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This British Standard, which supersedes the 1977 version, has been prepared under the direction of the Road Engineering
Standards Committee and is identical with ISO 3164-1979 (second edition) ‘Earth-moving machinery — Laboratory
evaluations of roli-over and falling-object protective structures — Specifications for the deflection-limiting volume’
published by the International Organization for.Standardization (1SO). '

in 1985 the European Committee for Standardization (CEN) adopted 1SO 3164 : 1979 as amended by Amendment 1 -

C 1SO 3164 was produced as a result of international discussions in which the United Kingdom took an active part.
1

"1980 as European Standard EN 23164 : 1985,

Terminology and conventions. The text of the international standard has been approved as suitable for publication,

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

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-references

international standard Corresponding British Standard

ISG 3411-1975

BS 6538 : 1978 Specification for earth-moving machinery — Human physical dimensions of

operators and minimum operator space envelope

(Identical)
1SO 3449-1975

BS 5526 : 1978 Specification for earth-moving machinery — Falling-object protective

structures — Laboratory tests and performance requirements

{ldentical}
1SO 3471-1875

BS 6527 : 1977 Specification for earth-moving machinery — Roll-over protective structures —

Laboratory tests and performance requirements

(identical)
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Key words: Earth-moving equipment, accident prevention, protection against falling objects, overturning (vehicles),
laboratory tests, specifications, dimensions, deformation

English version

Earth-moving machinery. Laboratory evaluations of
roll-over and falling-object protective structures;
Specifications for the deflection-limiting volume

(ISO 3164-1979, ed. 2, with Amendment 1-1980)

Engins de terrassement. Etudes en Erdbaumaschinen. Uberrolischutzaufbauten und
laboratoire des structures de protection au Schutzaufbauten gegen herabfallende
retournement et contre les chutes d'objects; Gegensténde; Verformungsgrenzbereich
Spécifications pour le volume limite de (1ISO 3164-1979, Ausgabe 2, mit Anderung
déformation 1-1980)

(ISO 3164-1979, éd. 2, avec Amend. 1-1980)

This European Standard was accepted by CEN on 1985-04-23. CEN members are
bound to comply with the requirements of CEN Internal Regulations which

stipulate the conditions for giving this European Standard the status of a national
standard without any alteration.

Up-to-datelists and bibliographical references concerning such national standards

may be obtained on application to the CEN Central Secretariat or to any CEN
member.

ThisEuropean Standard exists inthree official versions (English, French, German).
A version in any other language made by translation under the responsibility of
a CEN member into its own language and notified to the CEN Central Secretariat
has the same status as the official versions.

CEN members are the national standards organizations of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, ltaly, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Européisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© CEN 1985 Copyright reserved to all CEN members
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Brief history

Following a proposal of the Commission of the European
Communities, the Technical Coordination Committee of

CEN decided in 1980 to investigate the national implemen-

tation of 1SO standards in the field of ‘Health and safety

’

standards for cabin installation of construction equipment’.

Based on the result of the implementation study on the
International Standard:

1SO 3164-1979 ‘Earth-moving machinery —
Laboratory evaluations of
roll-over and falling-object
protective structures —
Specifications for the
deflection-limiting volume’
as part of the list of these 1SO standards, the Technical
Board of CEN decided by Resolution BT 5/1983 to
submit the above-mentioned 1SO standard as prEN to the
preliminary vote. )
The text of the International Standard 1SO 3164-1979,
Edition 2, with Amendment 1-1980 dated 1980-12-01 was
approved by CEN as a European Standard without any
modification on the strength of its acceptance by the
following member countries:
Belgium, Denmark, France, Germany, ltaly, Netherlands,
Sweden, Switzerland, United Kingdom.
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British Standard Specification for

Laboratory evaluations of roll-over and falling-object
protective structures : the deflection-limiting
volume for earth-moving machinery

1 Scope

This International Standard specifies the deflection-limiting
volume to be used in laboratory evaluations of roll-over and
falling-object protective structures. It relates to 1ISO 3471, deal-
ing with roll-over protective structures, and to ISO 3449, deal-
ing with falling-object protective structures. The dimensioning
of the deflection-limiting volume takes into account the large
operator (see 1SO 3411).

2 Field of application

This International Standard shall be used when performing
laboratory evaluations of roll-over protective structures set
forth in 1SO 3471 and falling-object protective structures set
forth in 1SO 3449,

3 References

ISO 3411, Farth-moving machinery — Human physical dimen-
sions of operators and minimum operator space envelope.

1SO 3449, Earth-moving machinery — Falling object protective
structures — Laboratory tests and performance requirements.

1SO 3471, Earth-moving machinery — Roll-over protective
structures — Laboratory tests and performance requirements.

4 Definitions and abbreviations

For the purpose of this International Standard, the following
definitions apply :

4.1 roll-over protective structure (ROPS): A system of
structural members arranged on a machine in such a way as
to accomplish its primary purpose to reduce the possibility
of an operator, when wearing a seat belt, from being crushed
should his machine roll over. Structural members include
any subframe, bracket, mounting, socket, bolt, pin
suspension or flexible shock absorber used to secure the
system to the machine frame but excludes mounting
provisions which are integral with the machine frame.’

4.2 falling-object protective structure (FOPS) : A system
of structural members arranged in such a way as to provide
operators with reasonable protection from falling objects (for
example trees, rocks).

4.3 deflection-limiting volume (DLV): That voiume,
related to the operator, which serves to set limits and deflec-
tions permissible when performing laboratory evaluations of
ROPS and FOPS. The volume, an approximation, is based on
the seated dimensions of the large operator.

4.4 locating point (LP) (see figure 2} : A point in the middle
vertical longitudinal plane of the seat that is parallel to the
longitudinal axis of the seat and at the intersection of the
following two lines in this plane :

— HH : The horizontal line that is tangential to the highest
point of the seat cushion in this plane;

— VV : The vertical line that is tangential to the most for-
ward point of the seat back in this plane.

This point is defined to establish a practical definitive location
for the DLV (4.3) regardless of morphological characteristics or
mass of operator.

4.5 location axis (LA) (see figure 1) : That line which is
perpendicular to the middle vertical longitudinal plane of the
seat and intersects that plane at the locating point (LP) defined
in 4.4,

5 Apparatus

A volume as shown in figure 1. Accuracy of the lengths :
+ 13 mm (0.5 in).

6 Positioning of deflection-limiting volume
(DLV)

6.1 The seat shall be adjusted to the rearmost position first
and then to the lowest position.

The position of seats with suspension systems shall include
that static deflection of the suspension system which a seated
operator as defined in 4.3 would impose on the suspension
system (all mechanical, hydraulic, or gas elements to be at the
manufacturer's recommended settings for this size of
operator).

6.2 Any seat having rotational adjustment for work opera-
tions about a transverse or vertical axis shall be at the middle or
central position when determining the LP.
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