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Light motorized vehicles for the transportation of persons
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approval for on-road use - Side by Side Vehicles - Safety
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European foreword

This document (EN 16990:2020) has been prepared by Technical Committee CEN/TC 354 “Non-type
approved light motorized vehicles for the transportation of persons and goods and related facilities -”,
the secretariat of which is held by AFNOR.

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 November 2020, and conflicting national standards
shall be withdrawn at the latest by November 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

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 EU Directive 2006/42 /EC.

For relationship with EU Directive 2006/42/EC, see informative Annex ZA, which is an integral part of
this document.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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Introduction

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance etc.)
Others can be affected by the level of machinery safety achieved with the means of the document by the

above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with special needs);

— service providers, e.g. for maintenance (small, medium and large enterprises);

— consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting
process of this document.

This document is a type C standard as stated in EN ISO 12100:2010.

The vehicles concerned and the extent to which hazards, hazardous situations and hazardous events are
covered are indicated in the scope of this document.

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

This document applies to Side by Side vehicles propelled by internal combustion engines using liquid
fuels (petrol, diesel, bio-fuels, Ipg) and/or electric drive, intended to be used primarily on unpaved
surfaces and not intended to be used on public roads?).

This document defines safety requirements relating to the elements of design, operation, and
maintenance of Side by Side vehicles and deals with all significant hazards, hazardous situations and
events relevant to Side by Side vehicles, when they are used as intended and under conditions of misuse
which are reasonably foreseeable by the manufacturer (see Annex M). It deals with the significant
hazards during the whole lifecycle of the product as defined in 5.3 of EN ISO 12100:2010,

This document is not dealing with:

— Side by Side Vehicles exclusively intended for competition?);

— Side by Side Vehicles fitted with side facing seats

— Side by Side Vehicles intended to be operated by persons under the age of 14 years;
— agricultural and forestry tractors coming under Regulation (EU)167/2013;

— 3 or 4 wheeled vehicles coming under Regulation (EU)168/2013;

— accessories for additional functions3);

— the additional hazards due to the use of the Side by Side Vehicle on public roads;

— the additional hazards due to the use of remote control.

This document is not intended to cover all terrain vehicles (ATVs - Quads) as defined by

EN 15997:2011

This document is not applicable to Side by Side vehicles which are manufactured before the date of its
publication as EN.

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.

CEN/TR 15172-1, Whole-body vibration - Guidelines for vibration hazards reduction - Part 1: Engineering
methods by design of machinery

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

D general, vehicles intended for use on public roads have to fulfil specific requirements and/or require official
“type-approval”.

2)  The main criterion to be applied to judge whether vehicles are to be considered as exclusively intended for competition is
whether they are designed according to the technical specifications laid down by one of the officially recognised racing
associations.

3) Towing hook and load carrying provisions remaining within the vertical projection onto the ground of the vehicle are not
considered as accessories.
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EN 614-1:2006+A1:2009, Safety of machinery - Ergonomic design principles - Part 1: Terminology and
general principles

EN ISO 11201:2010, Acoustics - Noise emitted by machinery and equipment - Determination of emission
sound pressure levels at a work station and at other specified positions in an essentially free field over a
reflecting plane with negligible environmental corrections (1SO 11201:2010)

EN 14930:2007+A1:2009, Agricultural and forestry machinery and gardening equipment - Pedestrian
controlled and hand-held machines - Determination of accessibility of hot surfaces

EN 60335-2-29:2004, Household and similar electrical appliances - Safety - Part 2-29: Particular
requirements for battery chargers

EN 61310-1:2008, Safety of machinery - Indication, marking and actuation - Part 1: Requirements for
visual, acoustic and tactile signals

EN ISO 3471:2008, Earth-moving machinery - Roll-over protective structures - Laboratory tests and
performance requirements (1SO 3471:2008)

EN ISO 3744:2010, Acoustics - Determination of sound power levels and sound energy levels of noise
sources using sound pressure - Engineering methods for an essentially free field over a reflecting plane
(IS0 3744:2010)

EN ISO 4871:2009, Acoustics - Declaration and verification of noise emission values of machinery and
equipment (ISO 4871:1996)

EN ISO 5349-1:2001, Mechanical vibration - Measurement and evaluation of human exposure to hand-
transmitted vibration - Part 1: General requirements (1SO 5349-1:2001)

EN ISO 8041:2005, Human response to vibration - Measuring instrumentation (IS0 8041:2005)

EN ISO 11688-1:2009, Acoustics - Recommended practice for the design of low-noise machinery and
equipment - Planning (I1SO/TR 11688-2:1995)

ENISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk
reduction (1SO 12100:2010)

EN ISO 13857:2008, Safety of machinery - Safety distances to prevent hazard zones being reached by
upper and lower limbs (1SO 13857:2008)

EN ISO 14120:2015, Safety of machinery - Guards - General requirements for the design and construction
of fixed and movable guards (1SO 14120:2015)

ISO 3463:2006, Tractors for agriculture and forestry — Roll-over protective structures (ROPS) —
Dynamic test method and acceptance conditions

IS0 5006:2017, Earth-moving machinery — Operator’s field of view — Test method and performance
criteria

ISO 5348:1998, Mechanical vibration and shock — Mechanical mounting of accelerometers

IS0 5700:2013, Roll-over protective structures (ROPS) (cab or frame) of wheeled or tracked tractors for
agriculture and forestry - Static test method and acceptance conditions
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ISO 12003-1:2008, Roll-over protective structures (ROPS) Front Mounted on narrow-track wheeled
agricultural and forestry tractors - Procedures for both static and dynamic testing

