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reword

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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cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO document should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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h) patent(s). ISO takes no position concerning the evidence, validity or,dpplicability of a
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For|an explanation of the voluntary nature of standards, the meaning of ISO specific
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Introduction

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

This document is of relevance, in particular, for the following stakeholder groups representing the

market pla

yers 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 documentdby|the

above-me

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

— machi

—  servicq

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

The above:
process of

The machi
are covere

ioned stakeholder groups:

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

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

mentioned stakeholder groups have been given the possibility to participate at the draffing
this document.

hery concerned and the extent to which hazards, hazatdous situations or hazardous eve¢nts
1 are indicated in the scope of this document.

When reqyirements of this type-C standard are different.from those which are stated in type-A or

type-B sta
the other s
this type-(

ndards, the requirements of this type-C standard take precedence over the requirements of
tandards for machines that have been designed and built according to the requirements of
standard.

Vi
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Building construction machinery and equipment — Truck
mixers —

Part 2:
Safety requirements

1
Thi
Thi

mobile industrial handling equipment or other self-propelled vehicles.

Thi
con,

NO1I
Thi

mixers when they are used as intended and under the conditions of misuse which are

fore
med
ass

Figlires to show examples in this document are listed in Annex A.

Thi

2

Thd
con
und

ISO
com

IEC
IEC

Scope
5 document specifies the safety requirements for truck mixers defined in ISO197%1-1.

5 document does not deal with carrier vehicles, e.g. trucks, tractors, construction mac

5 document does not include requirements which are coverédyin directives rela

truction of vehicles or national road regulations.
E The use in public road traffic is governed by the nationalregulations.

5 document deals with all significant hazards, hazardous situations and events releva

seeable by the manufacturer (see Annex D). This,document specifies the appropriat
isures to eliminate or reduce risks arising frem'the significant hazards during tran
bmbly, dismantling, disabling, scrapping, operation and maintenance of the truck mixer.

5 document is not applicable to truckmixers manufactured before the date of its publicaf

Normative references

following documents areTreferred to in the text in such a way that some or all of th
stitutes requirementsyof this document. For dated references, only the edition cited 4
ated references, the-latest edition of the referenced document (including any amendmen

19711-1, Building construction machinery and equipment — Truck mixers — Part 1: Term
mercial specifications

60204:1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General re
61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immuni

hinery and

ed to the

ht to truck
Feasonably
b technical
sportation,

ion.

Pir content
pplies. For
[s) applies.

nology and

quirements

ly standard

for

ndustrial environments

ISO
ISO

2867, Earth-moving machinery — Access systems

3457, Earth-moving machinery — Guards — Definitions and requirements

ISO 3744, 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

[SO 4413, Hydraulic fluid power — General rules and safety requirements for systems and their components

ISO 4414, 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

©IS
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ISO 11201, 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

IS0 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 13766-1, 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

ISO 13766-2, Earth-moving and building construction machinery — Electromagnetic compatibility (EMC)

of machinef with internal electrical power supply — Part 2: Additional EMC requirements jor junctipnal
safety

[SO 1384911, Safety of machinery — Safety-related parts of control systems — Part 1: General \principles
for design

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

[SO 1385712019, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower lfmbs

ISO 14120,
and movab

3 Terms and definitions

For the pu
following 3

ISO and IE

ISO On
IEC El¢

31
drum opel]
opening fo

3.2
control st}
unit with c

Safety of machinery — Guards — General requirements for the design and construction of f
e guards

poses of this document, the terms and definitions given in ISO 19711-1, ISO 12100 and
pply.

[ maintain terminology databases for use in standardization at the following addresses:

line browsing platform: available atHttps://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

hing
" charging and discharging the drum

hition
ontrol devicesfor operating the functions of the truck mixer

Note 1 to enftry: The'control station can be a remote-control station with cable or cable-less.

Note 2 to entry*'See Figure A.1.

xed

the

Note 3 to entry: Functions of the truck mixer include, e.g. rotation direction of drum, rotating speed, stop function

of the drum

3.3

, working light switch, power chute switch.

work station

place where the main control station of the drum drive is arranged, that is usually located near the
discharge chute

Note 1 to entry: The work station is for operating the charging, mixing and discharging. The operator (3.8) is
either standing on ground level (see Figure A.1) or in case of rear discharge type truck mixer, it can be on the
tread at the rear underrun protective device. Additional control stations can be provided, e.g. in the cabin of the
truck.

© IS0 2023 - All rights reserved
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3.4
drum closure system
device to cover the drum opening (3.1) partly or completely to prevent spilling of mixture

Note 1 to entry: The drum closure system is optional.

3.5
supporting arm
superstructure for carrying the charge device and discharge device and the working platform

3.6
reaf splash guard
devjice below the drum preventing the drum from getting dirty

Notg 1 to entry: The rear splash guard is provided on the rear discharge type truck mixer.
Not¢ 2 to entry: See Figure A.15.

3.7
int¢rface
conphections that allow the transfer of physical forces, energies, commands and/or information (e.g.
meg¢hanical, hydraulic, pneumatic, electrical, electronical) betweernthe mixer device and the truck or
trailer on which it is mounted

3.8
opdrator
perpon authorised and trained to operate a truck mixer

Note¢ 1 to entry: In general, the mixer operator is also thedriver of the truck mixer.

