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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 195, Building construction machinery and
equipment.

ISO 20500 consists of the following parts, under the general title Mobile road construction machinery —

Safety:

— Part 1: Common requirements

— Part 2: Specific requirements for road-milling machines

— Part 3: Specific requirements for soil-stabilising machines and recycling machines
— Part 4: Specific requirements for compaction machines

— Part 5: Specific requirements for paver-finishers

— Part 6: Specific requirements for mobile feeders

— Part 7: Specific requirements for slip form pavers and texture curing machines

Alist of all parts in the ISO 20500 series can be found on the ISO website.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The structure of safety standards in the field of machinery is as follows.

a) Type-Astandards (basis standards) give basic concepts, principle for design and general aspects that
can be applied to machinery.

b) Type-B standards (generic safety standards) dealing with one or more safety aspect(s) or one or
more type(s) of safeguards that can be used across a wide range of machinery:

— type-B1 standards on particular safety aspects (e.g. safety distances, surface temperature, noise);

— type-B2 standards on safeguards (e.g. two-hands controls, interlocking devices, pressure
sensitive devices, guards).

c) Type-C standards (machinery safety standards) dealing with detailed safety requirements for a
particular machine or group of machines.

This International Standard is a type-C standard, as stated in ISO 12100.

When provisions of this type-C standard are different from those which are stated in type-A or type-B
standards, the provisions of this type-C standard take precedence over the provisions of the other
standards for machines that have been designed and built according to the provisions of this type-C
standard.

Documents

© IS0 2020 - All rights reserved Document SharinéXHub

Full document details: 20/30371448 DC


http://www.avadocuments.com/doc/20-30371448-dc
http://www.avadocuments.com/doc/20-30371448-dc

Documents

Document Sharing Hub

Full document details: 20/30371448 DC


http://www.avadocuments.com/doc/20-30371448-dc
http://www.avadocuments.com/doc/20-30371448-dc

DRAFT INTERNATIONAL STANDARD ISO/DIS 20500-1:2020(E)

Mobile road construction machinery — Safety —

Part 1:
Common requirements

1 Scope

This document specifies the common safety requirements for mobile road construction machinery. The
ISO 20500 series is applicable to mobile road construction machinery as listed in Annex A.

NOTE1 For travelling on public roads, the national roading regulations apply (e.g. braking, steering, lighting).

This document deals with the significant hazards common to mobile road construction machinery, when
they are used as intended and under the conditions of misuse which are reasonably foreseeable by the
manufacturer associated with the whole life time of the machine.

NOTE 2  The requirements specified in this document are common to two or more families of mobile road
construction machinery.

This document gives safety requirements for all types of mobile road construction machinery and shall
be used in conjunction with one of parts 2 to 7. These machine specific parts do not repeat the
requirements from part 1 but add to or replace (supplement or modify) the requirements for the type of
mobile road construction machinery in question.

This document does not deal with hazards related to transport of dangerous goods by road.

This document specifies the appropriate technical measures to eliminate or reduce risks arising from the
significant hazards as specified in Annex H.

This International Standard applies to machines which are manufactured after the date of publication of
this International Standard by ISO.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

CR 1030-1:1995, Hand-arm vibration — Guidelines for vibration hazards reduction — Part 1: Engineering
methods by design of machinery

prEN 143:2017, Respiratory protective devices — Particle filters — Requirements, testing, marking

EN 1822-1:2019, High efficiency air filters (EPA, HEPA and ULPA) — Part 1: Classification, performance
testing, marking

EN 12021:2014, Respiratory equipment — Compressed gases for breathing apparatus

EN ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design (1SO 13849-1:2015)
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EN ISO 16890-1:2016, Air filters for general ventilation — Part 1: Technical specifications, requirements
and classification system based upon particulate matter efficiency (ePM) (ISO 16890-1:2016))

IEC 60204-1:2012, Ed. 6, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock

IEC 60364-5-55:2011+AMD 1:2012, Electrical installations of buildings — Part 5-55: Selection and
erection of electrical equipment — Other equipment; Amendment 1

IEC 60529:2001, Ed. 2.1, Degrees of protection provided by enclosures (IP Code)