[SO 12003-2:2008, Roll-over protective structures (ROPS) Rear Mounted on narrow-track wheeled
agricultural and forestry tractors - Procedures for both static and dynamic testing

OECD test code 3, OECD standard code for the official testing of protective structures on agricultural
and forestry tractors (dynamic test) (Edition 2015 - July 2014)

OECD test code 4, OECD standard code for the official testing of protective structures on agricultural
and forestry tractors (static test) (Edition 2015 - July 2014)

OECD test code 6, OECD standard code for the official testing of front mounted roll-over protective
structures on narrow-track wheeled agricultural and forestry tractors (Edition 2015 - July 2014)

OECD test code 7, OECD standard code for the official testing of rear mounted roll-over protective
structure on narrow-track wheeled agricultural and forestry tractors (Edition 2015 - July 2014)

SAE ] 141 (JUN 95), Seat Belt Hardware - Performance Requirements

SAE ] 383 (201303), Motor Vehicle Seat Belt Anchorages - Design Recommendations
SAE ] 384 (JUN 94), Motor Vehicle Seat Belt Anchorages - Test Procedures

SAE ] 386 (201208), Operator Restraint System for Off-Road Work Machines

SAE ] 2292 (200612 or JAN 2016), Combination Pelvic/Upper Torso (Type 2) Operator Restraint Systems
for Off-Road Work Machines

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ENISO 12100:2010 and the
following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

¢ [EC Electropedia: available at http: //www.electropedia.org/

* [SO Online browsing platform: available at http://www.iso.org/obp

31

Side by Side vehicle

SbS

self-propelled, operator-controlled, non-articulated vehicle operable on four or more wheels, with a
gross vehicle mass of 2000 kg or less, a minimum mass in running order of 300 kg and a maximum
design speed of > 32 km/h, designed to transport persons and/or cargo and pull and push equipment
where the operator and at least one passenger are sitting side by side on non-straddle seats

Note 1 toentry: A Side by Side vehicle is steered by a control other than a handlebar and is designed for
recreational or utility purposes and carry no more than 6 occupants.

3.2

brake lever or

handle

hand-operated control which, when activated, causes the brake(s) to be applied
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3.3
brake pedal
foot-operated control which, when activated, causes the brake(s) to be applied

3.4

steering system

includes the steering control, the column, the mechanism which links the column to the wheels and any
powered assistance

Note 1 to entry: A steering control is a part directly operated by the operator in order to steer the vehicle.

3.5
engine stop switch
device used to stop engine operation

3.6
transmission control
control for selecting gears, forward, neutral, reverse and overall transmission ranges

3.7
manual fuel shut-off control
manual device designed to turn the fuel flow from the fuel tank on and off

3.8
speed control pedal
vehicle speed control increases or decreases forward or rearward travel speed

3.9
cargo area
rack or other designated area intended by the manufacturer to carry cargo on the SbS

3.10
tongue mass
vertical mass on towing device coupling point

3.11
towing device
device used for the attachment of a trailer or other equipment

3.12

Mass in Running Order

MRO

total mass of an SbS, including a full load of fuel, oil, batteries and coolant, but without any operator,
passenger, accessories, attachments or cargo

3.13

wheelbase

L

longitudinal distance from the centre of the front axle to the centre of the rear axle

3.14

wheel travel

displacement of a reference point on the suspension (such as the wheel axle) from when the suspension
is fully extended (no force applied) to when it is fully compressed
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3.15

brake stopping distance

S

distance travelled by a SbS from the start of a brake application to the point which the SbS reaches a
complete stop

3.16
braking deceleration
rate of change of SbS speed from the point of initial brake application to the point where the SbS stops

Note 1 to entry:  Mean fully developed deceleration (MFDD) is defined as the average deceleration between
80 % of the vehicle test speed and 10 % of the vehicle test speed.

3.17
manual clutch
device activated by the operator to disengage the engine from the gearbox

3.18

mechanical suspension

system which permits vertical motion of a SbS wheel to the chassis and provides spring and damping
forces

3.19

neutral

designated transmission position where there is no continuity or direct mechanical connection between
transmission input and output

3.20

parking brake

brake system which, after actuation, holds one or more brakes continuously in an applied position using
purely mechanical means without further action

3.21

parking mechanism

drive train system that locks the drive train when the transmission control is placed in a designated
park position

3.22

service brake

main brake system consisting of the control, the transmission and the brake proper whose function is to
progressively reduce the speed of a moving vehicle or to bring it to a halt

3.23

secondary brake

brake system that makes it possible by application of the service brake control to halt the vehicle within
areasonable distance in the event of failure of the service braking system

3.24
speed limiting device
device intended to limit the maximum speed of a vehicle

3.25

electric powered vehicle

SbS which is equipped with one or more electric traction motor(s) operated solely or in combination
with another power source
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3.26

electric starter interlock

device that prevents the SbS engine from being started by electric cranking, or the electric motor from
being energised under certain conditions

3.27
ignition system
system in a spark-ignited internal combustion engine that ignites the mixture by producing a spark

3.28

instructions handbook

publication supplied by the manufacturer as part of the SbS, which provides information and
instruction regarding use, operation, care, and maintenance of the SbS

3.29
accelerator
device that controls the speed of the vehicle

3.30
accessory
SbS manufacturer supplied/approved optional and supplementary part to enhance the use of a SbS

Note 1 to entry:  examples are tyre chains, canopy, lights, cab, etc. It does not include attachments.

