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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.
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Introduction

This document is a type-C standard as stated in ISO 12100.

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

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

IS0 20474 provides acceptable safety requirements for earth-moving machinery. This.standard does
not necessarily provide requirements to meet all national and regional regulatory previsions| e.g. Japan
doegs not allow object handling with earth-moving machinery.

© IS0 2017 - All rights reserved v
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ISO 20474-13
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Earth-moving machinery — Safety —

Part 13:
Requirements for rollers

Th
to
twi

pré

Th
mg

Scope

s document gives the safety requirements specific to rollers as defined in ISO 61651t i
be used in conjunction with ISO 20474-1, which specifies general safety requirements c
b or more earth-moving machine families. The specific requirements givenyin this docu
cedence over the general requirements of ISO 20474-1.

s document deals with all significant hazards, hazardous situations and gvents relevant to

conditions of misuse reasonably foreseeable by the manufacturer. It'spécifies the appropriate

me
evyq

Th

2
Th

asures for eliminating or reducing risks arising from relevant hazards, hazardous sit
nts during commissioning, operation and maintenance.

s document is not applicable to machines manufacturedbefore the date of its publication.

Normative references

e following documents are referred to in the'text in such a way that some or all of thg

conmstitutes requirements of this document. For dated references, only the edition cited aj

un

ISQ
req

ISC
soy

IS(
ISd

IS
spé

ISd

Hated references, the latest edition of théreferenced document (including any amendment

3450, Earth-moving machinery < Wheeled or high-speed rubber-tracked machines — Pe
uirements and test procedures for brake systems

3744, Acoustics — Determination of sound power levels and sound energy levels of noise sot
nd pressure — Engineering.methods for an essentially free field over a reflecting plane

6165, Earth-moving'machinery — Basic types — Identification and terms and definitions
6682, Earth-moving machinery — Zones of comfort and reach for controls

8811, Eqrth-moving machinery — Rollers and compactors — Terminology and ¢
cifications

11207, Acoustics — Noise emitted by machinery and equipment — Determination of emis

b intended
bmmon to
ment take

the earth-

ving machinery within its scope (see ISO 20474-1:2017, Annex A) when used as intended or under

technical
1lations or

ir content
pplies. For
5) applies.
rformance

rces using

bmmercial

Kion sound

pré

ssure levels at a work station and at other specified positions in an essentially free field over d

reflecting

pl

e Wit egiigible enviromnmerntal CoTTections

[SO 13850, Safety of machinery — Emergency stop function — Principles for design

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

[SO 20474-1:2017, Earth-moving machinery — Safety — Part 1: General requirements

ISO 20643, Mechanical vibration — Hand-held and hand-guided machinery — Principles for evaluation of

vib

ration emission
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20474-1, ISO 8811, and the
following, apply.

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

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

— IEC Electropedia: available at http://www.electropedia.org/

31

roller
self-propeflled or towed machine having a compaction device, consisting of one or morg,metaflic
cylindricall bodies (drums) or rubber tyres, which compacts material such as crushed mock, eafth,
asphalt orjgravel through a rolling or vibrating action of the compaction device

Note 1 to eptry: The metallic cylindrical bodies can be rubber-coated or fitted with pads.
[SOURCE:[ISO 6165:2012, 4.10, modified — By adding Note 1.]

3.1.1
single-drpm roller
self-propefled compaction machine with one vibrating metallic cylindrical body (drum) and two rubper
tyres or two tracks

3.1.2
tandem rpller
self-propefled compaction machine with one metallic cylindrical body (drum) in the front and ong in
the rear

Note 1 to ehtry: The cylindrical drums can be static or vibrating and can be split.

3.1.3
combined roller
self-propelled compaction machine with oné or more metallic cylindrical body (drum) and more than
two rubbdr tyres

3.1.4
three-whgel roller
self-propelled compaction maetiine with one metallic cylindrical body (drum) in the front (or rear) gnd
two in thejrear (or front)

Note 1 to eptry: The drunis-can be split.

