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Foreword

This document (EN 996:1995/A2:2003) has been prepared by Technical Committee CEN/TC 151
"Construction equipment and building material machines - Safety", the secretariat of which is held by
DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2004, and conflicting national standards shall
be withdrawn at the latest by February 2004.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EC Directive(s).

For relationship with EC Directives, see informative annex ZA which is an integral part of this document.

This Amendment contains modifications of clauses dealing with noise and an additional normative annex
G prescribing a noise test code for pile installation and extracting equipment.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta,
Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and the United Kingdom.

Foreword

Addition to the 4th paragraph:

The annex G is normative and contains “Noise test code for pile installation and extracting equipment”.

2 Normative references

Addition:

EN 60804, Integrating-averaging sound level meters (IEC 60804:2000).

EN ISO 3744:1995, Acoustics - Determination of sound power levels of noise sources using sound pressure -
Engineering method in an essentially free-field over a reflecting plane (ISO 3744:1994).

EN ISO 11201, Acoustics - Noise emitted by machinery and equipment – Measurement of emission sound
pressure levels at a work station and at other specified positions - Engineering method in an essentially free-field
over a reflecting plane (ISO 11201:1995).

EN ISO 11203:1995, Acoustics - Noise emitted by machinery and equipment - Determination of emission sound
pressure levels at a work station and at other specified positions from the sound power level (ISO 11203:1995).

4.27 Noise

Replacement of subclause 4.27 by:

4.27.1 Noise reduction at source at the design stage
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Machinery shall be so designed and constructed that risks resulting from the emission of airborne noise are
reduced to the lowest level taking account of technical progress and the availability of means of reducing noise, in
particular at source.

NOTE  Noise emission measurements carried out according to annex G are useful to achieve this goal.

When designing pile installation and extracting equipment, the available information and technical measures to
control noise at source shall be taken into account (see e. g. EN ISO 11688-1).

NOTE  EN ISO 11688-2 gives useful information on noise generation mechanisms in machinery.

4.27.2 Noise reduction by protective measures

The following measures, where practicable, are suitable examples:

� a cab as specified in 4.9;

� enclosure of the engine(s);

� exhaust mufflers.

NOTE  Guideline for the design of cabs and enclosures can be found in EN ISO 15667.

4.27.3 Noise reduction by information

Information on residual risks related to noise shall be given in the operator´s manual (see 5.2).

4.27.4 Measurement and declaration of noise emission values

4.27.4.1 Pile installation and extracting equipment

Determination and declaration of sound power from pile installation and extracting equipment as described in 1.3 b)
and the emission sound pressure level at the operator´s position(s) shall be carried out according to annex G.

4.27.4.2 Piling rigs and power packs/generators

This includes carrier machines as described in 1.3 a) and hydraulic power packs, power generators as described in
1.3 c) which can be a source of noise on their own.

This standard does not deal with the measurement and declaration of noise emission of piling rigs and power
packs/generators.

NOTE  Noise measurements and declaration can be carried out according to the relevant standard for this type of
equipment.

4.27.4.3 Non noise emitting equipment

This includes leaders as described in 1.3 a) and accessories as described in 1.3 c) except hydraulic power packs,
power generators.

There is no need to carry out noise measurement and declaration for this type of equipment.

5.2 Operator’s manual

In 5.2.4 the 8th.and 9th indent dealing with noise shall be replaced by:

information on sound power from pile installation and extracting equipment and the emission sound pressure level
at the operator´s position(s) in accordance with 4.27.2 and G.6.
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Annex F (informative) Bibliography

Add in F.2 the following European Standards:

EN ISO 4871:1996, Acoustics – Declaration and verification of noise emission values of machinery and equipment
(ISO 4871:1996).

EN ISO 11688-1:1998, Acoustics - Recommended practice for the design of low noise machinery and equipment -
Part 1: Planning (ISO/TR 11688-1:1995).

EN ISO 11688-2:2000, Acoustics - Recommended practice for the design of low noise machinery and equipment -
Part 2: Introduction to the physics of low-noise design (ISO/TR 11688-2:1998).

EN ISO 15667:2000, Acoustics - Guidelines for noise control by enclosures and cabins (ISO 15667:2000).

Add a new normative annex G as follows:
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Annex G
(normative)

Noise test code for pile installation and extracting equipment

Noise emission characteristics include emission sound pressure levels at workstations and the sound power level.

The use of this noise test code ensures reproducibility of the determination of the noise emission characteristics
within specified limits determined by the grade of accuracy of the basic noise measurement method used. Noise
measurement methods allowed by this standard are engineering methods (grade 2).