3.31

attachment

SbS manufacturer supplied/approved components designed primarily to perform a specific task and for
mounting on a vehicle, utilising the vehicle’s power and/or control system

3.32
battery-electric vehicle
electric vehicle in which the power source is a storage battery(s)

3.33

body restraint

hand hold or combination hand hold/hip restraint, anchored securely to the body or seat platform of
the vehicle creating a barrier to help prevent an occupant from sliding out of the vehicle

Note 1 to entry:  This does not include seat belts.

3.34

battery

container consisting of one or more cells, in which chemical energy is converted into electricity and
used as a source of power

3.35

Gross Vehicle Mass

GVM

maximum stated mass including operating weight, material load, personnel, options, accessories, and
attachments

3.36

hand hold

readily accessible device mounted securely to the vehicle that can be encircled by the fingers of one
hand for the purpose of holding on
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3.37
operator
trained and authorised person who exercises control over the motion of the SbS

3.38
operator's seat
seat located directly behind, or adjacent, to the steering control

3.39
test vehicle
SbS which conforms to the manufacturer's specifications (unless otherwise stated)

3.40

displacement system

device enabling the seat or one of its parts to be displaced without a fixed intermediate position, to
permit easy access or egress to the space behind the seat concerned

3.41

cruise control

system which allows the forward travel speed to be fixed set and adjusted without input from the speed
control pedal

4 List of hazards

The hazards, among those appearing in EN ISO 12100 considered as applicable to the machines covered
in this standard, are given in Annex M.

5 Safety requirements and/or protective measures
5.1 General Requirements

Vehicles shall comply with the safety requirements and/or protective measures of Clause 5. In addition,
the vehicle shall be designed according to the principles of EN ISO 12100:2010 for relevant but not
significant hazards, which are not dealt with by this document:

The operator and passengers, in the normal operating position, shall be protected from parts of the
vehicle that represent a hazard.

Vehicles shall be provided with seat(s) and body restraints for each intended occupant position.

Operator and passenger stations shall accommodate the 5th to 95th percentile male and shall be within
the plan view outline of the vehicle.

NOTE Reference to 5th to 95th percentile male National Aeronautics and Space Administration (NASA) Man-
Systems Integration Standards, Volume [, Section 3, ANTHROPOMETRY AND BIOMECHANICS.
http://msis.jsc.nasa.gov/sections/section03.htm

The operator and passengers in the normal operating position shall be protected from particles directly
thrown by the tyres and wheels of the vehicle.

5.2 Mechanical hazards
5.2.1 Speed control pedal

5.2.1.1 Introduction

The speed control pedal shall be the primary machine speed control and shall be located to the right of
the other foot controls and be designed for right-foot operation. The direction of pedal travel shall be
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forward and/or downward to progressively increase vehicle’s speed. When foot force is removed from
the speed control pedal, the machine’s speed shall decrease, except when the cruise control (if
equipped) is engaged.

5.2.1.2 Cruise control

A visual indication of the engagement of the cruise control system shall be provided to the operator
from their normal driving position.

Disengagement of the cruise control system, if fitted, shall occur on operation of the means/control
which engaged it and automatically on operation of the service brakes.

[t shall not be possible to start the engine with the cruise control engaged.

5.2.2 Braking devices
5.2.2.1 General requirements

All vehicles shall be equipped with service braking devices.

The service braking system shall make it possible to control the movement of the vehicle and to halt it
safely, speedily and effectively, whatever its speed and load, on any intended up or down gradient for
which the vehicle is designed. It shall be possible to graduate this braking action. The operator shall be
able to achieve this braking action from his driving seat without removing his hands from the steering
control.

A secondary braking system shall be provided to enable application of the service brake control to halt
the vehicle within a reasonable distance in the event of failure of the service braking system. It shall be
possible to graduate this braking action. The operator shall be able to obtain this braking action from
his driving seat while keeping at least one hand on the steering control device.

For the purposes of these provisions it is assumed that not more than one failure of the service braking
system can occur at one time.

Certain parts such as the pedal and its bearing, the master cylinder and its piston(s) (hydraulic
systems), the linkage between the pedal and the master cylinder or the linkage, the brake cylinders and
their pistons, and the lever-and-cam assemblies of brakes, shall not be regarded as liable to breakage if
they are amply dimensioned, are readily accessible for maintenance, and exhibit safety features at least
equal to those prescribed for other essential components (such as the steering linkage) of the vehicle.
Where the failure of any such part would make it impossible to brake the vehicle with a performance at
least equal to that prescribed for the secondary braking system that part shall be made of metal or of a
material with equivalent characteristics and shall not be subject to significant distortion in the normal
operation of the braking systems.

All SbSs shall have a parking brake or parking mechanism capable of holding the SbS stationary under
the conditions prescribed in 5.2.2.4 without sustained action. The control shall be in a location
accessible to the operator in his normal driving position.
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5.2.2.2 Service brakes (performance requirements)

5.2.2.2.1 The Service brake performance shall be tested in accordance with the conditions contained
in Annex B. The performance prescribed for braking systems shall be determined by measuring the
stopping distance (5.2.2.2.2) in relation to the initial speed of the vehicle or by measuring the mean fully
developed deceleration (MFDD) during the test. Only one result is required to demonstrate compliance.