IEC 62841-1:2014, Electric Motor-Operated Hand-Held, Transportable Tools and Lawn and Garden
Machinery — Safety — Part 1: General requirements

[SO 2860:1992, Earth-moving machinery — Minimum access dimensions
ISO 2867:2011, Earth-moving machinery — Access systems

IS0 3411:2007, Earth-moving machinery — Physical dimensions of operators and minimum operator space
envelope

ISO 3450:2011, Earth-moving machinery — Wheeled or high-speed rubber-tracked machines —
Performance requirements and test procedures for brake systems

ISO 3795:1989, Road vehicles, and tractors and machinery for agriculture and forestry — Determination of
burning behaviour of interior materials

ISO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety
signs and safety markings

ISO 3864-2:2016, Graphical symbols — Safety colours and safety signs — Part 2: Design principles for
product safety labels

ISO 3864-3:2012, Graphical symbols — Safety colours and safety signs — Part 3: Design principles for
graphical symbols for use in safety signs

ISO 3864-4:2011, Graphical symbols — Safety colours and safety signs — Part4: Colorimetric and
photometric properties of safety sign materials

ISO 4413:2010, Hydraulic fluid power — General rules and safety requirements for systems and their
components

ISO 4414:2010, Pneumatic fluid power — General rules and safety requirements for systems and their
components

ISO 4871:1996, Acoustics — Declaration and verification of noise emission values of machinery and
equipment

ISO 5006:2017, Earth-moving machinery — Operator's field of view — Test method and performance

criteria
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IS0 5010:2007, Earth-moving machinery — Rubber-tyred machines — Steering requirements

IS0 5353:1995, Earth-moving machinery, and tractors and machinery for agriculture and forestry — Seat
index point

ISO 6395:2008, Earth-moving machinery — Determination of sound power level — Dynamic test conditions

IS0 6396:2008, Earth-moving machinery — Determination of emission sound pressure level at operator's
position — Dynamic test conditions

IS0 6396:2008 Technical Corrigendum 1:2009, Earth-moving machinery — Determination of emission
sound pressure level at operator’s position — Dynamic test conditions; Technical Corrigendum 1

ISO 6405-1:2017, Earth-moving machinery — Symbols for operator controls and other displays — Part 1:
Common symbols

ISO 6405-2:2017, Earth-moving machinery — Symbols for operator controls and other displays — Part 2:
Symbols for specific machines, equipment and accessories

ISO 6682:1986 + AMD 1:1989, Earth-moving machinery — Zones of comfort and reach for controls;
amendment 1

ISO 6750:2005, Earth-moving machinery — Operator’s manual — Content and format

[SO 7010:2011+AMD 3:2012, Graphical symbols — Safety colours and safety signs — Registered safety
signs

ISO 7096:2000, Earth-moving machinery — Laboratory evaluation of operator seat vibration
ISO 7165:2017, Fire fighting — Portable fire extinguishers — Performance and construction

IS0 8643:2017, Earth-moving machinery — Hydraulic excavator and backhoe loader lowering control
device — Requirements and tests

ISO 9244:2008, Earth-moving machinery — Machine safety labels — General principles

ISO 9533:2010, Earth-moving machinery — Machine-mounted audible travel alarms and forward horns —
Test methods and performance criteria

IS0 10261:2002, Earth-moving machinery — Product identification numbering system

IS0 10263-2:2009, Earth-moving machinery — Operator enclosure environment — Part2: Air filter
element test method

ISO 10263-4:2009, Earth-moving machinery — Operator enclosure environment — Part4: Heating,
ventilating and air conditioning (HVAC) test method and performance

IS0 10265:2008, Earth-moving machinery — Crawler machines — Performance requirements and test
procedures for braking systems

[SO 10532:1995+Amd1:2004+TC 1:2006, Earth-moving machinery — Machine-mounted retrieval device
— Performance requirements

ISO 10570:2004, Earth-moving machinery — Articulated frame lock — Performance requirements
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ISO/DIS 10968:2019, Earth-moving machinery — Operator's controls

[SO 11112:1995+AMD 1:2001, Earth-moving machinery — Operator's seat — Dimensions and
requirements; Amendment 1

ISO 11862:1993, Earth-moving machinery; auxiliary starting aid electrical connector
IS0 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 12508:1994, Earth-moving machinery — Operator station and maintenance areas — Bluntness of
edges