3.9
normal operation
operation of the machine with all systemsitrfunction

31
emergency operation
opefration of the machine with a system failure

EXAMPLE In case of enfergy source(s) or control system failure, a separate hydraulic poyer pack is
conhected; and the mixer deyice is operated by manual valve actuation under circumvention of the|lemergency-
stoy system.

31
visyal aid
system thatprovides visual information without warning

Note 1 toentry: The system generally includes a monitor and camera.

3.1

visibility test rectangle
VTR

rectangle located on the plane ground as reference, aligned symmetrically to the longitudinal axis of
the truck mixer in order to test the visual aid (3.11)

Note 1 to entry: See Figure A.16.

3.13
truck mixer drum cleaning system
separate machine to remove residual mixture from the inside of the drum

©1S0 2023 - All rights reserved 3
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4 Safety requirements and/or protective measures

4.1 General requirements

4.1.1 General

Machinery

shall conform to the safety requirements and/or protective measures of this clause.

In addition, the machine shall be designed in accordance with the principles of ISO 12100 for hazards
that are relevant, but not significant, and which are not dealt with by this document (e.g. sharp edges).

4.1.2 Mechanical hazards
4.1.2.1 Risk of slipping
The surface of means of access, e.g. steps, working platform, shall be slip-resistant,See ISO 2867:2011,
Annex A, fqr examples of slip-resistant surfaces.
4.1.2.2 Risk of entanglement, crushing, shearing
To protect|the operator from the risk of entanglement, crushing and¢sheéaring, fixed guards shall be
provided ih accordance with ISO 14120. Due to functional restrictions, the following exceptionf to
[SO 13857:2019, Table 3 and Table 4, shall apply.
For the empty truck mixer standing on level ground, Table 1 provides the minimum clearances between
the drum fnd non-moving parts, with the hazard zone situated at a distance W from an imagirary
vertical plfne parallel to the longitudinal axis of the vehicle intersecting the most outer point of|the
vehicle (reference plane).
Table 1 — Minimum clearance a depending on the distance I/ to the reference plane
w Minimum clearance, a
> 800 mm 220 mm
< 800-4nm 250 mm
NOTE See FigureA.3.
Besides th¢ general minimumCelearances of Table 1, further exceptions are provided in Table 2.
Table 2 — Clearances for specific entanglement points
Entanglement points Clearance
1 firnugm roller cover - drum track max. 10 mm (Figure A.6)
2 drum - cnppnrﬁng arm min 20 mm (Pignrp A 7)
3 |drum - charge device bracket |min.20 mm (Figure A.8)
4  |drum - discharge hopper min. 20 mm (Figure A.9)
drum - guard rail at working : .
5 platform min. 50 mm (Figure A.10)
drum closure system - dis- . .
6 charge hopper min. 20 mm (Figure A.11)
7  |drum - extension chute min. 20 mm (Figure A.12)
drum - extension chute with . .
8 bracket min. 20 mm (Figure A.13)
9 |drum - concrete delivery pipe |min. 20 mm (Figure A.14)
4 © IS0 2023 - All rights reserved
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Table 2 (continued)

Entanglement points Clearance
10 |drum - rear splash guard min. 20 mm (Figure A.15)

The hazard zones shall be indicated by decals; and the residual risk shall be described (see 6.3.2).

4.1.
The

2.3 Risk of impact, risk of injection

hydraulic system shall be designed in accordance with 1SO 4413.

Thd
NO']

The

4.1
Ele
Thd

4.1

Par
con
wol

For
ISO

4.1

4.1

Mag
airh

of means of reducing noige, in particular at source.

Wh
sou

NOT

Noi

pneumatic system shall be designed in accordance with ISO 4414.
E The hydraulic system and the pneumatic system of the truck or trailer are not covered.

interface specified by the truck or trailer manufacturer shall be used.

3 Electrical hazards
trical installations shall conform to IEC 60204-1.

interface specified by the truck or trailer manufacturer shall belused.

4 Thermal hazards

[s or surfaces that reach temperatures >75 °C underaormal operating conditions shall b
tructed, positioned, or provided with a thermalguard to minimize the risk of contag
kstation in accordance with ISO 3457.

13732-1.
5 Noise

5.1 Noise reduction at the design stage

hinery shall be designed,ahd constructed in such a way that risks resulting from the g
orne noise are reduced to the lowest level, taking account of technical progress and the

bn designing niachinery, the available information and the technical measures to reduce 1
'ce given in 1ISO/TR 11688-1 should be taken in to account.
E ISO/TR 11688-2 gives useful information on noise-generation mechanisms in machinery.

ce.sources mainly include the power source(s), drum drive and the drum with its content.

b designed,
t from the

ergonomic data that can be used to establish temperature limit values for hot suffaces, see

mission of
hvailability

hoise at the

The power

sou

ceon the truckis the main source of noise.

In case the truck is purchased by the truck mixer manufacturer, the truck mixer manufacturer is
recommended to ask for a low-noise truck.

Noise reduction is possible, e.g. with the choice of low-noise hydraulic components, gears, auxiliary
engine if any, reduction of vibration transmitted from drive to other parts of construction and design of

the

construction that prevents the arising of resonance.

NOTE See also Annex B.

4.1.5.2 Information on noise emission

Information on noise emission shall be given in the information for use (see 6.3.2).