3.1.5
pneumatic tyretoller
self-propelled compaction machine with three or more tyres in the front and the rear

3.2

direct-control machine

self-propelled earth-moving machinery where the machine is controlled by an operator in physical
contact with the machine

[SOURCE: ISO 6165:2012, 3.2]

3.21

ride-on machine

self-propelled direct-control machine (3.2) where the control devices are located on the machine and the
machine is controlled by a seated or standing operator

[SOURCE: ISO 6165:2012, 3.2.1]

2 © IS0 2017 - All rights reserved


http://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=6704f1b250a9124e3be995be0fad8b37

ISO 20474-13

3.2.2

non-riding machine
self-propelled direct-control machine (3.2) where the control devices are located on the machine and the
machine is controlled by a pedestrian operator (neither seated nor standing on the machine)

[SOURCE: ISO 6165:2012, 3.2.2]

3.3
remote-control machine
self-propelled earth-moving machinery where the machine is controlled by the transmission of signals

fr

m a control box (‘rrnncmi‘r‘rpr) thatisnotlocated on the machinetoa receiving unit (rpr‘piv

:2017(E)

r) located

on

[Sq
ha

34

towed roller

rol
op

[Sq

4

4.1

Ro
thd

4.2

4.2
ISd

4.2

To

gr(

the machine

URCE: ISO 6165:2012, 3.3, modified — Note 1 to entry regarding wire and wireless remd
not been included.]

er (3.1) that is not self-propelled but which is propelled instead by a towing machine on
prator station is located

URCE: ISO 6165:2012, 4.10.1]

Safety requirements and protective measures

General

se are not modified by the specific requirements of this clause.
Non-riding machines

.1 General

.2 Handle bar

und (see Figuare 1).

te control

which the

lers shall comply with the safety requirements and protective measures of ISO 20474-1, ih as far as

20474-1:2017, 4.1, shall apply — as applicable — with the additions in 4.2.2 and 4.2.3 belgw.

prevent dangercdus vertical swinging of the steering element (handle bar) of the single-drum non-
ridiing roller, moyement of the handle shall be not less than 0, 2 m and not more than 1, 4 m

above the

© IS0 2017 - All rights reserved
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Dimensions in metres

ﬂ i

Figure 1 — Vertical swinging of single-drum non:riding roller

4.2.3 Protection against crushing

Non-riding and remote-control machines shall be providéd with protection against crushing thaf is
designed ffo prevent the operator from being trapped between the machine and an obstacle. See Figurg 2

9z

This devige shall be so designed as to stop the machine within a distance that is less than the tdtal
operating[range of the device.

The stoppjng device shall have an effective eperating force not exceeding 230 N.

Dimensions in mefres

4
M9 o ©
- O co C)_ ‘C'
o g
a) Roller with handle bar b) Remote-control roller
Key

1 stopping device

Figure 2 — Position of crushing protection (stopping device) on non-riding and remote-control
machines

4 © IS0 2017 - All rights reserved
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4.3 Operator station (ride-on machines)

4.3.1 General

:2017(E)

ISO 20474-1:2017, 4.3.1, shall apply, together with the additions and modification given in 4.3.2 to
4.3.4 below.

4.3.2 Operator’s position

If the operator’s position is offset from the space envelope width centreline, then the internal distance

from the seat centreline to the side of the enclosure shall not be less than 295 mm.

4.3

Th
apj

Ro

4.3
Do

.3 Operator’s station with cab

e first two paragraphs of ISO 20474-1:2017, 4.3.1.1, and the whole of ISO 20474-1:2017, 4.3.
ply to rollers.

lers with an operating mass >4 500 kg shall be so designed that an opérator’s cab can be

.4 Doors and windows

prs and windows latched in open positions shall not extend beyond the main outer dimens

mdchine, when the machine is in operation as intended.