ISO 12509:2004, Earth-moving machinery — Lighting, signalling and marking lights, and reflex-reflector
devices

ISO 13333:1994, Earth-moving machinery — Dumper body support and operator's cab tilt support devices

ISO 13732-1, Ergonomics of the thermal environment — Methods for the assessment of human responses to
contact with surfaces — Part 1: Hot surfaces

[SO 13766-1:2018, Earth-moving and building construction machinery — Electromagnetic compatibility
(EMC) of machines with internal electrical power supply — Part 1: General EMC requirements under typical
electromagnetic environmental conditions

[SO 13766-2:2018, Earth-moving and building construction machinery — Electromagnetic compatibility
(EMC) of machines with internal electrical power supply — Part 2: Additional EMC requirements for
functional safety

[SO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13850:2015, Safety of machinery — Emergency stop function — Principles for design

IS0 13857:2008, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower limbs

IS0 14119:2013, Safety of machinery — Interlocking devices associated with guards — Principles for design
and selection

[SO 14120:2015, Safety of machinery — Guards — General requirements for the design and construction of
fixed and movable guards

ISO 14396:2002, Reciprocating internal combustion engines — Determination and method for the
measurement of engine power — Additional requirements for exhaust emission tests in accordance with

ISO 14401-1:2009, Earth-moving machinery — Field of vision of surveillance and rear-view mirrors —
Part 1: Test methods

ISO 14401-2:2009, Earth-moving machinery — Field of vision of surveillance and rear-view mirrors —
Part 2: Performance criteria

ISO 14990-3:2016, Earth-moving machinery— Electrical safety of machines utilizing electric drives and
related components and systems — Part 3: Particular requirements for self-powered machines
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ISO 15817, Earth-moving machinery — Safety requirements for remote operator control systems

[SO 15818:2017, Earth-moving machinery — Lifting and tying-down attachment points — Performance
requirements

[SO 16001:2017, Earth-moving machinery — Object detection systems and visibility aids — Performance
requirements and tests

ISO 16528-1:2007, Boilers and pressure vessels — Part 1: Performance requirements

ISO 16528-2:2007, Boilers and pressure vessels — Part 2: Procedures for fulfilling the requirements of
1SO 16528-1

ISO 17063:2003, Earth-moving machinery — Braking systems of pedestrian-controlled machines —
Performance requirements and test procedures

ISO 29463-5:2011, High-efficiency filters and filter media for removing particles in air — Part 5: Test
method for filter elements

ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:
— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

mobile road construction machinery

machine intended for either one of, or a combination of construction, maintenance and marking of roads
or other road like surfaces

Note to entry: The machines are listed in Annex A.

3.1.1

compact machine

mobile road construction machinery (3.1), except for vibratory plates and rammers (ISO 20500-4),
having an operating mass (3.2.1) of 4 500 kg or less

3.1.2

direct-control machine

self-propelled mobile road construction machinery (3.1) where the machine is controlled by an operator
in physical contact with the machine

3.1.3

ride-on machine

self-propelled direct-control machine (3.1.2) where the control devices are located on the machine and
the machine is controlled by an operator carried on the machine
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3.14

remote control machine

self-propelled mobile road construction machinery (3.1) where the machine is controlled by the
transmission of signals from a control box (transmitter) that is not located on the machine to a receiving
unit (receiver) located on the machine

Note to entry: The remote control can either be wireless or by wire.

3.1.5

non-riding machine

Either a self-propelled direct-control mobile road construction machine (3.1.2) where the control devices
are located on the machine and the machine is controlled by a pedestrian operator (not carried on the
machine) or a remote-control machine (3.1.4)

3.2
machine mass

3.2.1

operating mass (OM)

mass of the base machine, with equipment and empty attachment in the most usual configuration as
specified by the manufacturer, and with the operator (75 kg), full fuel tank and all fluid systems (i.e.
hydraulic oil, transmission oil, engine oil, engine coolant) at the levels specified by the manufacturer and,
when applicable, with half full material compartment (for example water, emulsion, powder binder)

[SOURCE: ISO 6016:2008, 3.2.1]
Note 1 to entry:  The mass of the operator is not included for non-riding machines.
Note 2 to entry:  Ballast mass at delivery can be included if specified by the manufacturer.