©IS
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4.1.6 Electromagnetic compatibility (EMC)

Truck mixers with combustion engine shall conform to the requirements of electromagnetic
compatibility as specified in ISO 13766-1 and ISO 13766-2.

Electric grid-connected truck mixers shall conform to IEC 61000-6-2.

Any other drive design or combination of drive designs shall conform to the applicable standards.

4.2 Control system

4.2.1 St(lp system

4.2.1.1 K

The machi

shall confoprm to ISO 13850 and shall stop all power-driven machine functions.

NOTE 1
motor, can s

Stop categgry 0 in accordance with [EC 60204-1:2016, 9.2.2, shall be fulfilled.

The emerg

4.2.1.2 N\

Anormals
engine, the
of an elect

5.3 and 9.2.

fulfilled.

4.2.1.3 S

An intende

4.2.1.4 K

When rest

machine shall be prevented. To prevent the unexpected start-up of the truck mixer, the safety-reld

part of the

4215 1

mergency stop

he shall have an emergency stop at each control station (see also 4.2.3). The*emergency ¢

tay in operation.

ency-stop system shall fulfil performance level c in accor@arnce with ISO 13849-1.

[ormal stop
Lop device shall be provided to bring the machineto a complete stop. In case of a combus

ignition lock (key- and keyless-systems) shallbe considered as a normal stop device. In (
Fic drive, an additional supply disconnecting device in accordance with IEC 60204-1:2

tarting of the machinery

d control device for startingthe operation of the machinery shall be provided.

estarting of the machinery

hrting the machinery after a stoppage, an unexpected start-up of hazardous functions of

control system shall fulfil performance level c in accordance with ISO 13849-1.

Jevices-for switching off for prevention of unexpected start-up

top

\ccording to the state of the art, the energy source(s), for example, the engine of the truck, auxilfiary

fion
ase
D16,

5.3, shall be provided. Stop category 0 Gh accordance with IEC 60204-1:2016, 9.2.2, shall be

the
ted

Means to i

Eoldte mnr‘hlnprv from energy sources shall be nrn‘ndpd and shall be r‘anah]p to be loc

ed.

For a truck mixer, the 1gn1t10n key of the truck or the 1gn1t10n key of the auxiliary engine are considered
to fulfil the requirement.

4.2.2 Multiple control stations

If there is more than one control station at the machine, the respective function shall only be possible
from one control station at the same time in accordance with IEC 60204-1: 2016, 9.2.7.4.

The safety-related part of the control system shall fulfil performance level c in accordance with

ISO 13849

NOTE

-1.

same time does not fulfil the requirements of 4.2.2.

6

A mechanical control system where multiple levers are connected to activate the same function at the

© IS0 2023 - All rights reserved
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4.2.3 Cable-less remote control

A cable-less remote control is considered a control station. All requirements for control systems equally
apply for cable-less remote controls, except for the emergency stop.

A cable-less remote control shall be equipped with a stop function in accordance with [EC 60204-1:2016,
9.2.7.3. The safety-related part of the stop system shall fulfil performance level c in accordance with
ISO 13849-1. In case of the presence of a cable-less remote control, the machine shall be equipped with
at least one emergency stop at the rear (see 4.2.1.2).

4.3__Manual control devices for emergency npnrnﬁnn

Manual control devices for emergency operation, for example, to discharge the drum, shallb¢ protected
agajnst unintended use, for example, by a fixed guard, a distance guard or the structure|of thefmachinery
acting as a guard. The use of these manual control devices shall be described [see 6.2:3.1 b)]

4.4| Positioning of control devices

4.4)]1 Control devices at the work station

The control devices at the work station close to drum opening shall’be positioned in a distange from the
grolind between 800 mm and 1 800 mm.

4.4)2 Other control devices

Hanldling positions of other control devices and eq@ipment used on the construction sife shall be
posjtioned in a maximum height from the ground ‘or from the tread on the rear underrun|protective
deviice in accordance with Table 3.

Table 3 — Maximum height of other control devices

Frame height Maximum height of other control dgvices
Upto 1000 mm 1800 mm
Higher than 1 000 mm up to 1 100-mm 1900 mm
Higher than 1 100 mm 2000 mm

4.5 Working lights

For|the illumination of the work station, at least one working light shall be provided with 4§ minimum
lightt power of 800 Im.

4.6 Additional removable equipment

Additienal, removable equipment (e.g. extension chutes) and tools to be handled manually by the
operator shall have a maximum mass of 25 kg each. Means shall be provided for the operator to fix such
equipment and to secure it against unintended movement.

4.7 Interface mixer device and truck or trailer

The interface between the mixer device and the truck or trailer shall be designed and constructed in
accordance with the specifications defined by the truck or trailer manufacturer.

©1S0 2023 - All rights reserved 7
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4.8 Drum

4.8.1 Drum access hole

At least one drum access hole shall be provided. The size of a drum access hole shall have a minimum
clear diameter of 500 mm except in the following cases. The mass of a drum access hole cover shall not
exceed 25 kg (see ISO 2867:2011, 5.11).