4.4
IS(

4.5

4.5
IS(

4.5

Th
tyy

4.5
Fo1

|l Operator’s seat

20474-1:2017, 4.4, shall apply, except for ISO 20474-1:2017, 4.4.1.4.
b Controls and indicators

.1 General

20474-1:2017, 4.5, shall apply, together with the additions given in 4.5.2 to 4.5.4 below.

.2 Travel control of non:riding rollers with handle bar

e machine travel control of non-riding rollers with an attended operator shall be of the h
e for both directiens.

.3 Controls-for towed machines

towed rollers, it shall be possible to control the on-off operation of the vibration from th

station gn-the towing machine.

1.2, do not

itted.

ons of the

pld-to-run

P operator

4.l' A

n 1 -
g 3 DIAdRT SYSWTIID

4.5.4.1 Ride-on machines

For ride-on rollers, ISO 20474-1:2017, 4.7, shall apply, with the following additions.

The brake system shall be in accordance with ISO 3450.

For service and secondary brake systems:

the brake system shall apply to all power-driven drums and wheels;

in case of split drums, every drum part shall have the same brake torque;

© IS0 2017 - All rights reserved
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— the brake systems of single drum rollers and combined rollers shall apply to all wheels and to
the drum.

Consideration should be given for the performance of the brake system to the intended slopes as
foreseen by the manufacturer.

All brake systems shall be controlled from the operator station.

4.5.4.2 Non-riding machines

The brake systems of nnn-riﬂing rollers shall be in accordancewith ISQ 17063

4.5.5 Emergency stop

An emergéncy stop in accordance with ISO 13850 shall be fitted within the zone of comfort as specifjed
in ISO 6692. It shall stop all hazardous functions of the machine.

4.6 Accpss system to operator station and to maintenance points

4.6.1 General
ISO 20474-1:2017, 4.2, shall apply, together with 4.6.2 below.

4.6.2 Guard rail

Walkwayd to the operator station and to platforms shall be,provided with guard-rails if the vertical
drop excegds 1 m.

4.7 Noike
[SO 20474{-1:2017, 5.1.3, shall apply, with the following addition.

The noise|emission of non-riding and rengote-controlled rollers with a working width < 1 m shall|be
determingd according to Annex A.

4.8 Vibration

The hand+arm vibration of ngn:riding rollers with a working width < 1 m shall be determined accordjng
to Annex B.

5 Informationfer use

5.1 Warning'signals and devices

ISO 20474-1:2017,6-1, Shattapply:

5.2 Operator’s manual

ISO 20474-1, 6.2, shall apply with the following additions:

— areference to hand-arm vibration as per 4.7 and Annex B;

— instruction in the need for a stopping device for non-riding and remote controlled rollers;
— safety precautions for starting and stopping non-riding rollers;

— instructions for proper use, including cleaning and maintenance of the water sprinkler system;

6 © IS0 2017 - All rights reserved
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— additional information concerning the stability of the machine (permissible slope, etc.).

5.3 Marking
[SO 20474-1:2017, 6.3, shall apply.

© IS0 2017 - All rights reserved 7
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Annex A
(normative)

Noise-test code for non-riding and remote-control vibratory

rollers with working width <1 m

A1l GelLeral

This nois¢

standardi
character

NOTE
practically
test track H

Noise-emi
power lev

—  manu

— comp

— for nojise control at the source at the design stage.

The use d
character
measuren
methods i

Test cond
hand-arni
record th¢
measurin

A.2 Testarea

A.2.1 Dq

The test

-test code specifies all the information necessary for carrying out efficiently>and un
ved conditions the determination, declaration and verification of the ,noise-emiss
stics of non-riding and remote-control vibratory rollers with a working width’'s 1 m.