The mean fully developed deceleration d,, shall be calculated as the deceleration averaged with respect
to distance over the interval v, to v. according to the following formula:

vh Ve

_ 2
’"_25,92(se—sb)m/s )

where

vy = initial vehicle speed is calculated as described in 5.2.2.2.3;
vy = vehicle speed at 0,8 v; in km/h;

ve = vehicle speed at 0,1 v1 in km/h;

sp = distance travelled between v; and vy in metres;

se = distance travelled between v; and ve in metres.

All SbS vehicles shall be capable of achieving a mean fully developed deceleration dn value greater than
or equal to [5,0] m/s2 (0,51 g).

5.2.2.2.2 The stopping distance shall be the distance covered by the vehicle from the moment when
the operator begins to actuate the control device of the braking system until the moment when the
vehicle stops; the initial vehicle speed (v1) shall be the speed the moment when the operator begins to
actuate the control device of the braking system; the initial speed shall not be less than 98 % of the
maximum speed measured in B.1 for the test in question.

An SbS capable of achieving a stopping distance (s (metres)) less than or equal to the resultant value
obtained using the following formula is deemed to demonstrate compliance

$<0,15v +v2/130 (2)

where

v = initial test speed of the vehicle, in km/h as measured in B.1;
s = stopping distance, in metres.
5.2.2.2.3 The speed and distance shall be determined using instrumentation having an accuracy

of + 1 % at the prescribed speed for the test. The dn may be determined by other methods than the
measurement of speed and distance; in this case, the accuracy of the dn shall be within + 3 %.
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5.2.2.3 Service brake fade

5.2.2.3.1 MFDD test

When tested in accordance with B.2.3.4, the hot performance of the test vehicle shall be measured
following the twentieth brake application and shall not be less than 80 % of that prescribed in 5.2.2.2.1
(mfdd) and not less than 60 % of the figure recorded in the service brake performance requirements in
5.2.2.2.1 (MFDD) with the engine disconnected, unless the vehicle is equipped with a transmission
which cannot be disengaged (e.g. Continuously Variable Transmission (CVT), semi-automatic
transmission, .......).

5.2.2.3.2 Stopping Distance test

When tested in accordance with B.2.3.4, the hot performance of the test vehicle shall be measured
following the twentieth brake application and shall not be exceeded by more than 20 % of that
prescribed in 5.2.2.2.2 (stopping distance) and shall not be exceeded by more than 40 % of the figure
recorded in the service brake performance requirements in 5.2.2.2.2 (stopping distance) with the
engine disconnected, unless the vehicle is equipped with a transmission which cannot be disengaged
(e.g. Continuously Variable Transmission (CVT), semi-automatic transmission,).

5.2.2.3.3Service brake fade recovery

When tested in accordance with B.2.2 the test vehicle shall meet the requirements contained in 5.2.2.2.1
or 5.2.2.2.2.

5.2.2.4 Parking brakes

When tested according to the procedure specified in Annex C, (parking brake/mechanism performance)
the parking brake or parking mechanism shall be capable of holding the SbS stationary on the test
surface to the limit of traction of the tyres on the braked wheels. After the vehicle has settled, leave the
SbS for five minutes in both uphill and downhill directions. Vehicle motion shall not exceed 25mm
during the 5 minute period when tested according to the procedure in C. The parking brake/mechanism
control shall be designed so as to prevent unintentional release. (It is not permitted to hold the parking
brake in the on/applied position using stored energy which can leak away; e.g. hydraulic or pneumatic
although a compression spring is acceptable).

5.2.2.5 Alternative braking requirements

As an alternative to complying with the requirements of 5.2.2.2,5.2.2.3 and 5.2.2.4, a SbS should
conform to the requirements of UNECE Regulation 78 Revision 1 (20th July 2007) specific to Category
L5 vehicles. Additionally, a SbS which has a braking system that conforms to the technical requirements
of Regulation EU 2015/68 (Regulation on Vehicle Braking Requirements) is deemed to comply with
5.2.2.2,5.2.2.3 and 5.2.2.4.

5.2.3 Steering system

SbSs shall be equipped with a steering system ensuring safe driving at any speed and braking capacity
of the SbS.

The steering system shall be designed and constructed in such a way as to reduce the force of sudden
movements of the steering system caused by rough terrain and transmitted to the operator through the
steering control.

All steering controls shall be confined within the plan view outline of the vehicle and shall be designed
so the vehicle will respond as follows when moving in a forward direction: movement of the steering
control in a clockwise direction or movement to the right shall steer the vehicle to the operator's right.
Movement of the steering control in an anti-clockwise direction or movement to the left shall steer the
vehicle to the operator's left.

The following requirements apply to all steering systems within the scope of this doaﬁlent:
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— vehicle design shall prevent dangerous interferences to the steering system by any other
component such as cables, wiring, etc.;

— the design shall allow the inspection of critical parts, welds, etc.;

— the steering system shall not lock under any circumstances while the vehicle is in motion;
— the steering system shall not foul other components.

5.2.4 Moving parts

A fixed guard or part fulfilling the function of a fixed guard that needs to be removed for routine
inspection, adjustment or maintenance as described in the instructions handbook, shall be attached
with fixings that are retained in the guard, or vehicle when the guard is removed.

Guards in accordance with EN ISO 14120:2015 or structural parts of the vehicle shall prevent access to
the following dangerous moving parts:

— all moving parts which, while the SbS is stationary, are within hand reach of the operator when in
his normal driving position or within the reach of bystanders or passengers;

— all moving parts which, while the SbS is travelling, are within hand reach of the operator when in
his normal driving position and when using controls to be operated from that position or, where
applicable, all parts within reach of a passenger.