3.2.2

gross machinery mass (GMM)

maximum machine mass as approved by the manufacturer, which combines the operating mass (OM) of
the machine with the heaviest combination of equipment and attachments, the heaviest combination of
optional equipment, as specified by the manufacturer, the ballast mass and, when applicable, full material
compartment (for example water, emulsion, powder binder)

[SOURCE: ISO 6016:2008, 3.2.2]

3.3

hold-to-run control

control device which initiates and maintains machine functions only as long as the manual control
(actuator) is actuated

Note 1 to entry:  Hold-to-run control can be accomplished by two-hand control devices

3.4

cab

enclosed structure mounted to mobile road construction machinery surrounding the operator, including
glazing materials (e.g. glass, plastics) in the windows, doors and a windshield

Note 1 to entry:  The cab can meet requirements for protection structures, for example TOPS, ROPS, FOPS.
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Note 2 toentry:  The cab can protect the operator(s) against surrounding atmosphere such as heat, cold, wind,
noise and dust.

3.5

canopy

overhead structure mounted to mobile road construction machinery that covers in part or in whole the
operator station intended to protect the operator against weather conditions, e.g. rain or sun for all
positions of the operator’s station

Note 1 to entry:  The canopy can meet requirements for protection structures, for example TOPS, ROPS, FOPS.

3.6

equipment

set of components mounted onto the base machine that allows an attachment to perform the primary
design function of the machine

[SOURCE: ISO 6016:2008, definition 3.1.2]

3.7
attachment
assembly of components that can be mounted onto the base machine or equipment for specific use

[SOURCE: ISO 6016:2008, definition 3.1.4]

3.8

interchangeable attachment

attachment (3.7) which, after the putting into service of a machine, is assembled with the base machine
by the operator in order to change its function or attribute a new function

Note 1 toentry:  This interchangeable attachment is not a tool.

Note 2 to entry:  "Interchangeable attachment" in the context of this definition is identical to the definition of
"interchangeable equipment" as given in the European Machinery Directive 2006/42/EC. For further reference, see
CECE guideline "CECE guidance on the classification of attachments to construction equipment for the machinery
directive 2006/42/EC".

3.9
operator’s station
area on a ride-on machine from which an operator controls the functions of the machine

3.10

operator’s place

area other than operator's station as defined by the manufacturer from which an operator controls the
functions of the machine (e.g. work, travel functions, etc.).

3.11

nip point

point which occurs on the in - running side at the line of contact between the conveyor belt and rotating
pulley and in certain cases between belt and an idler

3.12
nip guard
fixed guard inserted at a nip point (3.11) to directly safeguard that point by volume occupation

Documents

ISO 2020 - All rights reserved .
© & Document Sharlng7Hub

Full document details: 20/30371448 DC


http://www.avadocuments.com/doc/20-30371448-dc
http://www.avadocuments.com/doc/20-30371448-dc

ISO/DIS 20500-1:2020(E)

4 Safety requirements and/or protective/risk reduction measures
4.1 General

Mobile road construction machinery shall comply with the safety requirements and/or protective/risk
reduction measures of this clause.

In addition, the machines shall be designed according to the principles of ISO 12100 for hazards relevant
but not significant which are not dealt with by this International Standard.

4.2 Visibility

4.2.1 Operator's field of view

Mobile road construction machines shall be designed so that the operator has sufficient visibility from
the operator’s station in relation to the travel and work areas of the machine that are necessary for the
intended use of the machine.

Ride-on mobile road construction machines shall meet the following requirements:

— the visibility test shall follow the principles described in ISO 5006:2017;

— for the setup of the machine, see specific parts;

— for ride-on machines with a standing operator Annex I of this document applies additionally;

— for machines designed for multiple operator positions (e.g. standing, seated, centered, left, right,
front, rear, up, down) it is sufficient to measure the most unfavorable position;

— evaluation method and performance criteria see specific parts;
— clause 10, table 1 and table 2 of ISO 5006:2017 do not apply.

Where hazards due to restricted visibility (according to ISO 5006:2017 and specific parts) exist/remain,
indirect visibility with, preferably CCTV in accordance to [SO 16001 and/or mirrors shall be provided.