For a drum of a smaller size with a rated drum capacity up to 6 m3, it shall have a minimum diameter of
420 mm. For a drum of a larger size with a rated drum capacity 6 m3 and over, a minimum diameter of

500 mm s

If the rect
minimum |

4.8.2 Dr

To prevent

ingular or oval shape is used for the opening, the larger opening dimension shall be

um-locking device

mixer shal
manufact

[t shall fulfjil the following requirements.

a) The dijum-locking device shall withstand a turning moment of the drum of 25 000 Nm or a f
which fis created from 1 m3 of cured concrete within the drun

b) The drjum-locking device shall be permanently mechanically connected/linked to the machine g

the lo

shall b stored where maintenance and repair work-of the drum is to be conducted.

c) Ifintended to be handled manually (hand-held) by the operator, the weight of each single pieg

the dr

d) The d1
mixer.

e) Ifafri

For ergon
provided t

machij: can be exposed to friction-reducing agents.

All annl
St PPty

00 mm; and the smaller opening dimension shall be at a minimum 400 mm.

unintended rotation of the drum while the operator is working in'the drum, the ti
be equipped with a drum-locking device; alternatively, it may be purchased from the m
er as required under the following condition b).

ing point. If work inside the drum is only allowed at a service shop, the drum-locking de

m-locking device shall not exceed 10,Kkg:

um-locking device shall be designed to work throughout the whole lifetime of the ty

tion-based locking deviceis'provided, it shall be designed taking into consideration that

At a

uck
xer

prce

ear
Vice

e of

uck

the

ic positioning during works inside the drum, a minimum of two locking positions shalll be

b avoid overhead-works (e.g. removal of hardened concrete or replacement of drum fins).

When the
of approxi

from the lgft and theright side of the truck.

4.8.3 Drumyopening

rum is locked by the drum-locking device, the drum access hole shall be located at an a1
ately 60°¢compared to the vertical plane (see Figure A.4) so that the drum can be ente

ngle
red

4.8.3.1 Fixed guard at drum opening

The following access to the shearing points shall be prevented by a fixed guard:

a) drum opening to discharge hopper;

b) drum opening to charge device.

This fixed guard shall secure the area between the charge device, the drum and the discharge hopper

on the side

of the working platform up to the vertical plane through the middle axis of the drum.

© IS0 2023 - All rights rese
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In addition, this fixed guard shall be shaped and located in a way that the distance between the rear
end of this fixed guard and the rear end of the drum is greater than 350 mm. The distance from the rear
end of the drum to the front end of this fixed guard shall be atleast 120 mm (see also Figure A.5).

This applies to rear discharge type truck mixer. For front discharge type truck mixer, “rear end of the
guard” and “rear end of drum” should read as “front end”, also “front end of guard” should be read as
“rear end” to be opposite for each.

This fixed guard shall be in accordance with 4.1.2.2. The dimension of the openings of this fixed
guard shall be in accordance with Table 2. As an exception, for cleaning purposes, e shall be a value of
< 60 mm with at the same time a distance of s, = 120 mm to the hazard zone (rear end of drum) (see also

Figlire A.5).

A wjarning sign indicating the remaining risks of crushing/shearing shall be applied glose t¢ or on this
fixed guard (see 6.3.2).

4.8{3.2 Use of truck mixer drum cleaning system

Forjtruck mixers without drum closure systems, the charge device and, where relevant, the S;Irrounding
strycture shall be designed to be lifted or removed in order to allow-access for a truck njixer drum
clegning system.

4.9 Flip-over chute

Thd flip-over chute is operated manually. Therefore, it shall'be equipped with at least one hajndle to flip
ovef the chute (see Figure A.17).

The flip-over chute shall be designed in a way that two-hand operation is enforced before r¢aching the
lowered end-position in order to reduce the risk-of crushing (see Figures A.18, A.19 and A.2()).

4.10 Swivel chute

Swivel chutes can be operated manually or power-driven. In case of power-driven swivel chutes, the
safgty-related part of the control system shall be operated with hold-to-run devices which|shall fulfil
performance level c in accordanée with ISO 13849-1.

Appgropriate means to fix thie swivel chute in a travel position shall be provided.

4.11 Drum closure.system

For|power-driven drum closure systems, the crushing/shearing point shall be protected byla distance
in accordance With 4.1.2.2; alternatively, the control device shall be hold-to-run and the safety-related
parts of theontrol system shall fulfil performance level c in accordance with ISO 13849-1.

4.12-Power transmission from the power source to the drum drive system

Entanglement points of power-driven parts shall be covered by fixed guards in accordance with 4.1.2.2.
For the transmission shaft between the truck engine and the hydraulic pump, this requirement applies
to the top and both sides of the shaft.

4.13 Water system

If the truck mixer is equipped with a water system, cleaning equipment (e.g. hose, nozzle) shall be
provided at the work station and at the working platform.

NOTE If cleaning is not necessary at the working platform (e.g. external cleaning system), it can be provided
at the work station only.
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4.14 Exhaust system of the auxiliary engine

Exhaust-gas outlets shall be arranged in such a way that during operation the gases are not directed to
the work station area.

4.15 Working platform at the charge device

A working platform to be accessed via a ladder in vicinity to the device shall be provided, conforming
to the requirements of ISO 2867. A working platform is not required if routine tasks in this area can be
performed remotely, or if other means of access is provided.

Further, the following apply.

a) The m|nimum dimensions of the working platform shall be 400 mm x 600 mm.

b) The laglder beams may be considered as handrails.

c¢) The maximum distance between the first step of the ladder and the ground shallbe 500 mm.