The area to be verified shall be bound by the following planes:

— towards the front of the SbS: a vertical plane, perpendicular to the longitudinal median axis of the

vehicle and passing through the centre of the front wheels;

— towards the rear of the SbS: a vertical plane, perpendicular to the longitudinal median axis of the
vehicle and passing through the most rearward point of the most rearward seat;

— towards the left and right of the SbS: a vertical plane parallel to the longitudinal median axis of the
vehicle and passing through the outermost left + right side of the vehicle.

In this area, safety distances shall be in accordance with EN ISO 13857:2008.

For reaching through guard openings, the safety distances shall be in accordance with Table 1 of this
standard (below).
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Table 1 — Safety distances from EN ISO 13857:2008 to be applied to openings in guards

Exposed SbS
person Stationary Travelling
YES,
YES, 4.2.4.12
Operator
4.2.4.14 (+ 4.2.4.3 ©) (from normal driving position)
(+4.2439
YES, YES,
Passenger 4.2.42b 4.2.4.2b
(+4.2439 (+4.2439
YES,
Bystanders 4.2.42b Not applicable
(+4.2439
4 ENISO 13857:2008, Clause 4.2.4.1 Table 4 reaching through openings by
persons older than 14 years.
b ENISO 13857:2008, Clause 4.2.4.2 Table 5 reaching through openings by
persons older than 3 years.
C ENISO 13857:2008, Clause 4.2.4.3 Figure 3 additional rules only for the case of
irregular openings.

5.2.5 Sharp edges

All parts that may be contacted by the operator, passengers or bystanders shall have no sharp edges.
5.2.6 Safety Belts and their anchorages

5.2.6.1 General

Side by Side vehicles with a maximum design speed of < 60km /h shall be fitted with a minimum of two
lower anchorage points and a lap (2 point) belt. Those vehicles with a maximum design
speed > 60km/h shall be fitted with at least two lower and one upper anchorage points and a lap and
diagonal belt (3 point). Safety Belt systems are required to be fitted to all seating positions on side by
side vehicles.

5.2.6.2 Safety belt anchorage requirements

A SbS should be fitted with safety belt anchorages that comply with all relevant requirements of UNECE
Regulation 14.07 (Sup.1).

The following are acceptable alternatives:

(a) compliance with all the relevant requirements of SAE ]386 (201208) or
(b) compliance with all the relevant requirements of SAE J2292 (200612 or JAN2016) or

(c) for Type II, 3 point restraint system (anchorage points), compliance with all the relevant
requirements of SAE ]386 (201208) amended as described below:
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— Replace the requirements of SAE ]386, section 4.3, Seat Belt Assembly Installation, with the
requirements of SAE Recommended Practice J383-JUN95, section 5.1, Pelvic Restraint Angle
Guidelines, and section 6, Location of Upper Torso Restraint Anchorages;

— Replace the requirements of SAE ]386, section 4.4 Performance Requirements, with the Type II
3-point restraint test requirements of SAE Recommended Practice J384-JUN94, and establish a
new requirement for Type II 3-point restraints, when tested according to the requirements of
SAE ]384, that the anchorages, attachment hardware, and attachment bolts shall withstand a
minimum 9000N force applied to the lap portion of the seat belt assembly simultaneously with
a minimum 9000-N force applied to the shoulder portion of the seat belt assembly;

— Replace the requirements of SAE ]386, section 5.5.4, Attachment Hardware, with the
requirements of SAE Recommended Practice J141-JUN95 section 4.4, Attachment Hardware
Strength.

For vehicles < 600 kg, the combination of requirements in 5.2.6.3-5.2.6.4 and Annex H are an
alternative way to demonstrate compliance with the safety belts anchorage provisions for SbS’s.
5.2.6.3 Alternative Safety belt anchorage requirements

5.2.6.3.1 Safety belt anchorages shall conform to the 7/16-20 UNF 2B thread size and tolerance
specifications.

5.2.6.3.2 However, if the safety belts are fitted by the manufacturer of the SbS vehicle as standard
equipment to specific seating positions, the safety belt anchorages for those seating positions may have
characteristics different from those specified in 5.2.6.3.1.

5.2.6.3.3 Anchorage points complying with the specific provisions for the installation of special-type
(e.g. harness-type) safety belts may have characteristics different from those specified in 5.2.6.3.1.

5.2.6.3.4 It shall be possible to remove a safety belt from the SbS vehicle without causing any damage
to the safety belt anchorage point.

5.2.6.3.5 Where suspension seats are used, the seat belt assemblies shall be fastened to the movable
portion of the seats to accommodate the ride motion of the occupants.

5.2.6.3.6 The safety belt anchorages may be incorporated within the chassis, bodywork, seat or any
other structure of the vehicle.

5.2.6.3.7 A single safety belt anchorage point may be used for attaching the safety belts for two
adjacent seating positions.

5.2.6.3.8 The permitted locations of the effective safety belt anchorage points for all seating positions
are indicated in Figure H.1.

5.2.6.3.9 Position of the lower effective safety belt anchorages

5.2.6.3.9.1 The a1l and a2 angles in Figure H.1 shall lie between 30° and 80° in all normal positions
of use of the seat.

5.2.6.3.9.2 If seats are fitted with an adjustment system and the manufacturer’s declared torso

angle is less than 20° the al and a2 angles referred to in the previous point may lie between 20°
and 80° in all normal positions of use of the seat.
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5.2.6.3.9.3 The distance between the two vertical planes parallel to the longitudinal median plane
of the vehicle and passing through each of the two lower effective anchorages Li and Lz in Figure H.1 of
the same safety belt shall not be less than 350 mm. This may be reduced to 240 mm in the case of a
centre-row seating position. The longitudinal median plane of the seating position shall pass points L:
and L; at no less than 120 mm from those points.