The test track width given here and as described in the Noise Directive)2000/14/EC does
allow measurement of machines with a working width exceeding 1 m, dueo,random effects from
oundary.

ssion characteristics include emission sound-pressure levels at workstations and the sou
bl. The determination of these quantities is necessary for

facturers’ declarations of the noise emitted,

hiring the noise emitted by machines in the machine family concerned, and

f this noise-test code ensures reproducibility of the determination of the noise-emiss
stics within specified limits determified by the grade of accuracy of the basic noi
lent method used. The noise-measurement methods which may be used are engineer
h accordance with ISO 3744:2010,\Grade 2.

tions and procedures for the determination of noise emission (according to this annex)
vibration (according to Annex B) are identical. It is therefore possible and recommended
noise emission and thé hiand-arm vibration simultaneously during one measurement. ]
r effort is thereby reduced.

psign oftest site

ay,be(carried out outdoors or in an appropriate room.

Her
on

not
the

hd-

on

ng

4qnd

to
'he

Sound-refle

a zone of at least 25 m x 25 m with no reflecting obstacles are required around t

g ynatneial (A ata clocnd nhalt o ctranl nlatnc) AFf A+ 1ot 1nm 10 1 4
\.r\'l'lllﬁ IITacte I Idar L\' 6 \4\.’11\'! \'L\', \fl\.l;.)\.r\—l lJ\.Il \' uol_lllul\- \v p Y JL\.,\'I HAML\'JJ \v B ¥ ICAaolT 1UIT LU TIT O

he test track.

A.2.2 Design of test track

The test course of gravel shall be designed as shown in Figure A.1.

The compression ground shall have the following characteristics:

nd

— dry gravel with sufficient hardness of a mean gravel diameter of 16 mm (particle size 10 mm to
22 mm), with a grading curve as shown in Figure A.2;

— thegr

avel shall be replaced if the mean gravel diameter decreases by 30 % or more;

© ISO 2017 - All rights reser

ved


https://standardsiso.com/api/?name=6704f1b250a9124e3be995be0fad8b37

ISO 20474-13:2017(E)

— the dumping height of the gravel shall be at least 0, 50 m due to the depth effect of the compacting
machines;

— the test course of gravel shall have the same horizontal level as the sound-reflecting surface being
rammed in order to prevent the gravel from creeping.

Dimensions in metres

25
et -]
AB = 5,60
]
¥ 2| ™
I
c
L
]

Key
AB measuring length
A start
B end
2,4,6,8,10, 12 miicrophone positions for sound-power level determination
a | Graveltest course (depth = 0,50 m).
b | Hard(reflecting plane 10 m x 10 m.
¢ | Plane without reflecting obstacles 25 m x 25 m.

Figure A.1 — Test site and arrangement with test track

© IS0 2017 - All rights reserved 9
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percentage of mass of the total volume

grain size
Screening gravel.
Gravel size.
Fine grain.
d  Middle grain.
Coarse grain.
Figure A.2 — Grading size diagram of the material to be compacted (gravel)
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A.2.3 Measurement surface

A.2.3.1 Shape and size of measurement surface

The measurement surface used for determining the A-weighted sound-power level shall be a hemisphere
of radius r = 4 m, bounded by the sound-reflecting surface (see Figures A.3 and A.4).

Dimensions in metres

2,84

oo

Key

AB measuring length (AB = 5,60 m)
A start

B end

2,4,6,8,10, 12microphone positions for sound-power level determination (see Table A.1)
13,14 microphone positions for emission sound-pressure level determination
a | Gravel test course (depth = 0,50 m).

b Hard reflecting plane 10 m x 10 m.
Measuring travel time, tg calculated by

AB
tp =—
where VE
vr is the working speed in m/s;

tr = measuring time, tyv.

Figure A.3 — Arrangement of test positions for direct control non-riding rollers

© IS0 2017 - All rights reserved 11
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Dimensions in metres

Key

AB

A

B
2,4,6,8,10
13,14

a  Gravel
b Hard 1

Y
f‘g_*“\h“ [}
13/14 / 10 112
4/6 b 228X 3
[ = | | [ S
I - v
[ I ORO ( | v ¢

Y rsss77777070 974577 F b0 05

I AB =560 N
el =0

measuring length (AB = 5,60 m)
start
end
12 microphone positions fof spund-power level determination (see Table A.1)
microphone positions for emission sound-pressure level determination
test course (depth =0,50'm).
eflecting plane 10@myx 10 m.