In addition to the requirements for guard rails in accordance with ISO 2867,)the guard rail of|the
working platform shall be designed in order to prevent operators from standing on an intermedjate
level (height) between the foot barrier and the handrail (an example is<shown in Figure A.2). This
applies to the guard rail on the left, right and rear side of the working platform in driving directior] (as
shown in Higure A.2).

A self-closipg barrier shall be provided. The barrier shall have at least a handrail positioned at the same
level as thdt of the guard-rail that it extends to.

The barrielr shall be designed to open onto the working,platform and to close against a firm stop to
prevent operators from pushing against it and falling.through the opening. Barriers shall be subjject
to the samg loading criteria as guard-rails. The maximum opening left by the closed barrier shall{not
exceed 12( mm.

NOTE The working platform is not considered-as a work station.

4.16 Tread at rear underrun protéctive device of the rear discharge type truck mixer

The crossbjar of the rear underrun(pyotective device shall be equipped with a tread. In case it cannoft be
equipped dn the crossbar due to/design reason, a separate tread shall be provided on the other place [e.g.
behind the|crossbar). In addition, a step is not necessary for a small truck mixer, therefore this subclduse
does not apply. By exception®o ISO 2867, the minimum size of the tread shall be 400 mm x 160 mm. [The
longer sideg of the tread,shall be parallel to the longitudinal axis of the crossbar.

Its surfacq shall h€ designed to be slip-resistant and shall be horizontal when the rear underrun
protective [deviceSs'in its driving position. The upper edge of the tread shall be at the same height dr at
a maximurh 16mm lower than the upper edge of the crossbar of the rear underrun protective devide.

3 3 P 1 1 3 3 3 DT AT e
The laddel dIld/0I tIe Structure Ol tiie MdCiiiie Ifidy DE COISIUETred 45 Idndrali/mndndaies.

In relation to the longitudinal axis of the truck mixer, the tread shall be positioned at the same side as
the work station. In relation to the longitudinal axis of the crossbar, it shall be directed towards the
work station.

If the rear underrun protective device is of a flip-over type, appropriate means to fix it in the flip-over
position shall be provided.

4.17 Visual aid

A visual aid shall be provided as additional means of hazard detection when moving or repositioning
the machine (e.g. mirror, camera/radar and monitor).
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The visual aid shall survey the rear section and shall be activated when engaging the reverse gear of
the truck or additionally by manual action. The visual aid shall cover the area of the VTR.

The minimum dimensions of the VTR are width ¢ =3 500 mm and length a =5 000 mm. The VTR starts
at the rear underrun protective device in its driving position (see Figure A.16).

The test object, a cube with an edge length of 200 mm, shall be completely visible in the VTR, with
the exception of the masked area due to the discharge components and the rear underrun protective
device.

Verificatiomof safety Tequirenments and/or protective measures

Saf¢ty requirements and/or measures of Clause 4 shall be verified as specified in Table.4,

The following methods of verification are considered in Table 4:

a) |visual check: verification, by visual inspection, of the integrity of the macl{ine, system or Fomponent
(e.g. guards, visual warning devices and labels, plates) and documents and drawings provided in
accordance with this document;

b) |functional test: verification, by means of a no-load test, that, under no-load operating fonditions,
the normal cycle, or part of the cycle, the machine with all of its\safety devices functions gs required
and all functions fulfil the requirements of this documentzatid technical documentation;

c) |measurement/calculation: verification that the measurable parameters established ¢onform to
the requirements of this document (e.g. geometfic’dimensioning, safety distances,|insulation
resistance of electric circuits, noise, vibration).

Table 4 — Verification of the safety requirements
. . Method of verification
Subclause | Safety requirement and/or protective - -
inClause 4 measure Visual Functional | Measure- Calcu-
check test ment la-tion
4.12.1 Requirements to avoid.slipping X
41p.2 Requl_rements to avoid entanglement, X X
crushing, shearing
41b.3 _Re?qul_rements to avoid impact, risk of X X
injection
4.113 Electrical installation X X X X
414 Theérmval guarding X X
4.1]5 Noise X
4.1l6 Electromagnetic compatibility X
12ha Nor_mal stop, supply disconnecting X X
device
4.2.1.2 Emergency-stop device X X X
42123 Requirements to avoid unexpected start- X X X
up of the machinery
4214 Devices for switching off for prevention X X
of unexpected start-up
4.2.2 Requlrements for multiple control sta- X X X
tions
4.2.3 Cable-less remote control X X
43 Manua} control devices for emergency X X X
operatlon
4.4 Positioning of control devices X X X
©1S0 2023 - All rights reserved 11
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Table 4 (continued)
. . Method of verification
Subclause | Safety requirement and/or protective - -
in Clause 4 measure Visual Functional | Measure- Calcu-
check test ment la-tion
4.5 Working lights X X X
46 Req_ulrements for additional, removable X X X
equipment
Requirements for interface between
4.7 : - X
mixer and truck or trailer
4.8.1 Requirements for drum access hole X
4.8.2 Requirements for drum-locking device X X X
4831 Requ_irements for fixed guard at drum X X
opening
Requirements to enable the use of truck
4.8.3.2 : : X
mixer drum cleaning system
49 Requirements for flip-over chute X X
4.10 Requirements for swivel chute X X
A1 Requirements for drum closure system X X
Protection at power transmission from
A2 the power source to the drum drive X
system
A3 Water system if any X
14 Exhaust system of the auxiliary engine X
41 Requirements for working platform at ¥ X X
— the charge device
Requirements for tread at rear underrun
4.16 protective device of the rear discharge X X
type truck mixer
4.1 Requirements for visual aid X X X
6 Information for use
6.1 General
The infornjation for use-shall be drawn up in accordance with ISO 12100:2010, 6.4.
6.2 Instructionhandbook
6.2.1 General

