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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
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hnical standardization.
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Introduction

Manual and rear-loaded refuse collection vehicles (RCVs) are used for waste collection when waste is
loaded into vehicles manually, without lifting devices.

Manual and rear-loaded RCVs present specific risks to humans. Accidents have been reported during
the operation of manual and rear-loaded RCVs, such as operators’ bodies getting caught in vehicle
parts while handling waste or maintaining the vehicle. Thus, there is a need for information on safety
methods specifically for manual and rear-loaded RCVs. While there are International Standards on
i i i i i vhen such
ernational Standards do not fit with the situation and/or conditions of the operation of mjanual and
redr-loaded RCVs.

Thlis document provides support, advice and guidance to owners, waste-service-providers, vehicle
mgnufacturers, suppliers, maintenance providers, consultants, authorities and others relatedto manual
anfl rear-loaded RCVs to improve the safety of waste-collection operators.

NOTE National or regional standards can specify more detailed requirements for specific markefs.
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Refuse collection vehicles — Safety of manual and rear-
loaded refuse collection vehicles

enfure the safety of opertion of manual and rear-loaded refuse collection vehicles (RCVs)!

Thjis document applies to manual and rear-loaded RCVs with rotating plate loading systéms, co
pldte loading systems and rotating drum loading systems, and covers methods for.ensuring s

re

gard to the loading systems and discharge systems.

Thiis document applies to the design and manufacture of manual and rear-loaded RCVs to el

th

Th

¢y can be operated, adjusted and maintained such that they function propeérly.

sitpations (e.g. hot refuse, acids and bases, radioactive materidls,”contaminated refuse,
fragile loads, explosives).

2

Normative references

ISQ 24161,DWaste collection and transportation management — Vocabulary

Terms and definitions

For the purposes of this document, the ternrs and definitions given in ISO 24161 and the follow

IS} and [EC maintain terminology databases for use in standardization at the following addr

—| ISO Online browsing platfotun: available at https://www.iso.org/obp

— | IEC Electropedia: available at https://www.electropedia.org/

3.1

bodywork

as

gsembly of all components fitted to the chassis of a refuse collection vehicle, which include

(3.4) itself

Nofe 1 to.entry: The bodywork can be fixed or interchangeable. The bodywork also includes eithe

Sy

dtem,drafootboard(s) or any combination of the two.

methods to

mpression
hfety with

hsure that

is document is not applicable to the handling of loads the nature-of which can lead to glangerous

especially

ring apply.

PSSES:

5 the body

r a loading

[SQURCE: EN 1501-1:2021, 3.4, modified — Note 1 to entry revised.]

3.

2

cab
enclosure mounted on the chassis in front of the bodywork (3.1) where the operator drives and controls

th

e refuse collection vehicle and where other potential operator(s)can sit

[SOURCE: EN 1501-1:2021, 3.3]

1
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3.3

manual and rear-loaded refuse collection vehicle

refuse collection vehicle into which waste is manually loaded into the load opening (3.6) on the rear and
mechanically transferred into the body (3.4)

3.4
body
part of the bodywork (3.1) that retains the loaded waste

Note 1 to entry: It may be fixed or interchangeable or rotate as part of the loading system.

Note 2 to gntry: To discharge the collected waste, the body is either tilted or rotated or an ejection plate system
(3.19) is used.

Note 3 to eptry: See Figures A.1 to A.3.
[SOURCE:|EN 1501-1:2021, 3.5, modified — Definition revised.]

3.5

tailgate
structure|connected to the rear of the body (3.4) that is equipped with a logd'‘opening (3.6) for load|ng
waste and holds back waste retained inside the body

Note 1 to eptry: See Figures A.1 to A.3.

3.6
load opening
opening for loading waste into the tailgate (3.5)

3.7
hopper
compartnjent where waste is loaded manually or mechanically into the body (3.4)

Note 1 to eptry: See Figures A.1 and A.2.
Note 2 to eptry: The hopper can be a separate(compartment or part of the bodywork (3.1) or tailgate (3.5).

3.8
capacity of the hopper
volume oflnon-compacted waste the hopper (3.7) contains, measured in cubic meters rounded off to gne
decimal place

Note 1 to ¢ntry: If compressioh does affect the capacity of the hopper, the capacity of the hopper is measured
when the sliding plate isjin‘its fully retracted position.