Figure A4 — Arrangement of test positions for remote-controlled rollers

A.2.3.2 T’[icrophone positions

Six microphone positions are specified on the hemisphere (see Figures A.3, A.4 and Table A.1).

12
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Table A.1 — Coordinates of microphones

:2017(E)

A.

A.

Th
lev

A.

A.3
Fol
W3
Th
Th

Th
Sp¢

Be
A.3
Th
Tes

Coordinates
Measuring point m
X y z
2 2,8 2,8 1,5
4 -2,8 2,8 1,5
(9] =2,8 =2,8 5
8 2,8 -2,8 1,5
10 -1,08 2,6 2,84
12 1,08 -2,6 2,84

3 Determination of A-weighted sound-power level

3.1 General

s clause specifies additional requirements for the determination of the A-weighted sol
el according to ISO 3744.

3.2 Test procedure

.2.1 Operating conditions

the measurements, the machine shall be in@ccordance with the manufacturer’s specifica
ter and fuel tanks shall be half-filled. The sprinkler facility shall not be switched on.

e drawbar of hand-guided machinegshall be freely movable between the upper and lower
e engine shall be at the rated speéd (x5 %) as specified by the manufacturer.

e maximum forward working speed shall be selected. Ensure that the machine runs at t
bed. The vibration settingthat gives the highest noise contribution shall be selected.

fore starting the measurement, the operating temperature shall be reached.

.2.2 Test track preparation and conditions
e compatted material of the test surface shall be loosened before starting the whole test p

t track material shall be dry. If it is wet or frozen this could influence the measurement re

nd-power

fions.

Ktops.

he correct

rocedure.

Sult.

M

chimes withrsmoothdrums coutdhave difficutties Tunming the first pass o the toosenred

track with

vibrations. If that is the case, pre-compact the material by running over the track without vibrations.

The test track for remote-controlled rollers shall be identical to that of non-riding rollers (see
Figure A.1).

A.3.2.3 Environment

Air temperature should be above 10 °C.

© IS0 2017 - All rights reserved
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A.3.2.4 Measurement procedure

Simultaneous measurement at all microphone positions is preferred (it is also possible to perform

consecutive measurements).

For the measurement duration, ty, the surface of the test track AB = 5,60 m is compacted by the mach
in forward operation. Subsequently, the machine is moved back to the starting point.

ine

Start the measurement when the middle of the machine is in line with point A and stops at point B of
the measuring stretch (see Figures A.3 and A.4). In all cases, the compaction shall go on along the whole
stretch of gravel. Therefore, it shall be ensured that the machine works with the full compaction power

within thgd measuring distance.

For each fnachine, three passes over the test track shall be carried out. The completion ofrthe th
passes is qonsidered as a measuring cycle.

The compjcted material of the test surface shall not be loosened between the three passes.
The r.m.s.|[values of the sound-pressure levels shall be taken for each pass.
The machjne shall be moved along the centreline of the test course as in usual eperation.

The same| person shall operate the machine during the whole test. That person shall be skilled
handling 4nd operating the machine.

A.3.3 C3glculation of the sound-power level

The A-weighted sound-power level is calculated as the arithmetic mean value of the three passes.

The A-weighted sound-power level of the machine shall be'rounded down or up to the nearest integ
value in d¢cibels (<0, 5 round down, 20, 5 round up).

A.3.4 Determination of emission sound-pressure spectra

If requirefl, sound-pressure spectra may be-registered at microphone position 10 in accordance W
SO 3744.