The instruction handbook shall be provided by the manufacturer in accordance with ISO 12100:2010,
6.4.5, with the following information:

a) the duties and conditions under which the machine is intended to be used, in particular with regard
to:

1) the materials to be handled including an indication of the limiting characteristics, e.g. weight,
consistency of material, road conditions, topographic situation;

2) range of agreed environmental conditions (e.g. wind, temperature);
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b)

‘)
d)

e)

f)
g)
h)
i)
j)

k)

D)

6.2
The

b)

ISO 19711-2:2023(E)

3) that only authorized and trained personnel shall start, operate or interfere with the
machine; this shall include special training requirements (e.g. for driving, operation, service,
maintenance);

specification of the limitation of the hoist points;
special instructions on maintenance and inspection;
instruction that the working platform shall be kept clear;

equipment to be used when operating the machine and

the specification of any personal protective

a statement that the instructions for use of the truck or trailer manufacturer shall belfollowed;
the technical data of truck or trailer the mixer device is designed for;
information about the control system including emergency-stop system;
the rated drum capacity;

information that the technical limits of the truck or trailer (non-téad operation) and/pr national
road traffic regulations apply;

information about protection against unintended rotation of the drum in addition to erjgaging the
drum-locking device:

1) locking the truck cabin; the ignition key of the truck engine or auxiliary engine shalll be under
the control of the person to be protected; anyfurther key shall be inaccessible;

2) the starter battery shall be disconnected;
3) other energy sources shall be disconnected;

instruction that when the operatorleaves the machine, she/he shall switch off the ignjtion of the
truck or auxiliary engine and secure the ignition key against unintended use;

reference to the safety instructions of the truck or trailer manufacturer for operation on public
roads and on construction sites.

2 Noise
information feruse shall include the information on noise emission (see 4.1.5.2):
the noise declaration in accordance with Annex B;

if, aftér-taking technical measures for noise control at source, noise emission-levels gre so high
that further protection of the operator is necessary, the instruction handbook shall fecommend

possible measures to reduce noise emission further and, if necessary, the wearing ¢f personal

hearing protection.

The same information as that given in the information for use shall be given in the technical sales
literature providing performance data of the truck mixer.

For

an example of a noise emission declaration, see Table C.1 of Annex C.
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6.2.3 Operation

6.2.3.1 Operation modes
The information for use shall include a description of all possible operation modes, e.g.:
a) normal operation at the work station;

b) emergency operation (see 4.3).

6.2.3.2 pprnﬁng p"l\l‘PQQ

The infornjation for use shall include:
a) limitatfions:
1) thg rated drum capacity;

2) information that the maximum gross vehicle weight can be restricted by national road traffic
layvs;

3) information that the maximum permitted technical axle load-6f the vehicle shall not be
exfeeded;

4) information that the permitted technical gross vehicle weight of the vehicle shall not be
exfpeeded;

b) the neg¢d for load securing of additional equipment;

c) driving conditions e.g. physical factors having an ififfluence on the stability of the vehicle dufing
driving (e.g. truck or trailer technology, load, drum:revolutions, concrete consistency, shifting off the
centre|of gravity, lateral acceleration, driving speed, road conditions, yielding ground, inclinatipn);

NOTE1 Driving conditions can be restricted,by national road traffic laws.

d) informjation that before starting to drive, all pressure vessels shall be de-pressurized [e.g.
pneun]atic pressurized water system);

e) awarrling stating that truck mixer drivers need to be instructed specially on safe driving behavipur;
f) detaild of a restarting pracedure to be followed after an unintended stop.

NOTE 2  An example for dn'\ihintended stop can be stalling the truck engine.

6.2.3.3 HBmergencystop

The infornmjatiendor use shall include:

a) infor a3 thh ot o oo arga oy oo oot el choll oo o o d £os o oo o o o

i 1
acIoTr oo c CoCCTIC T S CTCy - STO P CUTTCT UTS STralt ot ot asSCOTOT 1ot Hirar SCOPPTITs),

b) information that restarting operation shall be preceded by an inspection aiming at:
1) determining the reason for operating the emergency stop;
2) repairing the fault, if any;

c) details of a restarting procedure to be followed after an emergency stop.
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6.2.4 Maintenance and repair

6.2.4.1 General

Information shall be given about actions to be taken before starting maintenance procedures (e.g. start
of maintenance works only after cooling phase and check of surface temperature).

The employer shall check and ensure that maintenance work and inspections which cannot be carried
out from ground level or fixed working places shall be carried out from separate means of access to be
provided by the employer, e.g. working platform, ladder.