5.2.6.3.10 Location of the upper effective safety belt anchorage

5.2.6.3.10.1 A single upper effective safety belt anchorage point shall comply with the following
requirements.

5.2.6.3.10.2 The upper effective safety belt anchorage point shall lie below the plane FN that is
perpendicular to the longitudinal median plane of the seating position and forms an angle of 65° with
the torso reference line. For rear seats, this angle may be reduced to 60°. The plane FN may therefore
not be perfectly horizontal and shall intersect the torso reference line at a point D so that:

DR =315 + 1,85 (3)

However, if S does not exceed 200 mm:
DR =675 mm.

S = the distance from the effective upper safety belt anchorage point to the longitudinal median plane of
the seat (see Figure H.1)

5.2.6.3.10.3 The upper effective safety belt anchorage point shall also lie behind plane FK
perpendicular to the longitudinal median plane of the seat and intersect the torso reference line at an
angle of 120° at a point B so that: BR = 260 +S.

If S is not less than 280 mm, the vehicle manufacturer may opt to use: BR =260 + 0,8 S.

5.2.6.3.10.4 The value S shall not be less than 140 mm.

5.2.6.3.10.5 The upper effective safety belt anchorage point shall also be located behind a vertical
plane that is perpendicular to the longitudinal median plane of the vehicle and passes through the R-
point.

5.2.6.3.10.6 The upper effective safety belt anchorage point shall also be located above the
horizontal plane passing through the point C.

Point C is located 450 mm vertically above the R-point.

However, if distance S is 280 mm or more and if the vehicle manufacturer did not opt to use the
alternative formula for BR in point 5.2.6.3.10.3 the vertical distance of 500 mm between point C and
the R-point shall apply.

5.2.6.3.10.7 More than one actual upper safety belt anchorage point may be fitted, provided that all
resulting effective safety belt anchorage points meet the requirements of points 5.2.6.3.10.1 to
5.2.6.3.10.6.

5.2.6.3.10.8 If the height of the upper safety belt anchorage point is manually adjustable without the
use of any tools, all selectable upper safety belt anchorage point positions and the resulting effective
safety belt anchorage points shall comply with the requirements of points 5.2.6.3.10.1 to 5.2.6.3.10.6. In
this case, the permitted area as defined above may be enlarged by shifting it 80 mm upwards and
downwards in the vertical direction; however, the permitted area remains bounded by the horizontal
plane passing through point C. (See Figure H.1).
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5.2.6.3.11 Strength of safety belt anchorages

Each safety belt anchorage point shall be capable of withstanding the appropriate tests provided for in
points H.3.1 to H.3.5. Permanent deformation, including partial rupture of an anchorage or the
surrounding area, does not constitute failure if the required force is sustained for the specified time.
During the test, the minimum distances for the lower effective safety belt anchorage points set out in
point 5.2.6.3.9.3 and the minimum height of the upper effective safety belt anchorage points set out in
point 5.2.6.3.10.3 shall be maintained.

Displacement systems fitted to seats shall be capable of being manually activated once the tractive force
is no longer applied.

5.2.6.4 Anchorage points intended for special-type (e.g. harness-type) safety belts

Any additional upper effective safety belt anchorage point shall lie on the opposite side of the first
upper effective anchorage point in relation to the longitudinal median plane of the seating position. In
addition:

— both upper safety belt effective anchorage points shall be located above the horizontal plane
passing through the point C (See Figure H.1);

— both upper safety belt effective anchorage points shall be located behind the transverse plane
passing through the torso reference line;

— where there is a single actual safety belt anchorage point (i.e. both ends of the safety belt are to be
attached to a single anchorage point), this shall be located within the area common to two dihedrals
bounded by vertical lines passing through the points J; and J,, and for each point forming an angle
of 30° horizontally between two vertical planes which are in turn related to the two vertical
longitudinal planes intersecting both J; and ], and forming an outward angle of 10° and an inward
angle of 20° with those longitudinal planes. (See Figure H.1);

— where there are two separate actual safety belt anchorage points, these shall be located within each
of the respective areas formed by dihedrals bounded by vertical lines passing through the points J;
and J,, and for each point forming an angle of 30° horizontally between two vertical planes which
are in turn related to the two vertical longitudinal planes intersecting both J; and ], and forming an
outward angle of 10° and an inward angle of 20° with those longitudinal planes. (See Figure H.1). In
addition, the two anchorage points shall be so located that they are no more than 50 mm apart in
any direction when one of the points is mirrored in relation to the vertical longitudinal plane
passing through the R-point of the seating position in question.

5.2.6.5 Safety belt installation

5.2.6.5.1 A SbS should be fitted with safety belts that comply with, and that are installed as per, all
relevant requirements of UNECE Regulation 16.06 as prescribed for vehicle category N1.

An alternative equivalence is by compliance with all the relevant requirements of SAE J386 (201208) or
SAE J2292 (200612 or JAN2016).