NOTE Object detection systems, e.g. ultra-sonic warning device in accordance to [SO 16001, can additionally
be provided.

Mirrors may be located in the 270° arc centered in front of the operator with the operator facing the front
of the machine. Mirrors located behind the operator shall only be so placed to enable the operator to see

the area along the side of the machine.

Requirements for rear view mirrors, e.g. according to ISO 14401-1:2009 and ISO 14401-2:2009, are found
in the specific parts.

4.2.2 Lighting, signaling and marking lights and reflex-reflector devices

Self-propelled mobile road construction machines for ride-on operators shall be fitted with work lamps
and rear reflex reflector devices. Work lamps and reflex-reflector devices shall comply with ISO 12509.

If equipped, for other lighting, signaling and marking lights, see ISO 12509.
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4.2.3 Electric socket for lighting

An electric socket (e.g. cigarette lighter) intended for the connection of a lighting device for service and
maintenance use shall be provided on the machine and shall be accessible according to clause 4.9. The
design of the sockets shall prevent incorrect connection.

NOTE This requirement is fulfilled if a permanently connected maintenance light is provided.

Voltage of electrical socket shall be marked.

4.3 Operation and handling

4.3.1 Uncontrolled motion

Machine and equipment or attachment movement from the holding position, other than by actuation of
the controls by the operator, due to drift or creep (e.g. by leaking) or when power supply stops, shall be
limited to the extent that it cannot create a risk to exposed persons.

4.3.2 Towing away for recovery purposes, transportation and lifting

4.3.3 General

The devices for towing away for recovery purposes, tie-down and lifting may be the same if allowed by
the configuration of the machine.

4.3.3.1 Towing away for recovery purposes /retrieval points

Mobile road construction machinery with an operating mass greater than 2 000 kg shall be equipped with
retrieval points (hooks, rings, ears) to allow retrieval out of possible danger-zone. Provisions for
releasing the parking brake with the engine off shall be provided.

Retrieval points shall comply with ISO 10532.

4.3.3.2 Transportation

4.3.3.2.1 General

Stabilizers, outriggers and other moveable devices that may cause a hazard during transportation if
moved out of intended position shall have a means to be locked (e.g. mechanical, hydraulic) in their
transport position.

4.3.3.2.2 Tie-down points

Tie-down points according ISO 15818 shall be provided for the safe transportation of the machines.

Tie down points shall to be easily identified on the machine, e.g. marked by symbol 7.27 of
ISO 6405-1:2017, and described in the instruction handbook.

4.3.3.3 Lifting (slinging) points for lifting and loading
Lifting points (e.g. lugs, lifting-eyes or -lugs) according to ISO 15818 shall be fitted. If a machine with an

operating mass < 2000 kg is not equipped with retrieval points according to 4.3.2.2, it shall have a single
lifting point.

Documents

ISO 2020 - All rights reserved .
© & Document SharlnggHub

Full document details: 20/30371448 DC


http://www.avadocuments.com/doc/20-30371448-dc
http://www.avadocuments.com/doc/20-30371448-dc

ISO/DIS 20500-1:2020(E)

The attachments shall facilitate reliable fitting of the lifting tackles and be arranged in such a way as to
contribute to anchoring of the machine during lifting and recovery.

For mobile road construction machinery with an operating mass less or equal to 40 kg, such lifting points
can have the form of a handle.

Lifting points shall be identified on the machine, e.g. marked by symbol 7.23 of ISO 6405-1:2017.
4.3.4 Non-riding machine
The maximum travel speed of non-riding machine shall be limited to 6 km/h.

The maximum travelling speed shall be limited to 2,5 km/h for those directions where the operator has
to walk backwards.

When operating downhill at the maximum allowed gradeability, the travel speed of the machine shall not
increase more than 2 m/min compared to the speed on flat ground with the speed selector in its pre-set
position.

4.3.5 Steering system

Mobile road construction machinery shall be provided with a steering system that ensures safe steering
with consideration to the rated speed of the machine and its stopping capability. The steering shall be

such that the movement of the steering control corresponds to the intended direction of steering.

Wheeled mobile road construction machinery with a ride-on operator, having a speed capability
exceeding 20 km/h, shall be equipped with a steering system that conforms to [SO 5010.