6.2}4.2 Information for works inside the drum
Thq instructions for use shall describe:
a) |preconditions before entering the drum:

1) procedure for verifying if the drum-locking device can be used,(e)g. weight conjparison to
empty truck mixer);

2) procedure for operating the drum-locking device;

3) procedure for securing the truck mixer against unintended use and/or movement;
4) procedure for entering and exiting the drum;

5) safety measures to follow when staying inside the drum;

6) personal protective wear (e.g. helmet, earpligs) and ventilation (e.g. external fan);

7) appropriate protective measures to reduce electrical hazards (e.g. grounding, use pf isolating
transformers);

8) safety precautions against torch:'cutting and welding;

b) |safety measures for works inside the drum, e.g. for protection against sharp edges ft the fins,
suitable covering of the edges.and/or the use of appropriate personal protection equipmlent (by the
operator, e.g. helmet, earplugs, goggles).

Trugk mixer drum cleaning systems may provide an alternative for cleaning. Additional hazards arising
from the use of such aséparate machine are not covered by this document.

6.24.3 Hydraulic system

The instruction handbook shall give data on maintenance of the hydraulic system, e.g.|inspection
intgrvals;location of liquid-level indicator, filling and drainage points, inspection and monitoring points,
insfructions on handling the hydraulic fluid used, pressure-relief mechanisms, data on seryicing, and
on tthe=Service period of the hydraulic hoses and their annual inspection for operational safety.

6.2.4.4 Pneumatic system

The instruction handbook shall give data on maintenance of the pneumatic system, e.g. service and
monitoring points, pressure-relief mechanisms.

NOTE Inspection periods and procedures can be subject to national regulations.

6.2.4.5 Periodic safety inspection

The instruction handbook shall give information on the recommended periodic safety inspection.
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The instructions shall indicate the truck mixer to be inspected for operational safety by a competent
person at least once a year. The periodic safety inspection is essentially a visual and functional on-site
inspection by the competent person for safety-assessment purposes.

6.3 Information and warnings

6.3.1 Labelling for the control device

The labelling for the control device shall indicate the function of the control device and the direction of
the initiated movement.

The labellipg for the control device of the drum shall indicate the turning direction of the drumand|the
direction of material flow.

The label shall be located close by or on the control device.

6.3.2 Warnings

Labels showing residual risks shall be provided.

6.4 Marking

The truck|mixers shall at least be marked visibly, legibly and-permanently in accordance with
[SO 12100:2010, 6.4.4, with the following minimum particulars:

a) the business name and full address of the manufacturer and, where applicable, an authorjzed
representative;

b) designation of the machinery;

c) manddtory marking;

12

NOTE For machines and their related products intended to be put on the market in EEA, this is thg CE
markinlg as defined in the European applicable directive(s), e.g. Machinery, Outdoor Noise, EMC, PED.

d) designiation of series or type;
e) serial number, if any;
f) the yeqr of constructionythat is the year in which the manufacturing process is completed;

g) rated ¢apacity of the drum.
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Annex A
(informative)

Figures

NOTE The following figures represent only examples and not depictions of technical solutions. Each figure is
related-to the cppr‘ifir‘ aspect and does notcoverall caf'nfy rnnlnirnmpnfc described in Clause 4.

A.1 Example of a work station

N,
A
i

55
Key
1 [control station
2 control device
3  emergency stop
4  working light switch
5 work station

Figure A.1 — Example of a work station
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A.2 Dimensions for the access ladder to the working platform

Dimensions in millimetres

2600

i

o=\

500
450

2400

Figure A.2 — Ladder and working platform for a truck mixer

005>

The “self-closing barrier” is not shownin this figure for clarity.

NOTE

© IS0 2023 - All rights reserved
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A.3 Minimum clearance a depending on distance I/ to the reference plane,

according to Table 1

Key

minimum clearance

reference plane

gr—xs:z

A.4 Cross-sections (view from cabin side) of the truck mixer to indicate t

distance to the reference plane

Figure A.3 — Distance to the reference plane

he
cking

positions of the drum access hole when the drum is locked by the drum-Ig
deyice
1 L1
\{ 55 T T ‘ = | nm]= b@ /
o0~ 0 00" IC
Key

1  drum access hole

Figure A.4 — Cross-sections drum access hole -drum position with engaged drum-locking

device
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A.5 Fixed guard at drum opening

Key

Ul s W N =

20

drum

charge
fixed gu
dischar
edge of]

Dimensions in millimetres

Hevice

ard

oe hopper
drum opening

e diameter of the openings

s.. cdistance of the openings to the hazard zone

Figure A.5'— Fixed guard at drum opening
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A.6 Maximum clearance between the drum roller cover and the drum track ring

Dimensions in millimetres

Key
1 |drum track ring

2 |drum roller cover

Figure A.6 — Drum rgler cover-drum track ring

A.7 Minimum clearance between the drum and the supporting arm

Dimensions in millimetres

X

Key
1 drum
2 supporting arm

Figure A.7 — Drum - supporting arm
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A.8 Minimum clearance between the drum and the charge device bracket

Dimensions in millimetres

Key

1 drum
2 charge fevice bracket
3 charge fevice

Figure A.8 — Drum - charge device bracket

A.9 Minjimum clearance between thé-drum and the discharge hopper

Dimensions in millimdtres

1 X
2 o
P’
X o
- |
\ =D [a\S=)5)
Key
1 drum

2 discharge hopper

Figure A.9 — Minimum clearance between drum and discharge hopper
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A.10 Minimum clearance between the drum and the guard rail at working
platform