A.4 Determination of A-wéighted emission sound-pressure level at operator’s
positio
A.4.1 Ge¢neral

This clause specifies‘additional requirements for the determination of the A-weighted emission sou
pressure level of non*riding and remote-controlled vibratory rollers according to ISO 11201.

A.4.2 Te¢st'procedure

fee

in

ral

ith

The test shall be carried out in accordance with A.3.2.
For non-riding rollers, the position of the operator shall be as shown in Figure A.3.

For remote-controlled rollers, the position of the operator shall be as shown in Figure A .4.

Since the sound-pressure level varies in relation to the operator’s height, this height shall be 1,

80m+0,05m.

NOTE For a source with an A-weighted sound-power level of 100 dB situated 0, 3 m above the ground (centre

of machine), the theoretical difference in A-weighted sound-pressure level between a position at 1, 5 m beh
the source and 1, 8 m above the ground (operator) and a position at 1, 5 m behind and 1, 6 m above ground
20 m shorter operator) is 0, 6 dB.

ind
(o,
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A.4.3 Calculation of the emission sound-pressure level

:2017(E)

The A-weighted sound-pressure level is calculated as the arithmetic mean value of the three passes.
The reported value is the highest of the two measurement positions (13, 14).

The A-weighted sound-pressure level at the operator’s position shall be rounded down or up to the
nearest integral value in dB (<0, 5 round down, 20, 5 round up).

A.4.4 Determination of emission sound-pressure spectra

Ifr nlnirpd, cmlnd-prnccnrp spectramay be rpgicfprnd atthe workstation in accordance with ISO 11201

(m
A.4

If
an

A.

Th
val
thd

Cu

A-Y
an

ISC

crophone position 14, right ear, see Figures A.3 and A.4).

1.5 Sound-pressure level as function of time

equired, the sound-pressure level may be recorded as a function of time at microphone pq
| 14 (right ear).

b Uncertainty

b measurement uncertainty and, in the case of series machinesjthe uncertainty due to |
iations shall be considered when determining the value of’the” A-weighted sound-powe
t of the A-weighted emission sound-pressure level at the gperator’s position.

'rent experience shows that the total uncertainty (measurement plus production), Ky
veighted sound-power levels and Kpa for the A-weighted emission sound-pressure level of
I remote-controlled rollers is less than the valuesgiven in Table A.2.

Table A.2’— Uncertainties

Kwa Kpa
dB dB
110_2)0 2,0_3,0

.6 Information to be'recorded

3744 and ISO 11201 shall apply, with the following additions:
engine speedAforeach run;
vibration‘frequency for each run;

measurement duration, ty;, for each run;

sitions 10

roduction
level and

/A for the
hon-riding

height of the operating personnel;

grading curve of the gravel;

description of the test environment;

A-weighted sound-power level for each run and the resulting sound-power level as an emission value;

A-weighted emission sound-pressure level at the operator’s position for each run and the arithmetic

mean value (separately for left and right ear) of each;
sound-pressure spectra, where appropriate;

sound-pressure level as a function of time, where appropriate.

© IS0 2017 - All rights reserved
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A.7 Information to be reported
Report all the information specified in A.6.

The test report shall include the statement that the sound-power level and the emission sound-pressure
level at the operator’s position have been determined entirely in accordance with the specifications of
this annex.

A.8 Declaration and verification of noise-emission values

The declared A-weighted sound-power level shall be the sum of the measured value and the associated
uncertainfy, Kwa (see A.5).

NOTE The declared value of the A-weighted sound-power level is identical to the guaranteedsquhd-poyer
level accorgling to the Noise Directive 2000/14/EC.

The declared A-weighted emission sound-pressure level at the operator’s position shall be the sum of
the measyred value and the associated uncertainty, Kpa (see A.5).

The noise [declaration shall explicitly state that the noise-emission values haye'béen obtained accordjng
to this noise-test code.

Verificatign shall be done using this noise-test code. If the value medsured during verification is less
than or equal to the declared value, the declared value shall be verified.

16 © IS0 2017 - All rights reserved
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