[SOURCE:|EN 15014132021, 3.10, modified — definition revised, Note 1 to entry added.]
3.9

rotating plate
plate that%ﬁwmmWQﬂWWWﬂm‘mme

body (3.4) by the push plate (3.10)

Note 1 to entry: See Figure A.1.

3.10
push plate
plate that forces waste scraped upwards by the rotating plate (3.9) into the body (3.4)

Note 1 to entry: See Figure A.1.

2 © IS0 2022 - All rights reserved
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3.11

press plate

plate that scrapes waste in the tailgate (3.5) upwards after it is compressed to prepare it to be forced
into the body (3.4)

Note 1 to entry: See Figure A.2.

3.12
sliding plate

plate that moves the press plate (3.11) downwards to compress the waste in the hopper (3.7) and forces
thesaaste in the upper movementinto the hn/‘ly (H)

Noge 1 to entry: See Figure A.2.

3.13
ejgction plate
pldte that pushes waste retained in the body (3.4) out the rear of the body for discharge

N

=}

fe 1 to entry: See Figure A.2.
Note 2 to entry: An ejection plate can also be used to improve the compression-ratio.

3.14

rofating plate loading system
mgchanism and action of a rotating plate (3.9) and push plate)(3.10) forcing waste that is tjansferred
frdm the tailgate (3.5) into the body (3.4)

N

]

fe 1 to entry: See Figure A.1.

3.15

compression plate loading system
mgchanism and action of a sliding plate (3.12) and press plate (3.11) compressing wasfte that is
trgnsferred from the tailgate (3.5) into thé.body (3.4)

Note 1 to entry: See Figure A.2.

3.16

rotating drum loading system
mgchanism and action of a-drum rotating to transfer waste from the tailgate (3.5) into the pody (3.4)
with or without compaction

Note 1 to entry: See Figure A.3.

3.17
discharge system
mgchanismand movement for emptying the body (3.4)

EXAMPLE Ejection plate system (3.19), rotating drum discharge system (3.20), tipping system (3.19).

[SOURCETEN 1501172021, 3719, modified — EXamples revised.]

3.18

tipping system

mechanism and action to discharge waste from inside the body (3.4) to the rear by raising the tailgate
(3.5) first and tipping the body afterwards

3.19

ejection plate system

mechanism and action of emptying the body (3.4) by moving the ejection plate (3.13) to the rear after
opening the tailgate (3.5) or the discharge door if needed

©1S0 2022 - All rights reserved 3
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rotating drum discharge system
mechanism and action to discharge waste in the bodywork (3.1) by tipping the body and/or rotating

drum afte

3.21

r opening the tailgate (3.5) or the discharge door, if needed

safety device for preventing the tailgate from falling
safety device which prevents accidents in which the lifted or tilted tailgate (3.5) falls accidentally

EXAMPLE

Safety bar (3.25).

3.22
emergenyg
device for]

3.23

single-cy
mode in W
plate load

3.24
continuo
mode in Id

3.25
safety ba

bar whici acts as a safety device to prevent the lifted patrts of a refuse collection vehicle fr

unintenti

Noteltoe

4 Stru

4.1 Loa

4.1.1 Lo¢ading system controls

The rotat
cycle mod
drum loa
emergenc

Button sw

'y stop function
stopping loading system operations in emergencies

le mode
hich the operation of loading waste into the body (3.4) is stopped after each ¢ycle of a rotat
ng system (3.14) and compression plate loading system (3.15)

1s operation mode
ading systems that allows continuous operation of loading waste into the body (3.4)

.

nal lowering

htry: See Figure 3.

ctural and operational safety guidance and preventive measures

ding system

ng plate loading systemrand compression plate loading system shall operate either in sing
e or with a choice between single-cycle mode and continuous operation mode. The rotat
ling system shéall) ‘operate in continuous operation mode. In both modes, activating
y stop functienshall suspend operations.

ritches or'levers for loading operations shall be installed on the loading control panel on

located injonly ane place on each vehicle and shall be structured such that they cannot launch operati

rear of the manwual and rear-loaded RCV. Button switches or levers for loading operations should
when they are touched accidentally.

ing

ng
he

he
be
ns

An emergency stop function shall be provided and the controls for this function shall be located in at
least two locations close to the load opening, for example left, right or below. These should make it
possible to suspend operations from the cab (optional).

