 6.6.

Humidity, air temperature, barometric pressure, vibration and
stray magnetic fields shall be within the limits specified by the
manufacturer of the instrumentation.

6.2 Test site and environmental correction, K

For test sites which consist of a hard, flat ground surface, such
as asphalt or concrete, and with no sound-reflecting obstacles
within a distance from the source equal to three times the
greatest distance from the source centre to the lower measure-
ment positions, it may be assumed that the environmental cor-
rection, K, is less than or equal to 0,5 dB and is, therefore,
negligible and can be disregarded.

6.3 Test site surface

Three types of test site surface are allowed. The choice is
optional and the test site surface or surfaces selected shall be
reported as specified in clauses 11 and 12. The test site surfaces
are outlined in 6.3.1 t0 6.3.3.

6.3.1 Hard reflecting plane (Test site surface A)

The test area bordered by the microphones shall consist of con-
crete or sealed asphalt that has not incurred any extensive sur-
face deterioration.

6.3.2 Sand (Test site surface B)

The test area bordered by the microphones shall consist of
humid sand of grain size up to 2 mm. The minimum depth of
the sand shall be 0,3 m for the working location of the
machine. The remainder of the test site should have a minimum
depth of 0,06 m. If 0,3 m is not sufficient depth for track
penetration, the depth shall be increased accordingly.

6.3.3 Compacted earth (Test site surface C)

The test area bordered by the microphones shall consist of
compacted earth that is slightly moist and will permit track or
wheel lug penetration. The moisture content shall be low
enough so that the material does not stick or pack in the track

system or in the wheel lugs. The material shall be free of stones
greater than 25 mm in diameter and the proportion of sand,
gravel or crushed rock should not exceed 50 %. The soil may
be clay or loam.

6.4 Background noise

Background noise at each measurement position shall be at
least 10 dB lower than the noise emitted by the machine.

6.5 Climatic conditions

When precipitation, i.e. rain, snow or hail, is falling or when the
ground surface is covered with snow, it is recommended that
measurements should not be carried out.

6.6 Signal devices

Any signal devices, such as forward warning horn or back-up
alarm, shall not be activated during this test.

7 Measurement of equivalent continuous
A-weighted sound pressure levels

7.1 Size of measurement surface

The measurement surface to be used for the test shall be a
hemisphere. The radius of the hemisphere shall be determined
by the basic length, L, of the machine (see figures 1, 2 and 3).
The basic length encloses the main body of the machine and
excludes major attachments, such as dozer blades, buckets and
boom.

The radius shall be:

— 4 m when the basic length, L, of the machine to be
tested is less than 1,5 m;

— 10 m when the basic length, L, of the machine to be
tested is greater than 1,5 m but less than 4 m;

— 16 m when the basic length, L, of the machine to be
tested is greater than 4 m.

7.2 Microphone positions on the hemispherical
measurement surface

There shall be six measurement positions, i.e. positions 2, 4, 6,
8, 10 and 12, arranged as defined in 7.2.3, alternative B, of
1SO 4872. The microphone array and coordinates shall be as
shown in figure 4.

7.3 Positioning of the machine

7.3.1 Loaders and tractors with dozer equipment

The machine centreline shall coincide with the hemisphere
centreline which is the intersection of the x- and y-axes in
figure 4. The front of the machine shall face microphone
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