4.3.6 Tyresand rims

Rubber-tyred mobile road-construction machinery shall have tyre and rim load performance adapted to
the purpose and application.

Rims shall have clear identification, e.g. see ISO 4250-3:2011.

NOTE For further reference see recommendations of "The European Tyre and Rim Technical Organisation”
(ETRTO).

4.3.7 Storage facilities

Alockable space intended for the safekeeping of the operator’s manual, other instructions and any special
tools shall be provided.

NOTE Space provided in a lockable cab or compartment fulfils this requirement.

The requirement for storage facilities are not applicable to machines with an operating mass < 1500 kg.
4.4 Operator stations

4.4.1 General

The operator’s station shall meet the following minimum requirements:

— operator's space envelope shall conform to ISO 3411;
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— edges shall be shaped in accordance with ISO 12508;

— the engine exhaust gas shall be directed away from the operator's station(s), the cabin air inlet, and
the operator's place(s);

— floor material shall be slip-resistant (see 5.9);
Table 2 of ISO 2867:2011 applies with following modification:

— In the area where a seated operator is placed the height of the guardrail shall be at least 200 mm
above SIP. The height of the guardrail may be lowered behind the front end of the seat cushion with
the seat in the rearmost position.

Dimensions in millimeters

|

=\ (]
;AAWJZL

1000

Figure 1 — Guardrail position

— aguardrail at the front of the operator’s station can be omitted if the access to the dropping edge is
blocked by horizontal barrier (e.g. engine hood, panel) providing a minimum height of 600 mm and
a minimum depth of 800 mm measured from the edge of the barrier in front of the operator station.

Dimensions in millimeters

800

600

Figure 2 — Access to dropping edge
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— IS0 2867:2011 section 6.2.4 is modified such that the space between sliding or movable operator
seat in the farthest position from the operator station and the fixed part of machine (for example
canopy post) shall not exceed 280 mm.

Movable cabs and/or platforms and/or seats shall be designed to be hold in all intended positions. The
control of movement for power-driven movable cabs and/or platforms and/or seats shall avoid
inadvertent operation and shall be hold-to-run.

If the operator’s seat/platform can move outside the chassis at a height below 2,0 m above ground level,
means shall be taken to alert persons/bystander about this obstacle, for example by marking pillars with
red and white retro-reflective stripes.

An operator station in its entirety may be displaceable relative to the machine (e.g. movable operator’s
stations). See also Annex D.

4.4.2 Operator’s station with cab

Mobile road construction machinery with an operating mass > 4 500 kg shall be so designed that an
operator's cab can be fitted.

Cabs, if provided, shall meet the following minimum requirements:

— the operator shall be protected against foreseeable environmental and extreme climatic conditions.
Provisions shall be made for installation of the following systems: adjustable heating and ventilation,
defrosting and pressurization, if required;

— the marking of an alternative exit shall be in accordance with ISO 7010, EO01 or E002. The breaking
of a suitable size of glass pane is considered equivalent to an alternative opening and shall be marked
according to IS0 7010:2011, E025. In such a case the necessary pane hammer, immediately
accessible to the operator, shall be provided and stored in the cab;

— front windows shall be provided with motor-driven wipers, washers. This requirement shall apply
for all directions of travel considered in the design of the machine. Machines with cab shall provide
facilities for defrosting the front window(s), for example, by means of a heating system or a particular
defrosting device.

NOTE A testing method of windscreen defrosting system is described in ISO 10263-5:2009.
— inner lighting shall be provided (capable to function with the engine stopped);
— if a heating and ventilation system is fitted, it shall:

— either comply with ISO 10263-4;

— or have a capacity of increasing the temperature of the air inside the cab and maintain a
temperature of + 18°C at expected ambient temperature. The capacity of the heating system shall
have a AT of + 28 C within 30 min.

Measurement of the heating system capacity shall be made at three points. The three points shall be
located in a vertical plane through the SIP and parallel to the longitudinal axis of the machine as follows

(see Figure 1):

— afilament position center-point as defined in ISO 5006;
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— atthe SIP as defined in ISO 5353;

— 100 mm above floor plate and 600 mm in front of SIP.