G.1 Scope and field of application

This noise test code is applicable to pile installation and extracting equipment as defined in 1.3b). This noise test
code is applicable for impact hammers and extractors up to a maximum striking energy of 250 kNm and to
vibrators, static pile pushing/pulling devices up to a power of 1000 kW of its power source.

For equipment above these limits this noise test code may have to be adapted to accommodate the practical
problems associated with the testing of large equipment. In such cases the details of adaptation shall be recorded
and reported (see also G.5).

This noise test code specifies all the information necessary to carry out the determination, declaration and
verification of the noise emission characteristics of this equipment. It specifies noise measurement methods,
installation, operating and mounting conditions that shall be used for the test.

NOTE  This noise test code is not intended for an exact comparison of noise levels generated by different types of
equipment
(i. e. impact hammers versus vibrators).

G.2 Installation and operation of source under test (see clause 6 of EN ISO 3744:1995)

G.2.1 Common requirements (see 6.1 of EN ISO 3744:1995)

The following general requirements apply in addition to the specific requirements given in G.2.2 for particular pile
installation and extracting equipment.

G.2.1.1 Test site (see 6.2 of EN ISO 3744:1995)

The test site can be any location, e. g. indoors or outdoors, at (manufacturers) test yard or on an actual job site,
provided that the background noise and acoustic environmental requirements of EN ISO 3744 are satisfied.

G.2.1.2 Test-pile or test-stand (see 6.2 and 6.3 of EN ISO 3744:1995)

The equipment shall be operated mounted on a test-pile or on a test-stand. The test- pile, if any, shall be a steel
pipe pile.

The test-stand shall allow a normal operation of the equipment according to the manufacturers specifications.

As far as practicable, the effect of background noise from the environment including that from any power source
shall be minimised and subsequently corrected by calculation (see G.3.3).

The height of the force transfer level between equipment and test- pile/test-stand, shall be between a maximum of
2,0 m and a minimum of 0,0 m above surrounding ground level.

This height of the force transfer level is defined as follows:
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� for impact hammers: contact level with top of pile or bottom of pile cap, helmet or anvil respectively;

� for vibrators: top of pile;

� for static pile pushing/pulling device: top of (highest) pile.

G.2.1.3 Operating conditions for the equipment (see 6.5 of EN ISO 3744:1995)

The equipment shall be operated under rated conditions, according to the manufacturers• specifications. This
includes the following:

� operation under normal working temperature;

� equipment shall operate at minimum at 90 % of its maximum specified rating. This is defined as follows:

� for impact hammers: striking energy, which can be defined as rated, nominal or net striking or impact
energy (kNm);

� for vibrators: eccentric moment (kgm);

� for static pile pushing/pulling devices: pushing force (kN).

� blow-rate or frequency or velocity shall be at a minimum of the manufacturers specified values . This is defined
as follows:

� for impact hammers: 90% blow-rate (blows/min);

� for vibrators: 95% frequency (s-1 or min-1);

� for static pile pushing/pulling devices: 90% velocity (m/min).

G.2.2 Specific requirements (see 6.5 of EN ISO 3744:1995)

G.2.2.1 Specifications for impact hammers

G.2.2.1.1 Cushion assembly

A hammer cushion assembly as specified by the manufacturer shall be used during noise measurement.

G.2.2.1.2 Pile cap

A suitable pile cap for the test conditions as specified by the manufacturer shall be used during noise
measurement.

G.2.2.1.3 Pile cushion

A pile cushion shall not be used during noise measurement.

G.2.2.2 Specifications for vibrators

If a clamping device for vibrators is needed to operate the machine during noise measurement a standard clamping
device as specified by the manufacturer shall be used.

The vibrator shall be operated at a test bench or freely suspended or directly connected to a support which may be
part of the piling equipment.

The total mass of the dynamic part of the vibrator shall be increased at least by 40% by adding extra mass (e. g.
clamping device(s)).
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G.2.2.3 Specifications for static pile pushing/pulling devices

If a clamping device for static pushing/pulling devices is needed to operate the machine during noise measurement
a standard clamping device as specified by the manufacturer shall be used.

G.3 Determination of the sound power level emitted by the equipment

G.3.1 Hemispherical measurement surface (see 7.2 of EN ISO 3744:1995)

The measurement surface shall be a hemisphere with a radius relating to the dimension of the noise source for the
equipment (see Figure G.1; e. g. for impact hammers the characteristic source dimension is not more than 2,0 m
above impact level).

Key

1 Impact hammer
2 Ram weight
3 Pile cap
4 Pile
5 Ground level
6 Impact level
hF Height of force transfer
h Height
d Depth
w Width

a) Impact hammer
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