EXAMPLE

Button switches are recessed and cannot launch operations unless they are pushed down fully.
The levers are placed further inside the shape of the body, so they cannot launch operations unless they are
purposely moved.

4.1.2 Load opening height

The load opening should be at a height that facilitates the work of manually loading waste into the load

opening.

© IS0 2022 - All rights reserved
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4.1.3 Capacity of the hopper and dimensions

The capacity and dimensions of the hopper should be such that loaded waste does not spill out or fall
from the hopper.

Information about the capacity of the hopper should be given in the instructions or the data sheet.

4.1.4 Rotating plate loading system

4.1.4.1 Structure to prevent waste from becoming jammed in the equipment

Rol:ating plate loading systems shall have a structure that ensures space between the plat¢s and the
bottom of the hopper to prevent waste from becoming jammed during loading and other times when
the plates are moving.

EXAMPLE In Figure 1, length A is equal to or bigger than length B.

NOTE See Part A and Part B in Figure 1.

tailgate

pushptate

rotating plate

hopper

space between rotating plate and hopper
space between rotating plate and hopper

O W A~ W N -

space between rotating plate and hopper

Figure 1 — Example structure of a rotating plate loading system

© IS0 2022 - All rights reserved 5
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4.1.4.2 Space between rotating plate and hopper opening

There shall be space between the rotating plate and the hopper opening to prevent operators’ hands
from becoming caught. The distance between the rotating plate and the opening of the hopper should be
at least 50 mm. The distance can be less than 50 mm if the area around the hopper opening is detected

by sensors or other means to ensure no injuries occur.

NOTE See Part Cin Figure 1.

4.1.5 Compression plate loading system

There shalll be space between the press plate and the hopper opening to prevent operators’ hands'fi

DIM

becoming| caught. The distance between the press plate and the opening of the hopper should'bg at
least 50 njm. The distance can be less than 50 mm if the area around the hopper opening is detected|by

sensors of other means to ensure no injuries occur.

NOTE See Part A in Figure 2.

Key

1 tailgate

2 sliding plate

3 press plate

4  hopper

5 ejectidnplate

A space beteenpressplate-and-hoepper

Figure 2 — Example structure of a compression plate loading system

4.2 Discharge system

4.2.1 Tailgate controls

Raising and lowering of the tailgate shall be operated by switches installed in the cab and by hold-to-

run controls.

6 © IS0 2022 - All rights reserved
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For closing the tailgate, tailgate controls shall include a function that gives a signal to the driver when

tai

lgate lowing is incomplete.

The operator should be able to interrupt the lowering movement while observing the shear trap.

EXAMPLE The lock lamp goes out when the tailgate is closed and the lock is completely engaged.

4.2.2 Operating conditions for tipping discharge system

The tipping of the body should be operated by switches installed in the cab and shall be operated by

ho

d-to-run controls

NOTE National and regional requirements for operating switches can differ.

4.2.3 Operating conditions for ejection plate discharge system

an
tai

shall be operated by hold-to-run controls only when the tailgate is completely raised.
ate is closed, only a forward movement is allowed.

ThF ejection plate shall be moved forward or backward by operating the switches installed
g

NOTE See Figure A.2.

4.2.4 Operating conditions for rotating drum discharge system

Ro|
of

4.3

Th
wi
fal
op

©lI

fating the drum shall only be controlled by the operatingéswitches installed in the cab or
he body.

B Tailgate structure for fall and opening*prevention

e tailgate shall be locked to prevent operdtion from the cab while it is stopped in a raise
th operators underneath the tailgate or-inside the body. The tailgate shall also be preve

bning due to impact after it has been closed. This can be technically achieved in the followi

When using a hydraulic system to move the tailgate up and down, devices shall be installeq
for example, drops in hydeaulic pressure to the cylinders due to damage to the hydrauli
pipes or separation of joints, and to prevent the tailgate from falling.

Valves, safety bars(in) prominent colours or other devices shall be installed to reliably p
tailgate from falling.

A locking deyice shall be installed to prevent the tailgate from separating from the body
closed.

in the cab
When the

n the side

d position
nted from

ing while it is being raised. Additionally, the tailgate shall have a function that prevents it from

ng ways:
to detect,
c hoses or

revent the

while it is
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Key

> Ul A W N R

N

5
body
tailgate
safety [bar
safety [bar mount
positign of safety bar when folded in
space petween tailgate and body
Figure 3 — Example of a safety dévice for preventing the tailgate from falling
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