20

ISO/DIS 20500-1:2020(E)

Dimensions in millimeters

660

SIP

100

600

Figure 3 — Location of measuring points

Alternatively, the heating capacity can be determined by calculation.

The ventilation system shall be capable of providing the cab with fresh air at the minimum of
43 m3/h. If a filter is required due to operating environment conditions, it should be tested

according to ISO 10263-2.

NOTE  The filter element selection depends on the operating environment conditions.

— windows including roof windows shall be made of safety glass or other material which provides

similar performance (see e.g. ECE R43);

— ifthe cab needs to be tilted for maintenance and service, it shall be equipped with a tilt support device

according to ISO 13333.

4.4.3 Operator’s station with canopy

Ride-on mobile machinery not equipped with a cab shall be so designed that a canopy can be fitted.

If a canopy is fitted, the following requirements apply:

— If a windscreen is fitted, means shall be provided to keep the windscreens clean (e.g. wipers and

washers);

— moveable canopy shall have a means to be secured (e.g. safety valve, positive engagement) in the
intended use position and the stored position.
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4.5 Operator's seat
4.5.1 General

Machinery with provision for a seated operator shall be fitted with an adjustable seat to support the
operator in a position that allows the operator to control the machine under all expected operating
conditions.

Dimensions and adjustment of the seat shall comply with ISO 11112.

If a suspension system is fitted, it shall be adjustable to the operator’s weight of at least from 52 kg to
115 kg.

If the dimension 3E of figure 2 of ISO 3411:2007 will be exceeded, provisions shall be made (e.g. a
footrest) to cover this requirement.

NOTE These footrests can be retractable.

These footrests shall be equipped with an anti-slip surface and shall be at least 320 mm wide. The other
dimensions are shown in the table below:
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- ;[___‘;_..;_._._
N

/
W
Figure 4 — Dimensions for a seated operator
Key
3E horizontal sitting surface height
F  length of footrest
W distance between seat and front edge of footrest
D  distance between seat and rear edge of footrest
Table 1 — Dimensions
3E F w HE
With seat in rearmost
position
ISO 3411:2007, Figure 2, | 2 150 mm <400 mm > 350 mm
Dimension 3E Or design according to ISO 2867:2011,
table 6

2 Dimension D is only relevant where the operator can either sit or alternatively stand in front of the seat while operating

4.5.2 Vibration

The operator's seat shall meet the requirements of ISO 7096:2000 with regard to its ability to reduce the
vibration transmitted to the operator. See machine-specific parts of ISO 20500.

NOTE Comparative data for vibration can be found in ISO/TR 25398.
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4.6 Controls and indicators
4.6.1 General

The main controls and indicators (hand levers, pedals, switches etc.) shall be designed and arranged so
that:

a) they are accessible in accordance with ISO 2860, ISO 6682 and ISO 3411;

b) their function is clearly identified (see ISO 6405-1 and ISO 6405-2) in the operator’s station and
explained in the instruction handbook (see Clause 6);

NOTE1 Controls and indicators should be identifiable by the operator in both daylight and night time operating
conditions. Reflection and glare should be minimized.

c) the movement to activate the controls and indicators shall correspond to the intended effect or
common practice except otherwise required by application;

d) when a control is designed and constructed to carry out several functions, e.g. keyboard, joystick
control, the activated function shall be clearly identified.

NOTE 2  For further guidance of the design of controls ISO/DIS 10968:2019.

Movable control panels shall be designed in order to be held in every intended position.

NOTE 3  Machines can be complementary or simultaneously controlled by direct controls and remote controls.
NOTE 4 Indicators can be transparent gauges, electrical devices, dip stick etc.

4.6.2 Controls

4.6.2.1 Neutral position

All controls shall return to their neutral position when control of them is released unless such functions
dictate otherwise, such as:

— continuously activated;

— automatically activated;

— having a functionally related detent position.
4.6.2.2 Operating force

The operating forces of the controls shall not exceed the values given in ISO/DIS 10968:2019. The
operating force for "lever downwards" shall not exceed 300 N.

4.6.2.3 Inadvertent activation

Controls that can cause a hazard due to inadvertent activation shall be so arranged, deactivated or
guarded as to minimize the risk - particularly while the operator is getting into/out of the operator’s

station.
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