For Type II 3 point seat belt assemblies compliance with all the relevant requirements of SAE J386
(201208) when amended as described below is also acceptable:

— Replace the requirements of SAE ]386, section 5.1.6 Breaking Strength (of the complete seat belt
assembly) with the requirements of SAE Recommended Practice ]J141-JUN95, section 7,
Requirements for Assembly Performance; subsection 7.2, Type Il Seat Belt Assembly;

— Replace the requirements of SAE ]386, section 5.2.6 Strength (webbing), with the requirements of
SAE Recommended Practice J141-JUN95, section 6, Requirements for Webbing; subsection 6.1.b,

Type Il Seat Belt Assembly;
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— Replace the requirements of SAE J386, sections 5.4.3.1.a and 5.4.3.1.d of section 5.4.3, Emergency
Locking Retractors (ELR), with the requirement that manufacturers shall determine the
appropriate locking point based on the vehicle’s intended use;

— Replace requirements of SAE ]386, section 5.1.7, Marking (Labelling), with a requirement that each
seat belt assembly or the individual sections of an assembly shall be permanently and legibly
labelled with the year of manufacture, model or style number, and name or trademark of the seat
belt manufacturer or importer.

In addition to the requirements of SAE ]J2292 or SAE ]386, vehicles shall be equipped with Emergency
Locking Retractors (ELR). Seat belts shall also include a tilt locking function at an angle determined by
the manufacturer.

As the requirements prescribed in UNECE regulation No 16.06 (Sup. 1), SAE J386 and SAE ]2292 are not
interchangeable safety belt assemblies should comply solely with the requirements of any one of the
above for the whole assembly.

5.2.6.5.2 Any reference in UNECE regulation No 16.06 (Sup. 1) to UNECE regulation No 14.07 (Sup. 1)
should be understood as a reference to 5.2.6.1 to 5.2.6.3.11 and H.2 to H.3.6 where appropriate.

5.2.7 Roll Over Protective Structures (ROPS)
5.2.7.1 Roll Over Protective Structures shall be provided with the SbS.

5.2.7.2 ROPS fitted to a SbS with an MRO > 600 kg shall meet the requirements of OECD test
codes 3,4,6, 7 as appropriate (Edition 2015 -]July 2014, or a later published version), or ISO
3463:2006, ISO 5700:2013, ISO 12003-1:2008, ISO 12003-2:2008 depending on vehicle/ROPS type.

5.2.7.3 As an alternative to 5.2.7.2 and 5.2.7.4 a SbS may meet the requirements of ISO 3471:2008
using the test criteria specified in Table 1 item 1 - “Crawler earth-moving machine: dozer, loader, pipe-
layer and trencher type”, or OSHA 1928.53 (July 1 2010).

5.2.74 A SbS with an MRO of >300kg to<600kg shall comply with the requirements of
IS0 21299:2009 or the requirements of OECD test codes 6, 7 (Edition 2015 -July 2014) or a later
published version, or ISO 3463:2006, ISO 5700:2013, ISO 12003-1:2008, ISO 12003-2:2008 depending
on vehicle/ROPS type. As an alternative it shall comply with the requirements applying to roll over
protective structures for Category L7e-B2 vehicles contained in Annex XI of Commission Delegated
Regulation (EU) No 3/2014 (24 October 2013) respectively depending on applicability.

5.2.8 Fuel and hydraulic systems
5.2.8.1 Pipes, fittings and hoses

Pipes, fittings and hoses shall be installed in such a manner that they are protected against leakage,
mechanical and/or thermal damage.

This shall be achieved as appropriate by:

— the selection of appropriate materials;

— preventing abrasion;

— providing suitable fixings;

— other means which offer protection against damage.

Visual inspection of fittings and hoses shall be possible, except for those located inside frames.

Documents
Document Sharir@Hub

Full document details: BS EN 16990:2020


http://www.avadocuments.com/doc/bs-en-16990-2020
http://www.avadocuments.com/doc/bs-en-16990-2020

EN 16990:2020 (E)

5.2.8.2 Fuel system

Fuel tanks shall withstand an internal pressure of 30 kPa (0,3 bar) without permanent deformation or
leakage.

Where the fuel is supplied to the engine by gravity, the SbS shall be equipped with a manual fuel shut-
off control to avoid the fuel continuing to flow once the engine has been switched off, unless the design
of the fuel system is fulfilling the same objective.

5.2.9 Operator’s seat

The SbS shall be fitted with a seat correctly positioned to allow the operator to steer the SbS safely in all
conditions of use foreseeable by the manufacturer.

5.2.10 Passenger seat and handhold(s)

The design of the seat together with the handhold(s) shall enable the passenger to maintain a stable
position during travelling.

A handhold shall be provided for each designated seating position. Where the steering control is a
wheel it shall be considered a handhold for the operator. A handhold shall be placed in such a manner
that when grasping the handhold, the occupant's hands shall be within occupant compartment.

These handholds shall be designed in such a way that each is able to withstand, without failure, a
vertical force, in both an upward and downward direction, of 500 N applied statically to the centre of
the surface of the handhold at a maximum pressure of 0,5 MPa. Handholds shall be designed to allow
the passengers to ingress and egress without interference from the handholds.

5.2.11 Suspension
The SbS shall be fitted with a suspension system suitable for the vehicle to perform its intended
function and, providing appropriate operator and passenger protection against vibration and shock.

5.2.12 Drive Train controls

5.2.12.1 Transmission Controls

Transmission controls shall be located so as to be easily operable by the operator. Controls for selecting
gears, forward direction, neutral position, reverse direction and for overall transmission ranges shall be
identified by a diagram/pictogram showing the different positions of the control devices. The diagram
shall be within the sight of the operator when seated and close to the relevant control. The markings
shall be durable.