Dimensions in millimetres

Key)
charge device

guard rail at working platform
drum

Figure A.10 — Minimum clearance between drum and guard rail at working platform
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A.11 Minimum distance between the drum closure system and the discharge
hopper

Dimensions in millimetres

Key
1  drum closure system

2 discharjge hopper

Figurje A.11 — Minimum distance between drum, closure system and discharge hopper

A.12 Minimum clearance between the druim and extension chute

Key
1 drum

2  extension chute

Figure A.12 — Minimum clearance between the drum and extension chute
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Dimensions in millimetres

A.13 Minimum clearance between the drum and extension chute with bracket

Key

drum
bracket

Figure A.13 — Minimum clearance between the drum and extension chute with b}

racket
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A.14 Minimum clearance between the drum and concrete delivery pipe

Key
1
2

26

drum

concrete delivery pipe

F

i

:

sure A.14 — Minimum clearance between-the drum and concrete delivery pipe
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A.15Minimum clearance between the drum and the rear splash guard

Dimensions in millimetres

Key
1 |drum

2 |rear splash guard

Figure A.15 — Drum - rear splash guard

A.16 Minimum dimensions of the visibility test rectangle (VTR)

Dimensions in millimetres

Figure A.16 — Minimum dimensions of the visibility test rectangle (VIR)
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A.17 Example of a flip-over chute

/ \

Ié A

Key
1 flip-ovqr chute

2 exampl of handles
3 swivel ¢hute

Figure A.17 — Example of flip-over chute

A3 4

A.18 Example of technical solution for enforced two-hand operation to bring thg
flip-over|chute to its lowered end position (Phase 1)

Key

1  swivel ¢hute

2 flip-ovdr chute
3 handle

4  mechanical'stop

NOTE Via the handle (3), the operator moves the flip-over chute (2) towards its lowered end position shown
in (Figure A.20).

Figure A.18 — Example of technical solution for enforced two-hand operation to bring the flip-
over chute to its lowered end position (Phase 1)
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A.19 Example of technical solution for enforced two-hand operation to bring the
flip-over chute to its lowered end position (Phase 2)

Key

BwWw N R

NO']
med
risk
enfd
his

Figure A.19 — Example of technical solution for enforced two-hand operation to brin

A.2
flig

Key

swivel chute
flip-over chute
Handle

mechanical stop

E The lowered end position cannot be reached, as a mechanical stop'(4) blocks further mo
hanical stop (4) ensures a residual gap between lower edges of swivel chute (1) and flip-over ch
of crushing is reduced. To bring the flip-over chute to the lowered end:position (Figure A.20), thg
rced to lift the flip-over chute (2) with one hand at the handle (3)and to move the mechanical s
r her other hand at the same time.

over chute to its lowered end position (Phase 2)

0 Example of technical solution for enforced two-hand operation to bri
-over chute to its lowered end position (Phase 3)

swivel chute
flip-over chute
handle

Fement. The
ute (2). The
operator is
top (4) with

s the flip-

ng the

1
2
3
4

L H ) .
miculialiitdar DLU}J

NOTE Flip-over chute at lowered end position.

Figure A.20 — Example of technical solution for enforced two-hand operation to bring the flip-

over chute to its lowered end position (Phase 3)

© IS0 2023 - All rights reserved

29


https://standardsiso.com/api/?name=ff8c68013733c37115dae416af363354

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Safety requirements and/or protective measures 
	4.1 General requirements 
	4.1.1 General 
	4.1.2 Mechanical hazards 
	4.1.3 Electrical hazards 
	4.1.4 Thermal hazards 
	4.1.5 Noise 
	4.1.6 Electromagnetic compatibility (EMC) 

	4.2 Control system 
	4.2.1 Stop system 
	4.2.2 Multiple control stations 
	4.2.3 Cable-less remote control 

	4.3 Manual control devices for emergency operation 
	4.4 Positioning of control devices 
	4.4.1 Control devices at the work station 
	4.4.2 Other control devices 

	4.5 Working lights 
	4.6 Additional removable equipment 
	4.7 Interface mixer device and truck or trailer 
	4.8 Drum 
	4.8.1 Drum access hole 
	4.8.2 Drum-locking device 
	4.8.3 Drum opening 

	4.9 Flip-over chute 
	4.10 Swivel chute 
	4.11 Drum closure system 
	4.12 Power transmission from the power source to the drum drive system 
	4.13 Water system 
	4.14 Exhaust system of the auxiliary engine 
	4.15 Working platform at the charge device 
	4.16 Tread at rear underrun protective device of the rear discharge type truck mixer 
	4.17 Visual aid 

	5 Verification of safety requirements and/or protective measures 
	6 Information for use 
	6.1 General 
	6.2 Instruction handbook 
	6.2.1 General 
	6.2.2 Noise 
	6.2.3 Operation 
	6.2.4 Maintenance and repair 

	6.3 Information and warnings 
	6.3.1 Labelling for the control device 
	6.3.2 Warnings 

	6.4 Marking 

	Annex A (informative)  Figures 
	Annex B (normative)  Noise-test code for truck mixers 
	Annex C (informative)  Example of a noise emission declaration 
	Annex D (informative)  List of significant hazards 
	Bibliography 