5.2.12.2 Controls and indicators other than the drivetrain controls

The main controls of the SbS (e.g. steering control, handles, pedals, switches) shall be designed and
arranged so that:

a) they are easily accessible;

b) their functions are clearly identified and explained in the instructions handbook (see 7.3
instructions handbook);

c) the direction of movement to activate the controls and indicators corresponds to the intended
effect or common practice, unless otherwise required by application;

d) when a control is designed and constructed to carry out several functions, e.g. a dashboard key or a
handle, the activated function shall be clearly identified.
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5.2.13 Electric starter interlock

An interlock shall be provided to prevent the SbS engine from being started by electric cranking, or the
electric motor from being energised, unless the clutch is disengaged, or the transmission is in neutral or
park position.

The electric starter interlock shall conform to well-tried principles and applies well-tried components.
A "well-tried component” for a safety-related application is a component which has been either
a) widely used in the past with successful results in similar applications, or

b) made and verified using principles which demonstrate its suitability and reliability for safety related
applications.

Newly developed components and safety principles may be considered as equivalent to "well-tried" if
they fulfil the conditions of b).

NOTE For further information, see EN ISO 13849-1.
5.2.14 Reversing indicator and warning

All SbS with a reverse function shall be fitted with a reversing indicator readily visible to the operator
when the operator is seated on the SbS. The indicator shall be activated whenever the engine is running,
or the motor is energised, and the transmission is in reverse.

In addition, if the visibility from the operator’s station to the rear by direct or indirect view cannot be
achieved in accordance with I1SO 5006:2017 when using the test criteria specified in Table 1 - Rigid
Frame Dumper m< 10 tonne, or ISO 5721:2014 parts 1 and 2, the vehicle shall be equipped with an
acoustic and/or visual warning signal activated automatically when the reversing command is given.
The reverse warning alarm shall be maintained whilst driving in reverse is possible.

If visual warning is fitted it should meet the technical requirements of UNECE Regulation 86 in relation
to reversing lamps. If an audible warning is fitted it shall meet the relevant requirements of ISO
9533:2010 with respect to “Reverse Warning Alarms”.

The reverse visual warning and/or reverse warning alarm shall conform to well-tried principles and
applies well-tried components.

A "well-tried component” for a safety-related application is a component which has been either
a) widely used in the past with successful results in similar applications, or

b) made and verified using principles which demonstrate its suitability and reliability for safety related
applications.

Newly developed components and safety principles may be considered as equivalent to "well-tried" if
they fulfil the conditions of b).
NOTE For further information, see EN ISO 13849-1.

5.2.15 Access systems to the operator’s station, passenger accommodation and maintenance
points

All surfaces providing access to the vehicle shall remain slip-resistant for the normal life of the vehicle
taking into account the possible presence of wet conditions, mud, snow, etc.
5.2.16 Foot controls

All surfaces of foot controls of the vehicle shall remain slip-resistant for the normal life of the vehicle
taking into account the possible presence of wet conditions, mud, snow, etc.
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5.2.17 Lighting Equipment (headlamps, tail lamps and stop lamps)

All SbS shall have at least two headlamps projecting a white light to the front of the SbS and at least one
tail lamp projecting a red light to the rear. All SbS shall be equipped with a stop lamp or combination
tail-stop lamp, and such stop lamp(s) shall be operated by the actuation of any service brake control.

Each headlamp shall give the following illumination values when projected on a vertical screen at 25 m
distance:

— ata point 1,7 degrees below the horizontal plane through the lamp and in the vehicle longitudinal
plane: minimum 3 lux; and

— ata point 0,5 degrees above the horizontal plane through the lamp and in the vehicle longitudinal
plane: maximum 4 lux.

In case of switchable main beam and passing beam, these requirements may be fulfilled separately.

NOTE Headlamps complying with ECE R 98, 112, 113 or SAE ] 1623 normally fulfil these requirements.
5.2.18 Tilt Table Stability Tests (Lateral and Longitudinal)

5.2.18.1 General

Vehicles which comply with the provisions stated in the stability tests are in general stable when
properly operated in accordance with specific safety rules and practices established to meet actual
operating terrain and conditions. However, improper operation or lack of maintenance may contribute
to a condition of instability and defeat the purpose of the standard. Some conditions which could affect
stability are failure of the operator to follow safety practices, surface conditions, grade, speed, loading
braking, turning, improper loads, towing, attachments, dynamic forces, and the judgement exercised by
the vehicle operator.

5.2.18.2 Tilt Table Lateral Stability Tests Performance Requirement

Acceptance of the tilt table lateral stability tests as set out in D.1.4 shall require that at least one of the
supporting tyres on the uphill side does not lift off the platform surface when the vehicle is tested in
each direction for each configuration. Lift off and test failure shall have occurred when all supporting
tyres on the uphill side no longer visually remain in contact with the surface.

It is recommended that the vehicle is restrained during the test in such a way that the method used shall
prevent rollover but shall not interfere or restrict the test in any way.

5.2.18.3 Tilt Table Longitudinal Stability Tests Performance Requirement
Acceptance of the tilt table longitudinal stability test as set out in D.2.1 and D.2.2 shall require that at
least one of the supporting tyres on the uphill side does not lift off the platform surface when tested in

each direction. Lift off and test failure shall have occurred when both supporting tyres on the uphill side
no longer visually remain in contact with the surface.

5.2.19 Tyres

5.2.19.1 General

The tyres and the wheels fitted as original equipment shall be selected by the vehicle manufacturers
taking into account the conditions of use foreseeable for the type of vehicle.

The size designation and type of tyres suitable for the vehicle shall be specified in the instructions
handbook.

The tyres shall comply with the following requirements:
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